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PREFACE  TO  THE  FOURTEENTH  EDITION 


I  HAVE  endeavored  to  bring  the  present  or  fourteenth  edition  of  this  work 
up  to  date,  pa>ang  especial  attention  in  the  revision  to  the  practical  phases  of 
internal  medicine.  While  text-books  must  teach  the  theory  of  medicine,  it 
has  been  my  further  aim  to  aid  the  student  and  practitioner  to  gain  a  knowl- 
edge of  methods  of  a  practical  kind  for  the  observation  and  detailed  study  of 
disease.  In  general,  those  complaints  which  come  most  frequently  under 
notice  have  received  chief  attention.  Certain  sections,  however,  e.  g,,  that 
on  Typhoid  Fever,  which  is  no  longer  the  protean  disease  it  once  was,  have  been 
abridged.  On  the  other  hand,  the  description  of  numerous  diseases,  not  a 
few  of  which  were  prevalent  during  the  World  War,  has  been  amplified  on  ac- 
count of  the  importance  of  newly  developed  facts.  Among  the  latter  are 
Typhus  Fever,  Yellow  Fever,  Cerebrospinal  Meningitis,  Pneumonia^  Ictero- 
hemorrhagic  Spirochetosis,  Diabetes  Mellitus,  Scurvy,  Pellagra,  Pernicious 
Anemia,  Exophthalmic  Goiter,  Focal  Infection,  Tuberculosis,  Mumps,  Measles, 
Hemolytic  Jaundice,  Hemolytic  Anemia  of  Pregnancy  and  the  Puerperium, 
and  Banti's  Disease,  as  well  as  Asthma  and  Hay-fever  by  incorporating  the 
further  studies  of  these  disorders  in  their  relations  to  foreign  protein. 

In  the  section  on  Diseases  of  the  Heart  certain  diagnostic  criteria  for  deter- 
mining the  presence  or  absence  of  true  valvular  disease  have  been  presented. 
The  various  types  of  Heart  Block,  as  determined  by  the  electrocardiagraph, 
are  discussed  from  the  clinical  standpoint.  Among  sections  which  have  been 
entirely  rewritten  is  that  of  Influenza,  and  the  studies  and  experiences  of  the 
recent  pandemic  have  been  incorporated.  Again,  the  relation  of  Varicella  to 
Herpes  and  the  vaccination  treatment  of  the  former  have  been  noted. 

Among  complaints  not  hitherto  described  in  this  work  are  the  following: 
Bronchial  Spirochetosis,  Streptococcic  (Hemolytic)  Pneumonia,  Trench 
Nephritis,  Disordered  Action  of  the  Heart,  Chronic  (Syphilitic)  Aortitis, 
Interstitial  Emphysema,  Epidemic  Encephalitis,  Oxycephaly,  Wood  (Methyl) 
Alcohol  Poisoning,  and  Botulism. 

In  this,  as  in  previous  issues  of  the  work,  diagnosis,  including  differential 
diagnosis,  and  treatment  have  been  especially  stressed.  The  fact  that  a  knowl- 
edge of  the  special  causes  of  individual  diseases  is  of  material  assistance  in 
their  recognition  and  treatment  has  been  given  attentive  consideration. 

I  can  only  hope  that  this  edition  will  maintain  the  position  as  a  text-book 
of  medicine  which  the  previous  issues  held. 
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PREFACE 


This  work  is  meant  to  introduce  the  student  to  the  present  state  of 
our  knowledge  of  the  practice  of  medicine  in  general  and  of  the  diagno- 
sis, differential  diagnosis,  and  treatment  of  disease  in  particular.  The 
historic  development  of  the  subjects  treated  has  been  either  briefly  given 
or  intendedly  omitted,  since  this  scarcely  falls  within  the  scope  of  a  prac- 
tical treatise  on  medicine.  Although  the  book  as  a  whole  is  submitted 
to  the  critical  judgment  of  a  learned  profession,  it  may  be  pardonable  to 
emphasize,  provisionally,  a  few  features  pertaining  to  the  mode  of  treat- 
ing the  separate  subjects,  or  the  arrangement  of  the  material  under  the 
latter — to  indicate  some  of  the  more  salient  lineaments,  so  to  speak,  in 
the  general  design.  Since  in  medical  schools  it  is  taught  from  a  separate 
chair,  the  pathology  (special)  of  the  individual  affections  has  almost  in- 
variably been  taken  up  before  the  etiology ;  from  this  point  the  student 
will  find  the  story  of  each  affection  a  continuous  one.  The  practitioner, 
however,  must  ever  aim  to  associate  the  clinical  symptoms  with  the 
morbid  lesions. 

Under  special  etiology  the  bacteriology  has  been  prominently  men- 
tioned, since  we  owe  to  it  the  rapid  progress  that  is  being  made  in  the 
study  of  the  causation  of  disease. 

The  differential  diagnosis  has  in  many  instances  been  tabulated — an 
ear-mark  that  I  confidently  believe  will  be  found  especially  helpful.  It 
may  be  stated  that  not  less  than  fifty-six  diagnostic  tables  are  scattered 
throughout  the  work,  and  that  by  far  the  greater  number  of  these  are 
my  own. 

Such  formulae  have  been  introduced  into  the  text,  and  only  such,  as  a 
more  or  less  extended  experience  has  shown  to  be  possessed  of  real  thera- 
peutic importance.  Whilst  these,  and  all  additional  points  relating  to 
the  treatment  of  the  single  affections,  may  serve  as  guides,  particularly 
to  the  beginner,  I  fully  appreciate  how  often  the  practising  physioian  is 
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placed  in  a  position  in  which  he  is  compelled  to  form  a  therapeutic 
judgment  for  himself.  Whenever  the  dosage  is  stated,  the  metric  equiv- 
alent is  placed  in  parentheses,  the  number  of  grams  being  stated  in  round 
numbers  (3[j — 4.0;  3j — 32.0)  in  order  to  render  it  of  greater  practical 
value.  In  all  instances,  however,  in  which  this  would  involve  an  im- 
portant difference  in  quantity  the  exact  decimal  figures  are  given.  A 
considerable  variation  from  the  usual  classification  of  diseases  may  be 
observed,  but  this  is  accounted  for  in  the  text  wherever  it  occurs. 

Preference  has  been  given  to  the  modern  orthography  and  termi- 
nology, not  only  because  it  is  more  euphonious,  but  also  because  of  its 
adoption  by  the  standard  lexicographers. 

I  have  gleaned  without  stint  from  medical  literature  with  a  view  to 
bringing  the  book  up  to  date,  and  if  I  have  failed  to  give  full  credit  in 
every  instance,  my  grateful  acknowledgments  are  here  due  and  are 
cheerfully  made.  The  chief  results  of  my  personal  experience  and  obser- 
vation, extending  over  a  period  of  two  decades,  and  derived  from  both 
hospital  and  private  practice,  will  also  be  found  upon  these  pages. 

I  wish  to  thank  Prof.  W.  C.  Hollopeter,  who  has  written  some  of  the 
articles  upon  the  diseases  of  children,  as  measles,  chicken-pox,  mumps, 
whooping-cough,  and  the  acute  diarrheas,  and  who  has  kindly  aided  in 
the  preparation  of  those  upon  diphtheria  and  scarlatina. 

My  cordial  thanks  are  due  also  to  Dr.  C.  L.  Furbush  for  kind  aid 

in  preparing  some  of  the  illustrations,  to  Doctors  Robert  N.  Willson, 

Howard  S.  Anders,  and  Geo.  W.  Pfromm  for  valuable  assistance  while 

the  work  was  passing  through  the  press,  and  to  Dr.  A.  M.  Davis  for 

preparing  the  index. 

JAME6  M.  ANDfiBS. 
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INFECTIOUS  DISEASES 


TYPHOID  FEVER 

(Enteric  Fever;  Abdominal  Typhus;  Ileotyphoid;  N erven  Fieber) 

Definition. — An  acute  infectious  disease  of  which  the  definitive  caus^ 
is  the  specific  bacillus  of  Eberth  (Bacillus  typhosus).  It  is  characterized, 
pathologically,  by  hyperplasia  and  sloughing  of  Peyer's  patches  and  the 
soUtary  foUides  of  the  intestines  coupled  with  parenchymatous  changes  in  the 
principal  viscera,  and  clinically  by  its  gradual  onset,  pecuUar  temperature- 
curve,  swelling  of  the  spleen,  rose-colored  spots,  diarrhea,  tympanites,  sero- 
reaction,  and  a  liability  to  certain  comphcations  (intestinal  hemorrhage, 
perforation,  etc.).  The  disease,  however,  is  a  bacteremia,  and  typhoid  infec- 
tion is  no  longer  an  anatomic  entity,  and  does  not  always  produce  typical 
typhoid  fever. 

History. — ^Although  known  beyond  the  reach  of  tradition,  typhoid 
fever  was  clearly  distinguished  from  typhus  at  a  comparatively  recent  date. 
Louis  of  Paris  in  1829  proposed  the  term  typhoide,  but  it  remained  for  Gerhard 
of  Philadelphia  to  discriminate  typhoid  from  typhus  fever  as  the  result  of  his 
own  precise  cUnical  observations.  His  account  of  the  disease  was  ably  cor- 
roborated by  the  writings  of  E.  Hale  and  James  Jackson,  Sr.  (1838,  1839). 
Later  Shattuck  of  Boston  and  Jenner  of  London  made  important  contributions 
to  the  subject.  Shattuck's  experiments  on  typhus  and  typhoid  fevers  at  the 
London  Fever  Hospital  in  England,  and  Alfred  Still^'s  studies  of  the  former 
affection  in  Dublin  and  Naples,  and  of  the  latter  in  Paris,  increased  greatly 
our  knowledge  of  these  diseases.  As  a  result  of  the  labors  of  the  above- 
mentioned  American  authors  the  true  nature  and  identity  of  typhoid  fever 
were  appreciated  in  America  at  an  earlier  day  than  in  either  France  or  England. 

Briefly,  the  decade  from  1840  to  1850  witnessed  the  overthrow  of  erroneous 
notions  concerning  the  similarity  of  typhoid  and  typhus  fevers,  on  the  one 
hand,  and  the  establishment  of  their  points  of  dissimilarity  on  the  other. 

Pathology. — ^The  lesions  produced  by  typhoid  fever  may  conveniently 
be  divided  into  two  groups:  (1)  Primary  lesions,  due  to  the  direct  effect  of  the 
special  bacillus  upon  the  lymph-follicles  of  the  intestines,  the  mesenteric  and 
other  lymph-glands,  the  gall-bladder,  and  the  spleen.  Typhoid  septicemia 
without  localizing  lesions  is  also  a  recognized  form  of  the  disease.  (2)  Second- 
ary lesions,  due  chiefly  to  the  indirect  effect  of  the  typhoid  bacillus  and  secondary 
infection,  for  the  occurrence  of  which  the  essential  lesions  furnish  the  golden 
opportunity. 

(1)  The  PRIMARY  MORBID  CHANGES  in  the  Peyer  patches  and  solitary  glands 
of  the  intestines  are  divided,  usually,  into  four  stages: 

(a)  The  Stage  of  InflltratioiL — ^The  lymph-follicles  become  engorged 
(hyperplasia),  particularly  Peyer's  glands  in  the  ileum  and  near  the  valve, 
2  17 
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The  stages  thus  far  described  do  not,  strictly  speaking,  follow  one  another, 
since  two  or  more  may  be  illustrated  at  once  by  a  group  of  ulcers  occupying 
the  intestines.  When  death  occurs  during  a  relapse  fresh  ulcers  are  observed 
by  the  side  of  those  partially  healed. 

The  Mesenteric  G/otufe.--Changes  in  the  mesenteric  glands  occur  simultane- 
ously with  those  in  the  intestines,  and  those  situated  opposite  to  the  lower 
third  of  the  ileum,  the  portion  of  the  bowel  showing  the  most  extensive  ulcera- 
tion, are  most  profoundly  involved.  Hyperemia  and,  later,  swelling  due  to 
celi^nfiltration  are  among  the  earliest  changes,  and  correspond  with  the  lesions 
noted  in  the  intestines  {vide  supra).  The  mesenteric  glands  exhibit  great 
variations  in  size,  ranging,  as  they  do,  from  that  of  a  pea  to  a  hen's  egg.  Their 
color  is  a  grayish  red.  Resolution  commonly  occurs,  but,  if  it  does  not,  then 
necrosis  of  the  central  portion  (due,  most  probably,  to  the  same  causes  that 
produce  necrosis  of  the  intestinal  lymph-follicles)  occurs. 

The  Spleen, — With  rare  exceptions  the  spleen  becomes  enlarged  in  typhoid 
fever.  At  first  hyperemic,  the  tissue  then  grows  soft  and  granular,  and  at 
times  is  almost  diffluent  on  section.  Infarction  is  not  a  rare  occurrence  and 
may  lead  to  suppuration.  In  rare  instances,  either  spontaneously  or  as  the 
result  of  injury,  the  spleen  may  rupture,  and  the  records  of  2000  postmortems 
at  the  Munich  Pathologic  Institute  furnish  5  cases.    Perisplenitis  rarely  occurs. 

Gall-bladder, — ^This  may  show  catarrhal  inflammation,  and  rarely  a  croup- 
ous, diphtheritic,  or  ulcerative  inflammation  leading  to  perforation.  West- 
cott  hais  tabulated  30  cases  of  typhoid  infection  of  the  gall-bladder  that  re- 
sulted in  perforation.  Chiari's  and  Flexner's  figures  show  that  typhoid 
bacilli  are  found  in  the  gall-bladder  in  more  than  50  per  cent,  of  the  fatal 
cases.  Chiarolanza  found  that  typhoid  bacilli  injected  intravenously  reached 
the  gaU-bladder  in  18  out  of  23  cases,  entering  tlirough  the  capillaries  of  the 
mucosa  and  submucosa.     (Vide  Acute  Infectious  Cholecystitis.) 

Mallory  has  shown  that  the  typhoid  bacillus  produces  a  toxin  which  causes 
proliferation  of  the  endothelial  cells  along  the  line  of  absorption  from  the 
intestines,  both  in  the  lymphatics  and  blood-vessels.  These  cells  increase  in 
size  and  number,  and  manifest  phagocytic  properties. 

(2)  Lesions  Due  in  Part  at  Least  to  Secondary  Infections. — ^The  le- 
sions in  other  organs  are  of  subsidiary  importance,  and,  while  they  are  to  some 
extent  secondary  in  nature,  we  cannot  draw  a  sharp  line  of  distinction  between 
these  and  those  that  are  primary.  In  the  kidneys,  pleura,  pharynx,  larynx, 
and  tonsib  primary  implantation  of  the  typhoid  bacillus  may  rarely  occur 
(vide  infra). 

The  liver  early  becomes  hyperemic,  and  later  is  softer  and  paler  than  is 
natural.  Rarely  infarction  and  abscess  occur.  Mesenteric  abscess  and  per- 
forative appendicitis  may  be  followed  by  pylephlebitis. 

The  kidneys,  like  the  liver,  exhibit  parenchymatous  degeneration.  They 
are  somewhat  pale  looking,  are  cloudy  on  section,  and  slightly  swollen,  and 
under  the  microscope  granular  and  fatty  degeneration  of  the  epithelial  celb 
of  the  convoluted  tubules  is  observed.  More  rarely  the  lesions  are  those  of 
acute  hemorrhagic  nephritis.  The  mucous  membrane  of  the  pelvis  of  the  kidney 
is  not  infrequently  the  seat  of  a  mild  grade  of  catarrh  and,  rarely,  of  diphtheritic 
inflammation.  Typhoid  cystitis  is  still  more  common,  and  the  bladder  may 
also  be  the  seat  of  diphtheritic  inflammation.  Rarely  orchitis  is  encountered. 
On  making  cultures  from  sections  of  the  kidneys  not  a  few  observers  have  been 
able  to  demonstrate  the  presence  of  the  specific  bacillus  of  typhoid. 

In  the  lungs  are  found  morbid  lesions  in  nearly  all  cases  of  typhoid  fever, 
and  belonging  to  the  essential  pathologic  processes  is  bronchitis,  due  to  a 
congested  and  catarrhal  state  of  the  bronchial  mucous  membrane.     The  lesion3 
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Tbe  U4x>d  shows  few  important  alterations.  The  red  blood-oorpusclcs  are 
wUtively  increased  during  the  febrile  period  and  markedly  diminished  during 
caa^tle3cence,  but  the  great  loss  of  water  during  the  former  period  and  a  reab- 
mption  during  the  latter  will  explain  these  interesting  facts  (Henry).  Leuko- 
cjli«3  is  absent  {vide  infra,  p.  36). 

Etiology. — BacttiioloKj. — The  bacterium  which  is  the  specific  cause  of 
typbmd  fever  was  discovered  by  Eberth,  whose  researches  were  later  confirmed 
by  the  mvestigations  of  Gaffky  and  others. 

(kneral  Characters. — It  is  a  short,  thick  bacillus,  about  three  times  as  long 
M  it  ia  broad,  with  rounded  ends  (Fig.  1).  It  is  motile,  due  to  the  presence  of 
ciiii,  and  when  stained  exhibits  vacuolations  that  have  been  mistaken  for 
^res.    It  is  easily  stained  with  all  the  anilin  dyes. 

Experimental  Typhoid. — Inoculated  into  lower  animals  the  bacillus  fre- 
quently causes  fatal  results  from  a  typhoid  septicemia  without  producing  the 
lesions  characteristic  of  typhoid  in  human 
brin^,  although  occasional  tj-pical  ty- 
phoid ulcers  have  been  observed.  It 
bis  been  found  that  the  ulcerative  intes- 
UEollrsions  produced  by  the  inoculation 
o(  tbe  bacilli  or  their  toxins  in  large  quan- 
tities into  tbe  blood  of  rabbits  may  also 
bf  caused  by  other  bacteria,  including 
tbe  B.  coli  communis.  MetchnikofT,* 
Iwwever,  has  administered  foods  contam- 
iMted  with  weak  dilutions  of  bacillus- 
ofected  feces  to  chimpanzees;  they  con- 
twcted  characteristic  typhoid  fever, 
Puier  and  Franke*  found  that  bacilli 
'ien  injected  into  rabbits  which  were 

yUed  ten  minutes   later  were   chiefly     (^  i.— Typhmd  b.diii  with  BacdiBT  x  looo. 
Wged  in  tbe  liver. 

Usually,  in  making  a  baderiologic  diagnoti^  the  typhoid  bacillus  is  to  be 
differentiated  from  those  organisms  that  morphologically  resemble  it  and  pre- 
sent almost  identical  characteristics  upon  various  culture-media,  such  as  the 
bacilli  of  dysentery,  including  the  Shiga  and  Flexner  types,  B.  paratyphosus, 
"A"  and  "B,"  and  the  B.  coli  communis. 

Nature  ct  the  Typhoid  Toxin.— The  toxic  agent  in  typhoid  fever  is  probably 
1  poison  derived  from  the  bacilli,  either  through  the  disintegration  of  the 
bacteria  with  the  formation  of  poisonous  protein  products  or  as  a  result  of  some 
definite  constituent  of  the  cell  which  is  liberated  by  autolysis  after  the  death 
rf  the  organism  (endotoxin).  Probably  both  factors  are,  in  part,  responsible 
for  the  symptoms  of  the  infection  together  with  a  third  possibility  which  is  not 
definitely  proved,  t.  e.,  a  toxin  secreted  by  the  hving  organism,  an  exogenous 
toxin,  a  notable  example  of  which  is  the  toxin  secreted  by  the  diptheria  bacillus. 
Distribution  in  the  Body. — The  bacillus  has  been  found  in  the  intestinal 
tract,  the  lymph-glands,  the  contents  of  the  intestine,  the  spleen,  the  liver, 
tbe  ^1-bladder,  the  rose-colored  spots,  the  blood,  and  the  bile.  The  Bacillus 
typhosus  is  most  abundant  in  the  duodenum  and  jejunum;  it  is  practically 
OODStant  in  cultures  made  from  the  mucosa  of  the  stomach  (Jiirgens).  The 
Bacillus  typhosus  is  demonstrable  in  the  stools  (in  about  50  per  cent,  of  the 
cases),  the  mine  (Wright  and  Semple),  the  sputa,  the  vomitus,  milk,  and  the 
sweat.  Less  commonly  it  has  been  found  in  foci  of  suppuration  -and  in 
exudations  (pleural,  endocardial). 
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occurred  at  or  beyond  the  seventieth  year.  Young  chOdren  are  not  exempt, 
and  cases  among  them  are  of  rather  frequent  occurrence,  if  we  except  those 
under  one  year  of  age.  When  contracted  late  in  pregnancy  typhoid  may  be 
congenital  (Freund  and  Levy).  The  typhoid  bacilli  have  been  successfully 
cultivated  from  the  fetus,  and  Moss^  and  Fraenkel  have  confirmed  the  ob- 
sen'ation  that  the  Widal  test  can  be  obtained  from  the  placenta  and  blood  of 
the  fetus. 

(f)  Sex  probably  does  not  affect  the  degree  of  liability  in  typhoid. 

(/)  Indmdual  Predisposition. — ^This  is  usually  acquired.  An  instance  of 
acquired  predisposition  is  to  be  noted  in  the  great  susceptibility  which  exists 
among  persons  who  have  recently  moved  from  rural  districts  to  cities.  Thus, 
Louis  found  "that  of  129  cases,  73  had  not  resided  in  Paris  over  ten  months, 
and  102  not  over  twenty  months."  There  is  evidence  to  show  that  the  disease 
is  on  the  increase  in  rural  sections.  Fulton  claims  that  propagation  is,  in 
general,  from  the  country  to  the  city. 

Immunity. — ^The  occurrence  of  typhoid  fever  confers  an  approximate, 
though  not  an  absolute,  immunity  against  subsequent  attacks.  Most  persons, 
however,  enjoy  natural  immunity  from  the  affection. 

In  this  connection  two  questions  present  themselves  for  consideration: 

(1)  What  are  the  methods  of  conveyance  of  the  poison  to  healthy 

PERSONS? 

Isolated  cases  and  epidemics  of  typhoid  fever  are  alike  to  be  attributed 
to  antecedent  cases  of  the  disease,  and  this  fact  presupposes  that  the  bacillus 
of  t\'phoid  leaves  the  body  of  the  sufferer.  It  does  so  in  the  stools,  the  urine, 
and  occasionally  in  the  vomitus  and  sputum. 

The  dejecta  and  the  urine,  which  are  the  principal  sources  of  infection, 
may  be  conveyed  to  well  persons  by — 

(a)  Infected  Drinking-water. — In  most  instances  the  poison  is  trans- 
mitted from  those  affected  with  the  disease  to  those  in  health  through  the 
drinking-water  supply,  as  shown  by  many  epidemic  outbreaks  in  which  the 
mode  of  origin  has  been  traced.  Wells,  storage  reservoirs,  springs,  and  rivers 
may  become  contaminated  and  cause  an  epidemic. 

In  the  spring  of  1885  a  most  deplorable  epidemic  occurred  in  Plymouth, 
Penna.,  a  town  of  8000  inhabitants.  This  epidemic  was  investigated  by 
Shakespeare  and  L.  H.  Taylor,  and  was  found  to  have  arisen  from  a  single 
case  of  typhoid  occurring  in  a  house  on  a  hill  which  sloped  toward  the  water- 
supply  of  the  town.  This  patient  was  ill  during  January,  February,  and  March, 
while  the  ground  was  frozen  and  covered  with  snow,  upon  which  the  dejecta 
were  thrown.  On  March  25th  there  was  a  considerable  rainfall,  followed  by 
a  sudden  thaw,  and  the  water  ran  at  once  through  the  various  surface  channels 
into  a  brook,  which,  in  turn,  emptied  into  the  reservior.  On  April  10th  other 
cases  of  the  disease  appeared,  and  those  citizens  who  obtained  their  water 
from  other  sources  than  the  infected  reservoir  escaped.  The  outbreaks  at 
Maidstone  (1897),  at  Butler,  Pa.  (1903),  and  Coatesville,  Pa.  (1914),  are  con- 
vincing and  instructive  as  regards  the  causative  influence  of  a  contaminated 
water-supply. 

(6)  Infected  food  frequently  conveys  the  poison.  Milk  may  become  pol- 
luted by  water  which  has  been  used  either  to  wash  the  cans  or  for  diluting 
purposes,  or  the  bacilli  may  be  transferred  to  milk  by  the  unclean  hands  of 
the  milker.  Numerous  instructive  epidemics,  originating  in  infected  milk, 
have  been  reported.  E.  B.  Bigelow  has  reported  a  milk-bome  epidemic  which 
was  traced  to  one  male  bacilli  carrier,  and  involving  204  cases.  The  occurrence 
of  numerous  cases  among  children  suggests  contaminated  milk.  Epidemics 
of  typhoid  have  been  clearly  caused  by  ice-cream  and  candies. 
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(6)  The  possibility  that  the  bacilli  may  reach  the  blood-stream  through 
iiatnspiraiory  organs  must  be  conceded;  and  hence  the  added  possibility  that 
they  may  set  up  initiatory  lesions  either  in  the  tonsils,  lungs,  or  pleura,  passing 
thence  into  the  circulation,  must  also  be  granted.  Vaughan  inclines  to  the 
opinion  that  the  bacillus  may  be  inhaled  in  the  infected  dust  by  troops  on  the 
march.  Complete  desiccation,  however,  soon  destroys  the  typhoid  germ. 
Primary  localization  of  great  severity  may  also  occur  in  the  kidneys  and  cere- 
brospinal meninges,  giving  rise  to  special  clinical  varieties  {vide  infra). 

(c)  Typlund  Septicemia. — By  this  is  meant  a  general  infection  with  the 
without  localized  lesions.  The  special  mode  of  infection  is  not  clear. 
Brion  and  Kayser  conclude  from  extensive  bacteriologic  and  clinical  studies 
that  typhoid  fever  may  start  as  a  lymph-and-blood  affection  (possibly  entering 
by  way  of  the  tonsils). 

W  Typhoid  infection  predisposes  the  system  to  secondary  infections  with 
various  bacilli  (streptococcus,  staphylococcus,  B.  coli  communis,  pneumo- 
coccus).  The  p>ortals  of  entrance  for  these  micro-organisms  are  various  (e.  g., 
respiratory  tract,  lymphatics). 

Clinical  History. — I.  incubation. — ^The  average  duration  of  the  period 
ofmcubation,  or  the  time  between  the  introduction  of  the  poison  into  the 
system  and  the  appearance  of  the  first  active  symptoms,  ranges  from  ten  days 
to  three  weeks;  this  interval  may  rarely  be  shorter,  although  oftener  it  is 
somewhat  longer.  During  this  period  the  patient  may  experience  no  deviation 
from  health,  but  in  most  cases  there  are  prodromal  symptoms,  such  as  languor, 
loss  of  appetite,  nausea,  headache,  neuromuscular  pains  in  the  back  and  limbs, 
a  dismclination  to  exercise,  etc.  These  symptoms  last  from  a  few  days  to  a 
week  or  more. 

II.  General  SYMPTOBiATOLOOY  and  Course. — On  account  of  the  peculiar 
temperature-curve  in  typhoid  fever  its  course  f alb  naturally  into  three  periods — 
the  stage  of  development;  the  acme  or  fastigium  (corresponding  to  the  height 
of  the  disease) ;  and  the  stage  of  decline  or  defervescence.  It  is  convenient 
to  speak  of  the  various  weeks  of  the  affection  when  referring  to  these  stages. 
I'ios,  the  first  week  represents  the  stage  of  development  (stadium  incrementi), 
the  second  and  third  weeks  (in  cases  of  average  severity)  the  fastigium,  while 
the  fourth  week  in  the  typical  form  (the  third  week  in  mild  cases)  corresponds 
to  the  third  stage  (stadium  decrementi)  of  the  disease. 

(a)  Stage  of  Development. — ^The  invasion,  as  a  rule,  is  gradual,  the  symp- 
toms bemg  chilliness  and  feverishness,  with  increase  in  the  severity  of  the 
prodromal  symptoms.  At  or  about  this  time  nose-bleed  may  betray  the  nature 
of  the  disease.  Bronchitis  is  an  extremely  frequent  early  symptom.  Typhoid 
fever  rarely  starts  in  with  a  distinct  rigor.  The  symptoms  just  described  are 
Quickly  followed  by  a  prostration  sufficiently  well  marked  to  compel  most 
patients  to  take  to  their  beds.  From  this  latter  event  is  usually  dated  the 
^^^  of  the  affection.  It  is  safer,  however,  to  regard  the  time  of  occurrence 
of  the  above-mentioned  symptoms  as  the  time  of  onset. 

The  onset  may  be  marked  by  symptoms  resembling  influenza  (Bunce).  In 
^y  experience  cases  in  which  general  pains,  including  backache  or  slight 
pharyngitis,  are  seen  at  the  onset  are  not  rare.  Among  soldiers  in  the  recent 
European  War  Goldscheider  points  out  that  the  first  symptoms  were  often 
those  of  sciatica  or  other  neuralgia,  cholecystitis,  cystitis,  tonsillitis,  or  deafness. 
Again,  invasion  may  be  ushered  in  by  various  nervous  symptoms  (e.  g.,  con- 
vulsions in  children)  or  marked  pulmonary  features,  especially  those  of  severe 
bronchitis,  or  by  gastro-intestinal  disturbance,  c.  g,,  vomiting  and  diarrhea. 

With  the  progress  of  the  initial  period  the  s>Tnptoms  usually  increase  in 
severity;  the  fever  rises  day  by  day,  terrace-like,  till,  at  the  end  of  four  or  five 
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tbc  9une  is  true  of  the  morning  remissions.  A  glance  at  the  temperature- 
duHs  (Pigs.  2  and  3)  will  show  that  the  morning  remissions  touch  a  level  from 
lathait  to  one  degree  lower  than  the  preceding  evening  regbters.  This  stage 
is  nrely  met. 

niien  the  fastigium  is  reached,  the  evening  temperature  may  be  108°, 
104°.  or  105'  F.  (SQ-i'-W-S"  C),  and  is  usually  thus  maintained,  with  the 


slight  morning  remissions.  The  tide-like  character  of  fever-curve  seen  in  the 
initial  period  Is  absent.  Often  during  the  latter  half  of  the  fastigium  (the 
third  or  fourth  week  of  the  disease)  the  morning  fall  of  temperature  becomes 
decidedlj"  greater.  According  to  my  own  observation,  the  height  of  the  fas- 
tigium is  rt^ched  a  day  or  two  after  its  on?iet  or  at  the  en<l  of  the  first  week  of 
tlK  affection.     Marked  morning  remissions  are  a  favorable  indication.     On  the 
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fever  produces  a  decided  lowering  of  the  temperature.  (5)  Collapse  of  the 
circulation  sometimes  occurs  with  a  notable  remission  of  temperature — an 
ominous  association  of  events,  and  one  which  I  observed  in  two  cases  occurring 
in  females  in  the  Medico-Chinirgical  Hospital.  In  one  of  these  cases  two  such 
periods  of  collapse  occurred,  and  in  the  other,  three,  though  both  finally  recov- 
oed  under  prompt  and  continuous  stimulation.  Occasionally  hyperpyrexia 
is  observed  in  typhoid  fever,  and  most  frequently  just  before  dissolution,  when 
the  thermometer  may  register  108°  or  even  109°  F.  (42.2°-42.7°  C).  A  fresh  rise 
with  marked  irregularity  of  temperature  may  occur  during  the  latter  part  of 
the  fastigiimi  or  the  period  of  dechne,  and  is  often  dependent  upon  some  local 
complication  (late  pneumonia,  parotitis,  etc.). 

The  stage  of  defervescence  is  sometimes  much  prolonged,  though  most  fre- 
quently there  is  simply  a  slight  evenmg  elevation  (99°  to  100°  F.— 37.2°-37.7° 
C),  the  morning  temperature  being  normal.  The  causes  of  retarded  decline 
are,  for  the  most  part,  obscure.  I  believe  that  many  of  them  are  ascribable  to  a 
mfld  grade  of  intestinal  intoxication,  and  in  my  hands  a  mild  saline  laxative 
has  been  the  means  of  cutting  them  short  in  a  number  of  instances.  An  exami- 
nation should,  however,  be  made  for  some  localized  inflammatory  complication, 
though  this  is  not  always  discernible,  as  in  the  case  of  suppuration  in  the  mesen- 
teric glands.  Sluggish  typhoid  ulcers  which  refuse  to  heal  promptly  may  act 
as  a  cause  of  the  slow  decline;  they  are  often  due  to  the  post-typhoid  anemia 
and  exhaustion. 

Post-typhoid  Elevation  of  Temperature, — After  both  the  evening  and  morning 
temperatures  have  become  normal,  fresh  temporary  elevations  (102°  or  103° 
F.— 38.8°-39.4°  C.)  frequently  appear.  They  are,  as  a  rule,  unassociated 
with  any  other  symptoms,  and  at  the  end  of  a  few  days  the  temperature  falls 
rapidly  to  the  normal.  These  are  termed  recrudescences,  and  are  to  be  dis- 
tinguished from  true  typhoid  relapses.  They  are  probably  produced  in  various 
ways— by  errors  in  diet,  constipation,  mental  emotion,  excitement.  "There 
are  cases  in  which  the  presence  of  the  fever  seems  to  be  really  a  nervous  phenom- 
enon" (Osier).  It  b  most  conm[ion  in  children  and  in  persons  of  a  decidedly 
nervous  temperament.  Certain  local  sequelae  may  cause  p>ost-typhoid  fever, 
swi  as  abs^ss  and  periostitis.  Rarely  during  convalescence  a  sudden  and 
''■Mifked  elevation  of  temperature,  accompanied  or  not  by  rigor,  occurs,  but  it  is 
**^^y  of  short  duration  and  seldom  is  of  serious  import.  I  saw,  with  the 
attending  physician.  Dr.  Modell,  a  case  in  which  the  temperature  had  been 
normal  for  six  days,  when  rigors,  followed  by  steep  elevations  of  temperature, 
J^^nrred  several  times  and  at  intervals  of  thirty-six  or  forty-eight  hours.  These 
P^  temperatures  were  followed  by  a  rapid  decline  to  the  normal  and  by  sweat- 
^t  leaving  the  patient  profoundly  exhausted.  Subsequently  the  convaJescence 
^^  slow,  but  uninterrupted. 

(4)  Skin. — ^The  eruption  is  highly  characteristic,  and  usually  decides  the 

^^osis.    It  makes  its  appearance  on  or  about  the  eighth  day,  and  sometimes  a 

little  later.    Occasionally  it  does  not  appear  until  the  tenth  or  twelfth  day  of 

™  disease.     It  consists  of  distinct,  rose-colored,  and  slightly  elevated  papules, 

°*^g  a  rounded  or  lenticular  form  and  a  diameter  varying  from  one  or  two 

to  three  lines.    The  papules  are  almost  invariably  found  upon  the  trunk,  and 

specially  upon  the  upper  part  of  the  abdomen  and  the  lower  part  of  the  thorax, 

to  which  regions  they  may  be  wholly  confined.    They  may,  however,  be  absent 

from  the  usual  seats  and  present  elsewhere,  so  that  the  sides  of  the  trunk,  the 

wck,  and  the  thighs  should  always  be  inspected.    They  disappear  upon 

pressure,  but  reappear  when  the  pressure  is  removed.    These  rose-colored 

spots  last  three  or  four  days,  and  appear  in  successive  crops,  each  one  being 

made  up,  usually,  of  a  few  spots — a  half-dozen  to  a  dozen.    Rarely  the  erup- 
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nation,  remnants  of  food  and  grayish-yellow  fragments  (necrotic  crusts  of 
Pcyer*s  plaques)  from  J  to  1  inch  in  length  may  be  detected.  L#abora- 
tory  tests  demonstrate  the  presence  of  the  typhoid  bacillus  in  the  dejecta. 
Tpnpanites,  mainly  affecting  the  colon,  is  a  common  though  rarely  a  striking 
feature,  and  cases  of  a -quite  serious  nature  are  observed  in  which  the  abdomen 
presents  a  concavity  throughout  the  entire  illness.  The  latter  is  less  unfavor- 
able by  far  as  a  symptom  than  excessive  tympanites,  which  interferes  with  both 
the  respiration  and  heart  action.  Tympanites  is  apt  to  be  most  marked  in 
serious  cases  which  have  diarrhea  as  a  prominent  symptom,  though  the  latter 
may  not  even  be  present.  It  is  due  to  the  generation  of  gas  from  decomposing 
food,  and  to  the  arrest  of  peristaltic  movements  in  consequence  of  degenera- 
tion of  the  muscularis  of  the  intestines.  Pain  is  absent  in  the  majority  of 
cases,  and  when  present  is  not  intense,  save  in  rare  instances.  Pressure  upon 
the  ileocecal  region  usually  causes  a  gurgling  noise,  but,  although  this  symptom 
is  commonly  present,  it  is  not  characteristic  of  the  disease.  There  is  generally 
also  a  slight  degree  of  tenderness  of  the  abdomen  under  pressure,  most  marked 
b  the  right  iliac  fossa,  and  hence,  in  all  probability,  due  to  the  presence  of 
ulcers  in  this  region.  Absence  of  tenderness,  however,  is  not  a  safe  indication 
of  the  absence  of  extensive  ulceration.  Extreme  sensitiveness  generally  denotes 
peritonitis  (often  without  perforation),  although  the  symptom  may  be  marked 
in  constipation. 

Intestinal  hemorrhage  occurs  in  from  4  to  7  per  cent,  of  cases,  its  frequency 
varying  with  different  epidemics.  The  hemorrhages  appear  almost  invariably 
during  the  latter  part  of  the  second  and  third  weeks,  being  caused  by  the  opening 
<rf  blood-vessels  during  the  necrotic  or  ulcerative  process.  The  amount  may 
be  small,  or  it  may  be  from  1  to  2  or  3  pints  (05-1.5  liters),  or  even  more.  In 
one  of  my  own  cases  the  total  amount  of  blood  discharged  from  the  bowel  was 
Mariy  5  pints  (2.5  liters),  and  yet  the  patient  recovered.  The  blood  presents  a 
<lvk  hue,  and  that  which  is  passed  last  may  be  tarry.  Roman  has  examined  the 
feces  m  50  cases  of  typhoid  fever  with  a  view  to  the  detection  of  occult  bleeding. 
Blood  was  found  in  14  cases,  and  of  these,  7  were  severe,  3  moderately  severe, 
UMi4sli^t. 

The  significance  of  intestinal  hemorrhage  is  always  grave.  On  the  other 
™ndi  recovery  is  possible  even  if  the  hemorrhage  be  copious  and  oft-repeated; 
^  in  general  terms  it  may  be  said  that  death  supervenes  in  from  30  to  40 
Pcf  cent  of  all  cases.  It  occurred  in  more  than  the  usual  proportion  of  cases 
^^^  my  care  during  the  Spanish-American  War,  probably  owing  to  the 
fact  that  the  men  were  conveyed  from  the  various  distant  camps  to  the  hospi- 
^-  A  fatal  result  may  occur  as  the  direct  effect  of  a  profuse  hemorrhage. 
*^hen  death  does  not  follow  immediately,  the  signs  of  collapse  and  of  anemia 
appear;  yet  intestinal  hemorrhage  may  rarely  exert  a  favorable  influence, 
^porand  delirium  quickly  giving  place  to  consciousness. 

Perforation,  which  almost  invariably  produces  fatal  diffuse  peritonitis,  is 
pc  accident  most  to  be  dreaded.  It  does  not  bear  a  fixed  relation  to  the  sever- 
ity of  the  affection.  According  to  Fitz,  who  tabulated  4680  cases  of  typhoid 
*^vcr,  there  is  a  mortality  of  6.58  per  cent,  from  perforation  of  the  bowel. 
^tt's  statistics,  embracing  9713  cases  from  English,  Canadian,  and  American 
"Ospitals,  give  a  mortality  of  3.6  per  cent,  from  perforation.  It  is  much  more 
^'^wninon  in  males  than  in  females,  and  appears  in  a  ratio  of  about  71  to  29. 
Age  has  a  decided  influence,  the  complication  occurring  of tenest  between  ten 
*nd  forty  years  of  age,  while  in  children  it  is  rare.  It  may  occur  at  any  time  in 
the  course  of  typhoid  fever,  but  it  is  most  common  between  the  second  and 
fourth  weeks  of  the  disease.  In  the  cases  analyzed  by  Fitz  perforation  was 
found  in  the  ileum  in  81.4  per  cent.,  in  the  large  intestine  in  12.9  per  cent.,  in 
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Carlson,  who  has  studied  so  carefully  and  thoroughly  the  physiology  of  the 
stomach,  advances  the  suggestion  that  during  fevers  toxins  are  formed  which 
have  a  direct  depressive  action  on  the  gastric  cells  so  that  they  do  not  react  to 
secretory  nerve  impulses  and  secretogogues.  During  convalescence  the  appe- 
tite returns,  becoming  even  voracious.  Nausea  and  vomiting  may  occur  during 
any  stage  of  the  disease,  but  are  most  common  at  the  beginning.  Wlien  they 
appear  as  late  symptoms  they  are  probably  excited  either  by  a  typhoid  ulcer 
or  by  peritonitis.  Nausea  is  often  traceable  to  other  causes — e.  g.,  to  errors 
m  diet  or  to  the  use  of  irritating  medicaments,  but  vomiting  also  occurs  from 
unknown  and  inevitable  causes.  It  may  become  a  grave  symptom.  Hiccup 
b  a  rare  but  serious  symptom.  Hematemesis  has  been  observed,  although 
practically  unknown. 

The  pharynx  frequently  shows  catarrhal  irritation,  and  the  patient  may 
complain  of  dryness  or  a  burning  sensation  in  the  throat.  Actual  sore  throat 
may  be  present  at  the  time  of  onset,  associated  with  a  diffuse  erythematous 
TfuK  suggesting  scarlatina. 

There  may  appear  upon  the  tonsils  peculiar  patchy  elevations,  whitish  in 
color,  which  undergo  subsequent  ulceration.  It  is  not  improbable  that  these 
lesions  result  from  the  local  action  of  the  specific  bacillus  in  an  unusual  situa- 
tion. Thrush,  affecting  the  mouth,  throat,  and  even  extending  to  the  esopha- 
gus, not  infrequently  arises  as  a  complication.  The  tongue  is  heavily  coated, 
as  a  rule,  with  a  yellowish-white  fur;  later  it  clears  off  near  the  edges  and  top, 
while  the  center  becomes  dry  or  brown  and  sometimes  fissured.  The  lips  are 
also  dry,  sometimes  fissured,  and  often  covered  with  dry,  black  crusts  (sordes). 
UtceraliK  stomatitis  may  occur  if  the  mouth  is  not  kept  clean.  Under  these 
cmrumstances  secondary  lesions  evincing  unpleasant  and  even  serious  symp- 
toms may  also  arise  in  organs  more  or  less  remote  from  the  mouth,  and  among 
these  is  parotitis,  which  is  most  probably  caused  by  the  staphylococcus  or 
streptococcus  reaching  the  parotid  gland  by  the  way  of  Steno's  duct.  The 
condition  is  betrayed  by  such  symptoms  as  pain,  redness,  and  finally  by 
fluctuation,  with  an  elevation  of  the  bodily  temperature.  It  is  a  late-appear- 
>ng  development,  and  is  usually  unilateral,  though  it  may  be  bilateral.  Sup- 
V^dite  otitis  media,  a  rarer  complication,  arises  in  a  similar  manner,  the  path- 
ogenetic agents  reaching  the  ear  through  the  eustachian  tube. 

M  Respiratory  System. — As  pointed  out  in  the  section  on  Pathology, 
^tnnckitu  is  almost  invariably  present.     The  condition  is  recognized  by  the 
fxistence  of  numerous  sibilant  rales.     Bronchitis  is  often  a  striking  feature 
^  the  early  stage  of  typhoid  fever,  and  then,  except  this  fact  be  remembered, 
"oom  for  error  of  diagnosis  exists.     Moreover,  in  cases  that  are  improperly 
^ted  the  bronchial  secretions  are  apt  to  accumulate,  and  a  well-marked 
bronchitis  may  be  the  result.     It  may  be  said,  however,  that,  as  a  rule,  bron- 
chitis does  not  assume  a  severe  type  in  cases  which  receive  proper  attention 
from  the  beginning,  provided  the  patient  is  not  unusually  stupid  or  uncon- 
scious.   When  the  nervous   phenomena  are  pronounced,  and  the  patient 
Detains  the  dorsal  decubitus,  bronchitis  of  a  severe  grade  and  affecting  the 
jailer  bronchi  is  almost  inevitable.     The  occurrence  of  an  intense  bronchitis 
K  also  favored  by  conditions  such  as  corpulence,  advanced  age,  and  em- 
physema.    These  cases  are  apt  to  lead  to  lobular  infiltration — aspiration- 
pneumonia. 

Lobular  pneumonia  may  take  on  a  putrid  nature  and  the  consolidated  area 
niay  become  gangrenous.  As  a  sequel,  pleurisy  with  effusion  or  empyemn  may 
(Hi'ginate  in  consequence  of  the  infiltrated  lobules  being  contiguous  to  the  pleura. 
If  the  lobules  occupying  the  periphery  of  the  lung  become  gangrenous,  perfora- 
tion of  the  pleura,  leading  to  pyopneumothorax,  may  result.  As  pointed  out  by 
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circumstances  a  soft  systolic  murmur  may  be  faintly  heard  along  the  left 
border  of  the  sternum.  Among  occasional  complications  presented  by  the 
heart  is  pericarditis,  and  still  less  frequent  is  endocarditis.  Myocarditis  is 
more  common.  The  sudden  development  of  circulatory  collapse  in  this  disease, 
aspre\iously  noted,  may  be  due  chiefly  to  myocardial  insufficiency;  and  there 
may  be  a  brief  though  alarming  derangement  of  the  heart  action,  due  to  func- 
tional disturbances. 

The  pulse  is  accelerated,  but  not,  as  a  general  rule,  in  proportion  to  the 
height  of  the  temperature  until  late  in  the  affection.  Its  average  rate  is  from 
84  to  108.  The  temperatiu^,  moreover,  may  be  of  average  height,  while  the 
pulse  is  normal  or  only  slightly  quickened  throughout;  and  hence  the  increase 
in  the  pulse-rate  cannot  be  due  solely  to  the  elevation  of  temperature.  The 
bradycardia  in  typhoid  is  most  probably  attributable  to  a  state  of  vagotonia. 
.■Vs  before  intimated,  the  extreme  debility  which  comes  on  during  the  third 
week  in  severe  cases  may  have,  as  one  of  its  manifestations,  a  very  rapid  pulse, 
reaching  to  160  or  more  (the  so-called  running  pulse),  and  with  or  without 
marked  irregularity.  Slight  irregularity  is  sometimes  observed  either  during 
the  height  or  decline  of  the  affection,  but,  as  a  rule,  proves  of  no  serious  con- 
sequence. Marked  temporary  accelerations  are  often  caused  by  undue  exertion 
or  mental  excitement.  The  lowered  arterial  tension  is  shown  by  a  dicrotism 
of  the  pulse — a  non-characteristic  symptom,  however,  since  it  is  well  marked  in 
other  acute  infectious  diseases,  although  less  commonly.  During  convalescence 
the  pulse  often  becomes  abnormally  slow  (brachycardia).  Per  contra,  less 
commonly  the  pulse-rate  is  increased  during  convalescence.  I  have  found  the 
systolic  arterial  pressure  during  the  fastigium  to  range  from  110  to  125  mm. 
Hg;  it  declines  further  late  in  the  disease.  The  fall  in  the  diastolic  pressure 
is  proportional.  During  convalescence  the  blood-pressure  again  rises,  reaching 
the  normal  in  from  two  to  four  weeks. 

Venous  thrombosis  occurs  in  1  per  cent,  of  all  cases  (Murchison).     Its  most 

frequent  seat  is  the  left  femoral,  and  the  next  most  frequent  the  right  femoral 

vem,  and  it  is  generally  the  result  of  cardiac  weakness,  except  perhaps  in  those 

rare  instances  that  arise  early  in  typhoid.     In  most  cases  there  is,  doubtless, 

njore  or  less  phlebitis,  and  the  bacilli  have  been  found  in  the  thrombus.    The 

condition  may  be  bilateral.  Coming  on,  as  it  usually  does,  during  convalescence, 

it  manifests  itself  by  swelling  and  edema  of  the  extremity  affected.    There  is 

P^  in  the  thighs  and  calves,  and  tenderness  over  the  course  of  the  vein,  and 

often  over  the  calf  of  the  leg  as  well.     It  causes  fever  of  a  moderate  grade  and 

^^''pgular  tjpe.     In  the  course  of  from  two  to  three  weeks  the  swollen  member 

D^y  be  reduced  to  its  normal  dimensions.     This  complication  is  usually  not 

serious,  but  occasionally  clotting  extends  into  the  pehnc  veins  and  into  the 

vena  cava,  thence  even  into  the  right  aimcle,  inducing  fatal  syncope,  and  sudden 

death  has  resulted  from  the  detachment  of  emboli.    The  thrombus  may  undergo 

suppuration,  leading  to  systemic  septic  infection. 

Thrombosis  and  embolism  in  the  arteries,  with  renal,  splenic,  and  pulmonary 
infarcts,  may  be  encountered  in  typhoid  fever. 

The  large  or  small  arteries  may  become  obliterated  either  by  embolism  or 
thrombosis  in  extremely  rare  instances,  but  whether  the  thrombosis  under 
these  circumstances  is  brought  about  by  a  peculiar  condition  of  the  blood  which 
favors  clotting,  or  by  a  localized  arteritis,  is  not  definitely  known.  If,  as  is 
usual,  the  femoral  artery  be  involved,  the  blood-supply  to  the  foot  and  leg  is 
cut  off  and  gangrene  of  those  parts  must  follow.  The  condition  may  be  bilateral. 
It  may  be  detected  early,  owing  to  the  absence  of  a  femoral  pulse,  before  the 
signs  of  gangrene  appear.    The  condition  is  highly  dangerous. 
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first  few  days  of  the  illness.  In  a  small  class  of  cases,  however,  the  effects  of 
the  typhoid  bacilli  or  their  toxins  are  manifested  solely  in  the  nervous  system 
from  the  very  onset.  In  such  there  are  violent  headaches,  retraction  of  the 
head,  rigidity,  photophobia,  and  muscular  twitchings  (rarely  convulsions) — 
all  of  which  symptoms  indicate  meningitis.  The  diagnosis  of  meningitis  as  a 
complication  must  be  made  with  extreme  caution  and  only  when  lumbar  pimc- 
ture  gives  positive  information,  since,  no  matter  how  complete  the  clinical 
picture  may  be,  the  postmortem  examination  usually  reveals  a  total  absence 
of  meningeal  inflanunation.  It  must  be  recollected,  however,  that  the  lesions 
DMty  be  wholly  microscopic.  Vertigo  may  accompany  the  headache,  but  it 
seldom  outlasts  the  latter.  Before  delirium  manifests  itself  wakefulness  and 
restlessness  at  night  are  very  annoying,  and  later  the  same  symptoms  may  be 
observed  associated  with  the  delirium.  In  cases  of  moderate  severity  mental 
dulness,  and  even  actrial  hd)etiule,  are  almost  invariably  present.  Questions 
are  apt  to  be  answered  inconsistently  and  in  monosyllables. 

Delirium  is  frequent  in  the  severer  cases.  It  is,  however,  not  an  uncommon 
event  for  those  of  moderate  severity  to  be  free  from  this  symptom  throughout 
the  attack.  It  is,  as  a  rule,  most  marked  at  night  or  at  some  time  when  the 
patient  is  left  alone.  His  delusions  may  impel  him  to  attempt  to  leave  his 
bed,  but  more  commonly  there  is  mUd  or  noisy  delirium,  wiUi  more  or  less 
restlessness.  He  may  lie  somnolent,  soliloquizing  in  a  loud  whisper  (muttering 
delirium),  and  this  so-called  typhomania  may  gradually  give  place  to  actual 
coma  toward  the  close  of  the  middle  period  of  the  disease.  In  not  a  few  cases 
— mild  or  severe — coma  is  developed  suddenly,  and  is  often  a  mortal  symptom. 
Still  another  unfavorable  sign  is  a  picking  at  the  bedclothes  or  a  grasping  at 
imaginary  objects  (carphologia). 

The  delirium  may  assume  an  hysteric  type,  the  patient  usually  exhibiting 
the  saddest  emotions,  and  if  he  be  an  alcoholic  he  may  be  seized  \nth  delirium 
tremens.  In  a  case  of  typhoid  fever  that  I  saw  with  Dr.  S.  W.  Morton  hysteric 
delirium  developed  during  early  convalescence,  but  did  not  last  more  than 
twenty-four  or  thirty-six  hours. 

The  motor  nerves  also  present  notable  disturbances  in  association  with  the 
sopor  and  the  forms  of  delirium  previously  described.  Slight  twitchings  of  the 
muscles  of  the  face  and  extremities  are  quite  common,  and  when  they  affect 
the  tendons  of  the  wrist  and  fingers  the  term  svbsvltvs  tendinum  is  applied. 
The  lips,  tongue  (especially  when  protruded),  lower  jaw,  and  even  the  extremi- 
ties are  often  in  a  state  of  constant  tremor.  During  this  motor  irritability 
the  reflexes  are  increased,  but  when  profound  coma  comes  on  they  are  either 
largely  diminished  or  totally  abolished.  The  toxins  of  the  typhoid  bacillus, 
acting  poisonously  upon  the  nervous  centers,  are  undoubtedly  the  cause  of  the 
nervous  symptoms  in  typhoid. 

Nervous  complications  and  sequelcB  may  arise.  Chief  among  these  is 
paralysis,  which  is  most  probably  due  to  neuritis.  The  lesion  may  involve  one, 
two,  or  more  nerves,  causing  paralysis  of  one  limb  or,  more  rarely,  a  true  para- 
plegia. Aphasia  may  be  a  sequel,  particularly  in  children.  Hemiplegia, 
due  to  hemorrhage  or  a  localized  encephlitis,  may  occur  either  as  a  complication 
or  sequence  of  the  disease.  Following  typhoid  fever  the  patient  may  exhibit 
evidences  of  mental  enfeeblement,  and  even  insanity  where  a  predisp)osition  to^this 
condition  has  existed ;  and  insanity  is  relatively  more  common  after  this  disease 
than  after  any  others  belonging  to  the  same  class.  I  have  seen  four  instances 
which  recovered,  while  Osier  has  seen  five,  four  of  which  ended  similarly.  It 
is  in  most  cases,  as  pointed  out  by  Wood,  a  confusional  insanity,  due  to 
exhaustion  and  impairment  of  the  nutrition  of  the  nerve-centers,  while  in  a 
smaller  contingent  it  takes  the  form  of  a  true  melancholia.     The  typhoid  state 
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fe  often  associated  {vide  p.  26).  After  the  conclusion  of  typhoid,  as  well  as 
during  its  course,  neuralgia  affecting  the  occipital  and  other  cranial  nerves  may 
occur.  Great  hjrperesthesia  of  the  skin  and  muscles  is  common  during  con- 
valescence, attacking  the  lower  extremities  by  preference  (Striimpell)  and 
associated  with,  at  times,  the  so-called  "tender  toes,"  a  true  neuritb.  The 
so-called  "typhoid  spine"  (Gibney)  has  also  been  observed,  and  consists  of  an 
acute  inflammation  of  one  or  more  vertebrae  following  typhoid.  The  chief 
symptoms  are  pain  in  the  back  and  hips  of  a  lancinating  character.  The  point 
of  origin  appears  to  be  the  small  of  the  back;  thence  the  pains  extend  parox- 
ysmally  up  and  along  the  spine  and  to  the  abdomen.  They  subside  gradually, 
leaving  the  back  weak  and  painful  on  attempts  at  turning  in  bed,  etc.  Plantar 
and  other  skin-reflexes  are  increased,  and  the  knee-jerks  are  preserved.  G.  E. 
deSchweinitz  has  described  the  ocular  complications  and  sequelas  of  typhoid 
fever.  Affections  of  the  conjunctiva  and  cornea  and  retinal  hemorrhage  are 
perhaps  the  most  frequent,  although  optic  neuritis  and  affections  of  the  uveal 
tract  also  occur.  Deafness  of  different  t>T)es  may  rarely  develop  either  during 
the  acme  of  the  disease  or  convalescence. 

{g)  The  Urinary  System. —  Urine, — ^This  is  lessened  in  quantity  and  high 
colored,  with  an  increased  specific  gravity  up  to  the  arrival  of  the  stage 
of  decline.  About  this  time,  and  rarely  earlier,  it  grows  light  in  color,  larger 
in  quantity  than  the  normal,  and  the  specific  gravity  is  relatively  diminished. 
Both  urea  and  uric  acid  are  increased  during  the  earlier  stages,  and  sometimes 
throughout  the  attack,  while  during  convalescence  both  are  diminished.  On 
the  other  hand,  the  chlorids  are  diminished  during  the  active  stages  of  the 
disease  and  increased  during  its  decline.  Pl  febrile  albuminuria  is  quite  common, 
and  the  sediment  may  show  an  excess  of  renal  epithelium,  a  few  blood-cells, 
and  occasionally  renal  casts. 

Acute  nephritis  may  develop  as  a  complication  in  the  earlier  or  later  course 
of  the  disease,  and  can  be  recognized  to  a  certainty  only  by  a  thorough  apprecia- 
tioh  of  the  urinary  phenomena.  The  urine  is  diminished  in  quantity,  being 
often  scanty,  and  there  may  be  retention.  It  contains  characteristic  morpho- 
logic elements  (albumin,  casts,  blood,  and  epithelium).  The  development  of 
the  typhoid  state  in  this  affection  is  rendered  much  more  probable  in  the  presence 
of  this  complication,  and,  moreover,  uremic  symptoms  often  put  in  an  appear- 
ance at  this  juncture,  and  then  the  situation  is  really  serious.  Acute  nephritis 
may  arise  at  one  or  other  of  three  different  periods,  and  its  significance  varies 
with  the  time  of  onset:  (a)  at  the  beginning  of  the  fever,  when  it  often  obscures 
the  true  nature  of  the  malady;  (6)  in  the  early  part  of  the  fastigium  or  the 
second  week  of  the  disease.  Coming  on  at  this  time — an  event  which  I  have 
observed  in  two  instances — it  is  probably  to  be  ascribed  to  the  local  effect  of 
the  toxin  upon  the  renal  tissues.  Both  of  my  own  instances  proved  fatal,  and 
in  both  an  autopsy  was  refused.  Wagner  has  had  5  cases  of  recovery  in  suc- 
cession, but  the  high  mortality  mentioned  by  Amat — 10  deaths  in  12  cases — is 
the  more  common  experience,  (c)  Acute  nephritis  may  arise  as  a  sequel  of 
typhoid,  when  there  is  almost  invariably  associated  a  decided  edema.  In  this 
category  of  cases  recovery  is  to  be  expected. 

The  diazo-reaction  of  Ehrlich  was,  at  one  time,  considered  a  valuable 
diagnostic  aid,  but  as  it  may  be  present  also  in  acute  phthisis,  meningitis, 
measles,  pneumonia,  and  other  fevers,  it  is  rarely  employed  at  the  present  time. 

The  simple  urochromogen  test  can  take  the  place  of  the  diazo-reaction  when 
desired  (vide  p.  281).  Svestka^  found  it  positive  in  all  of  52  cases  of  typhoid 
fever  as  early  as  the  first  week  of  the  disease. 

Diabetes  mellitus  is,  in  extremely  rare  instances,  developed  after  typhoid. 
Hematuria  has  also  been  observed  as  a  symptom  of  the  hemorrhagic  diathesis. 

I  Wien.  klin.  Wchnschr.,  1915,  xxviii,  1054. 
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There  is  a  posttyphoid,  diphtheritic  ^pyelitis  in  which  the  pelves  and  calices 
of  the  kidneys  are  the  seat  of  membranous  exudation,  and  later  of  erosion  and 
ulceration.    The  lu-ine  generally  contains  blood  and  pus. 

Simple  vesical  catarrh  may  rarely  result  from  catheterization  for  retention. 
Typhoid  cystitis,  in  which  the  bacilli  are  found  in  pure  culture  in  the  urine,  is 
not  rare  {fride  p.  47).  It  occurs  principally  in  patients  who  are  predisposed  by 
local  conditions. 

Orchitis,  epididymitis,  spermatocystitis,  prostatitis,  and  ovaritis  are  occasional 
sequels.  Blumenfeld  collected  69  cases  of  orchitis;  it  generally  develops  sud- 
denly during  convalescence. 

(h)  The  Joints. — ^Typhoid,  septic,  and  rheumatic  arthritis  may  occasionally 
arise  as  a  complication.  The  first  is  usually  monarticiJar  (particularly  in  the 
hip);  the  last  two  commonly  polyarticidar.  Keen  has  collected  "in  all  84  cases 
involving  the  joints." 

(0  The  Bones. — Periostitis,  due  to  injury  and  muscular  strain  and  often 
leading  to  necrosis,  is  a  not  rare  sequel  of  typhoid.  The  favorite  seats  are  the 
tihia  and  ribs,  though  in  a  case  of  my  own  at  the  Philadelphia  Hospital  it 
affected  the  os  calds.  Ebermaier  found  the  Bacillus  typhosus  in  the  pus  from 
2  cases  of  suppurative  posttyphoid  periostitis,  although  other  bacilli  (strepto- 
cocci, staphylococci,  pneumococci)  are  at  times  associated.  Osteomyelitis  may 
also  occur.    Keen  has  collected  216  cases  in  which  the  bones  were  attacked. 

(;*)  The  Muscles. — As  in  the  case  of  the  heart,  so  the  voluntary  muscles 
exhibit  hyaline  degeneration;  also  abscesses,  in  consequence  of  secondary 
infection  or  of  infection  with  the  typhoid  bacillus  itself.  Typhoid  abscesses 
likewise  result  from  perforations  of  the  gut. 

Associated  Acute  Infectious  Diseases. — Malarial  fever  may  be  com- 
bined with  typhoid,  though  the  relationship  is  not  a  vital  one.  In  an  analysb 
of  2122  cases  of  malaria,  typhoid  fever  was  associated  in  8  (Anders).  Many 
instances  of  so-called  typhoid-malarial  fever,  however,  would  be  shown  to  be 
pure  typhoid  by  a  careful  blood  examination. 

Pseadomembranons  inflammation,  as  above  intimated,  may  occur  in  the 
nasophar>aix,  larynx,  gall-bladder,  and  genitals.  Measles,  scarlatina,  and 
chicken-pox  have  also  been  known  to  arise  in  the  course  of,  or  during  con- 
valescence from,  typhoid  fever. 

Erysipelas  is  a  rare  secondary  affection  coming  on  either  during  the  height 
of  the  affection  or  (more  frequently)  after  its  close.  Typhus  fever  may  be 
associated  with  typhoid,  but  this  is  rare. 

Clinical  Varieties  of  Typhoid  Fever. — ^These  are  numerous,  and  may 
grow  out  of  peculiarities  manifested  during  the  course  of  the  affection,  as  may 
be  observed  not  only  in  different  epidemics,  but  also  in  the  same  epidemic. 
The  groups  of  cases  described  here  have  reference  particularly  to  the  degree 
of  severity  of  the  type,  which  varies  between  the  wide  limits  of  extreme  mildness, 
00  the  one  hand,  and  extreme  severity  on  the  other.  The  course  of  the  disease 
may  also  be  modified  by  the  occurrence  of  one  or  more  of  its  manifold  complica- 
tions. 

(1)  The  BAild  or  Rudimentary  Form  (Tjrphus  LsBvessimus). — Of  this 
variety  many  cases  occur,  and  especially  among  children.  The  spleen  is  almost 
always  enlarged,  the  roseate  six)ts  are  sometimes  present,  while  the  temperature 
is  moderately  elevated  and  often  partakes  of  the  same  character  as  that  of  true 
typhoid.  The  fever,  however,  may  pursue  the  remittent  type.  Complications 
presented  by  special  organs  are  usually  absent,  but  grave  accidents  (intestinal 
hemorrhage,  perforation)  are  not  irap>ossihle. 

The  diagnosis  is  always  difficult,  owing  to  the  feeble  development  of  the 
characteristic  symptoms,  and  in  the  total  absence  of  the  latter  is  out  of  the 
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adynamia  and  serious  danger  from  certain  complications,  such  as  pneumonia, 
nephritis,  coma,  cardiac  e^dbaustion,  and  the  like. 

The  diagnosis  is  di£Scult,  owing  to  the  prominence  of  the  nervous  and  pul- 
monaiy  symptoms,  on  the  one  hand,  and  the  frequent  absence  of  the  more 
characteristic  symptoms  of  typhoid  on  the  other. 

Diagnosis. — ^Unless  all  the  chief  characteristic  features  be  present  with  a 
dear  history,  it  is  a  golden  rule  not  to  make  a  positive  diagnosis.  Obviously, 
then,  the  physician  at  the  first  visit,  often  about  the  close  of  the  first  week, 
cannot,  in  many  cases,  diagnosticate  typhoid  with  absolute  certainty.  If  the 
case  have  been  a  typical  one,  the  history  of  the  gradual  development  of  the 
disease,  marked  by  such  symptoms  as  languor,  anorexia,  headache,  dulness, 
slight  chills,  increasing  fever,  and  sometimes  nosebleed,  will  be  obtained,  and 
justify  a  strong  suspicion  of  typhoid.  When,  in  addition,  diarrhea  and  the 
objective  symptoms,  splenic  enlargement,  dry  bronchitis,  leukopenia,  tym- 
panites, gurglmg,  with  tenderness  in  the  ileocecal  region,  are  present,  the 
diagnosis  of  typhoid  is  made  highly  probable.  After  the  lapse  of  a  few  days — 
the  beginning  of  the  second  week — the  roseate  spots  usually  appear.  The 
most  certain  method  of  making  an  early,  positive  diagnosis  is  by  an  examination 
of  the  blood  for  the  Bacillus  typhosus.  The  lisual  technic  employed  is  first 
to  sterilize  the  skin  overlying  and  in  the  immediate  vicinity  of  die  median 
basilic  vein  with  tincture  of  iodin;  a  compress  or  a  bandage  sufficiently  tight 
almost  to  obliterate  the  radial  pulse  is  put  on  the  upper  arm  in  order  to  make 
the  vein  stand  out  prominently;  a  needle  of  rather  small  caliber  is  then  intro- 
duced into  the  vein,  and  as  soon  as  the  blood  begins  to  drop  from  the  end,  a 
sterfle  glass  syringe,  capable  of  holding  20  to  25  c.c,  is  fitted  to  the  needle  and 
filled  by  aspiration  from  the  vessel.  One  half  of  the  blood  is  mixed  with  about 
250  c.c.  of  10  per  cent,  ox-bile  broth,  and  the  other  half  mixed  with  200  c.c.  of 
agar  and  plated.  If  a  growth  occiu*s  in  the  media,  subcultures  are  made  in  the 
usual  culture-media  used  to  determine  the  cultural  characteristics  of  the  organ- 
ism. Likewise  the  agglutinative  properties  are  studied  with  the  blood-serum 
from  a  known  case  of  typhoid  or  with  antityphoid  serum.  The  typhoid  or- 
ganisms may  be  recovered  from  the  urine  or  stool  by  appropriate  cultural 
methods  in  some  cases  in  which  other  methods  of  diagnosis  have  failed. 
In  obscure  cases  the  occurrence  of  intestinal  hemorrhage  or  a  characteristic 
decline  by  lysis  is  helpful.  To  show  a  causal  relation  between  an  obscure  case 
and  one  that  is  clearly  typhoid  leaves  little  to  be  desired.  The  diagnosis 
should  include  the  particular  stage  of  the  disease.  Briefly,  the  most  trust- 
worthy diagnostic  features  are  the  gradual  onset,  peculiar  temperature-curve 
(made  up  of  the  "step-ladder"  stage  of  development,  the  continued  type  of 
the  fastigium,  and  the  decline  by  lysis),  enlarged  spleen,  the  rose-colored 
spots,  leukopenia  with  relative  increase  of  the  mononuclear  cells,  cultural 
experiments,  and  the  seroreaction.  The  atropin  test  is  highly  spoken  of  by 
the  English,  who  base  their  opinion  upon  the  antagonism  which  apparently 
exists  between  the  toxins  of  t>T)hoid  bacilli  and  atropin.  The  patient  is 
given  atropin,  gr.  ^  (0.002),  hypodermically  at  least  one  hour  after  eating 
and  while  in  the  prone  position.  The  pulse  is  counted  minute  by  minute  one- 
half  hour  after  the  injection.  Normally  there  should  occur  a  rise  of  at  least 
15  beats  per  minute  from  the  rate  preceding  the  administration  of  the  drug. 
This  increased  rate  is  absent  in  the  presence  of  infection  of  the  t>T)hoid  group. 

Serum  Diagnosis. — ^The  results  of  the  investigations  of  Pfeiffer  and,  later, 
those  of  Griiber  and  Widal  have  given  us  a  specific  seroreaction.  The  principle 
of  the  reaction  depends  upon  the  presence  of  agglutinins  in  the  blood-serum  of 
one  ill  with  typhoid,  which  will  cause  clumping  or  agglutination  of  Bacillus 
typhosus  when  the  proportion  of  serum  to  culture  is  1  to  10  or  more. 
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^•accme  a  Widal  reaction  is  of  no  diagnostic  value.  It  may  be  possible  for  the 
scene  to  be  dominated  by  some  other  morbid  process  (tuberculosis,  etc.). 
Agam,  exceptional  cases  occur  with  no  reaction  throughout.  Brill  has  reported 
17  cases  of  this  sort;  in  such  cases,  however,  the  examination  must  be  repeated 
until  after  convalescence  is  completed. 

Chantemesse*  suggests  an  ophthalmic  reaction.  It  consists  of  the  instillation 
mto  the  conjunctival  sac  of  a  solution  of  "typhoprotein"  (^  to  ^  milligram). 
The  t\pical  reaction  is  developed  in  six  hours  as  a  deep  congestion  of  the  lower 
lid  and  the  caruncle.  The  ciUaneous  reaction  is  a  more  simple  test  and  "gave 
positive  results  in  every  case  in  which  it  was  employed"  (Deehan). 

Differential  Diagnosis. — (1)  Typhus  fever  in  its  epidemic  form  is  to  be 
differentiated  by  its  sudden  onset,  by  the  deeper  stupor,  the  besotted  expression 
of  the  features,  the  injected  conjunctivae,  the  contracted  pupils,  the  appearance 
on  the  fourth  day  of  maculse  which  are  transformed  into  petechise;  by  die  shorter 
course,  the  termination  by  crisis,  and  the  absence  of  the  Widal  reaction. 
Tlie  milder  type,  described  by  Brill  and  others,  endemic  in  the  greater  part  of 
this  country,  offers  greater  difficulty  in  diagnosis  than  the  severe  epidemic  form, 
but,  as  a  rule,  may  be  distinguished  from  typhoid  fever  by  the  more  sudden 
onset,  the  low-grade  leukocytosis,  the  more  pronounced  skin  eruption,  the  blood- 
culture,  and  the  negative  Widal  reaction. 

(2)  Acute  miliary  taberculosis  is  to  be  differentiated  from  typhoid  fever 
by  the  greater  frequency  of  the  pulse  and  repirations,  the  cough,  and  in  some 
instances  by  the  expectoration;  by  the  diffuse  cyanosis  and  the  presence  (some- 
times) of  choroidal  tubercles.  Blood  examinations  may  show  leukocytosis,  but 
the  mononuclears  are  not  increased  as  in  typhoid  fever.  There  is  an  absence 
of  the  typical  temperature-curve,  the  pulse,  the  characteristic  eruption,  and 
the  Widal  reaction  and  abdominal  symptoms  of  typhoid.  In  doubtful  cases 
lumbar  puncture  and  blood-cultures  should  be  undertaken,  as  tubercle  or 
typhoid  bacilli  may  be  found. 

(3)  Malarial  fever  may  assume  the  continued  form  of  fever — e.  g,,  the 
iBstivo-autumnal  type,  in  which  chills  may  be  absent — and  there  are  typhoids 
that  affect  both  remittent  and  intermittent  malarial  fevers.  Malaria  can  be 
differentiated  from  typhoid  fever  only  by  the  detection  of  Laveran's  hematoasoa 
intheblood. 

(4)  Relapsing  fever  is  distinguished  by  its  abrupt  onset,  with  rigor,  high 
^^^*CT,  pain  in  the  epigastrium;  by  its  brief  duration,  termination  by  crisis,  and 
the  occurrence  of  a  relapse  at  the  end  of  a  week;  by  the  absence  of  the  character- 
istic eruption  and  the  seroreaction  of  typhoid.  The  finding  of  the  spirilla 
discriminates  relapsing  fever. 

(o)  Meningitis. — In  striking  contrast  with  the  specific  typhoid  symptoms, 
DJeningitis  exhibits  marked  hyperesthesia,  intolerance  of  light  and  sound, 
^J*?gerated  reflexes,  and  often  muscular  rigidity  before  the  stage  of  effusion; 
***>  restlessness,  peevishness  (unlike  the  dulness  observed  in  t^-phoid  patients), 
^onaiting,  and  constipation  (vide  Acute  Miliary  Tuberculosis).  The  tempera- 
^  maintains  a  lower  level  on  the  average,  and  is  more  irregular  in  type  than 
^  typhoid;  the  pulse  is  more  irregular,  and  the  nervous  symptoms  assume 
^ter  prominence  in  the  earlier  stages,  particularly  headache  and  delirium. 
^  the  other  hand,  true  typhoid  symptoms  are  wanting  in  meningitis. 

(6)  Taberculona  meningitis  gives  a  characteristic  previous  or  family  history, 
^^^*tirs  in  young  subjects,  and  the  tendon  and  cutaneous  reflexes  exhibit  wide 
variations  as  to  intensity  within  brief  periods  and  throughout  the  whole 
attack.  An  examination  with  the  ophthalmoscope  may  reveal  choroidal, 
tubercles.    The  Widal  reaction  is  missing. 

*  Progressive  Medicine^  March,  1910,  p.  186. 
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the  dianoes  for  recovery.  Improved  methods  of  treatment  in  recent  years 
bave  affected  a  decided  lowering  of  the  death-rate.  Here  it  may  be  said  that 
the  average  mortality  rate  of  typhoid  is  from  8  to  10  per  cent.,  as  against  15 
to  20  per  cent,  formerly.  The  death-rate  was  2.3  per  cent,  lower  among  the 
inoculated  South  African  soldiers  than  in  the  uninoculated,  while  still  more 
recent  figures  show  a  marked  decrease  in  mortality  rate  and  morbidity  severity 
in  those  that  have  had  antityphoid  inoculations.  It  must  ever  be  remembered, 
however,  that  epidemics  differ  widely  as  to  their  mortality  list — a  fact  which 
makes  a  precise  statement  regarding  the  question  an  impossibility. 

(3)  Tlie  third  and  last  consideration  is  the  presence  or  absence  of 
DANGEROUS  COMPLICATIONS  AND  ACCIDENTS.  These  have  all  been  enumerated 
and  their  prognostic  significance  stated  {supra) .  Merely  to  reiterate  some  of 
those  that  lend  fresh  peril  to  the  typhoid  patient,  arranging  them  with  some 
regard  for  the  order  of  their  relative  gravity,  may  prove  helpful  to  the  student. 
They  are:  perforation  with  diffuse  peritonitis,  intestinal  hemorrhage,  lobar 
pneumonia,  lobular  pneumonia,  sudden  collapse  (due  to  cardiac  weakness), 
excessive  tympanites  (often  with  marked  diarrhea),  and  h>TX)static  congestion 
of  the  lungs.  Intestinal  hemorrhage  occurred  in  only  6  per  cent,  of  266 
typhoid  patients  who  had  been  vaccinated  (Yagisawa).  Dublin  has  observed 
a  marked  increase  in  the  number  of  tuberculosis  deaths  in  surviving  cases  of 
typhoid. 

RELAPSES  OF  TYPHOID  FEVER 

A  relapse  is  a  repetition  of  all  the  characteristics  of  typhoid  after  the  latter 
has  run  its  course.  As  a  rule,  the  return  occurs  from  one  week  to  ten  days  after 
the  beginning  of  convalescence,  though  it  may  be  either  earlier  or  later;  and 
occasionally  a  relapse  develops  before  the  temperature  has  become  normal 
(inkmLTrerd  relapse).  The  cause  of  relapses  is  a  reinvasion  of  the  blood  by 
the  tj-phoid  bacilli  or  their  secretions  from  within  the  body,  and  the  source  of 
the  bacilli  is  most  probably  the  gall-bladder.  The  pathologic  lesions  differ  in 
DO  essential  way  from  those  described  as  belonging  to  the  primary  attack,  but 
the  stages  through  which  they  pass  are  not  quite  so  long. 

In  the  interval  between  the  primary  attack  and  the  relapse  there  may  be 
present  suspicious  features,  such  as  a  slight  enlargement  of  the  spleen,  a  trivial 
evening  rise  of  temj)erature,  and  unnatural  apathy  or  dulness,  and  a  more 
profound  prostration  than  is  usual.  In  the  majority  of  instances,  however, 
^cre  are  no  premonitory  symptoms.  The  onset  is  rather  more  sudden  and 
r|gors  are  more  common  than  in  primary  typhoid.  The  temperature,  however, 
"^  m  the  characteristic  "step-ladder"  fashion,  reaching  the  fastigium  in 
^0  or  three  days,  and  the  same  relative  abridgment  of  the  fastigium  and 
defervescence  is  observed.  It  follows  that  a  relapse  has  a  shorter  duration  than 
^  pnmary  attack,  and,  indeed,  it  rarely  exceeds  two  or  three  weeks.  The 
^Peratiu^  may,  however,  touch  a  higher  limit  in  the  relapse  than  in  the  pri- 
"^'y  attack;  but,  with  rare  exceptions,  when  the  primary  typhoid  is  of  average 
^  ^ven  greater  than  average  severity,  the  temperature  in  the  relapse  does  not 
''^  an  equal  height.  The  characteristic  rash  appears  earlier — from  the 
*^Dd  to  the  fourth  day — and  is  somewhat  darker  and  coarser  than  that  of 
^.  first  attack.  The  spleen  swells  rapidly.  The  intercurrent  relapse  sets  in 
Jyule  the  temperature  is  declining;  the  fever  again  rises,  and  often  ranges 
lugher  than  in  the  primary  attack. 

Diagnosis. — ^Upon  the  points  that  are  distinctive  of  a  primary  attach 
^  typhoid  fever  rests  the  important  diagnosis  between  a  relapse  and  a  recrudes* 
^ce  {spurious  relapse).    Tlie  latt^  is  usually  attributable  dther  to  errors  in 
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Gwyn  has  given  the  following  results  of  his  investigations  into  the  ques- 
tion of  typhoid  bacilli  in  the  urines  of  typhoid  fever  patients:  They  are  present 
in  from  ^  to  30  per  cent,  of  the  cases,  and  may  be  exceedingly  numerous. 
The  organism  may  persist  for  months  or  years.  For  the  disii^ection  of  the 
urine  in  the  bladder,  hexamethylenamin  is  serviceable  when  administered  by 
the  mouth.  Under  no  drcimfistances,  however,  should  its  administration  per- 
mit the  disinfection  of  the  voided  urine  to  be  neglected.  As  an  irrigation 
Gwj-n  recommends  mercuric  chlorid  solutions  (1  :  100,000  to  1  :  50,000).  To 
disinfect  the  urine  "the  best  solutions  are:  phenol  (carbolic  acid)  1  :  20,  in 
an  amount  equal  to  that  of  the  urine,  or  bidilorid  of  mercury  1  :  1000  in  an 
amount  one-fifteenth  that  of  the  fluid  to  be  sterilized.  These  mixtures  with 
the  urine  should  stand  at  least  two  hours."^ 

(a)  It  should  be  an  invariable  rule  to  change  the  bed-  and  body-linen  daily, 
and  as  often  as  soiled.  The  mattress  should  be  protected  by  a  rubber  cover, 
and  this,  together  with  the  soiled  linen  and  blankets,  should  be  received  in  a 
sheet  that  has  pre\'iously  been  dipped  in  a  5  per  cent,  solution  of  carbolic  acid. 
The  rubber  sheets  are  to  be  washed  with  the  carbolic  acid  solution,  but  all 
other  bedclothes  must  be  boiled  for  half  an  hour.  When  the  patient  leaves 
the  sick-room  the  mattresses  are  to  be  fumigated  and  aired  daily  for  a  week, 
and  the  rubber  covers  and  bedsteads  washed  with  a  solution  of  mercuric  chlorid 
(1 :  1000). 

(b)  After  every  stool  the  patient  should  be  cleansed  with  a  compress  of 
doth  or  cotton  wet  with  a  solution  of  mercimc  chlorid  (1  :  2000)  or  of  carbolic 
add  (1  :  40).  The  bed-pan  and  hopper  are  to  be  similarly  treated,  and  the 
cloths  used  immediately  burned.  Fritz  recommends  that  the  feeding  utensik 
be  cleansed  in  boiling  water  after  using. 

In  riew  of  the  significant  r6le  played  by  the  bacilli  carriers,  convalescents 
must  be  regarded  as  dangerous  until  their  urine  and  stools  have  been  shown 
hv  laboratory  methods  to  be  free  from  typhoid  bacilli.  Junhan^  advises  four 
negative  stool  and  imne  cultures  at  intervals  of  six  days.  In  Philadelphia 
tM)hoid  fever  is  a  reportable  disease,  and  patients  are  not  discharged  from 
ob8er\'ation  by  the  Health  Bureau  until  three  successive  stools  have  shown  the 
absence  of  the  bacilli  by  cultural  methods.  Garbat'  advises  cultures  from 
duodenal  contents  (bile)  removed  by  means  of  the  duodenal  tube  as  a  more 
reliable  and  simpler  method  for  the  detection  of  typhoid  bacilli  than  stool 
examinations.  This  method  is  also  of  value  in  detecting  carriers  who  harbor 
^  organisms  in  the  gall-bladder. 

bdation  of  Patients. — It  is  advisable  to  isolate  t^'phoid  cases  as  far  as 
possible — e.  g.,  in  hospitals,  to  keep  them  in  special  wards;  in  private  families, 
^  special  apartments — unless  rigid  precautions  are  taken  by  the  attendants 
^  cleanse  thoroughly  their  hands  after  attention  to  the  patient,  to  disenfect 
*"  material  coming  in  contact  with  the  patient,  and,  above  all,  to  render  iimoc- 
uous  the  excreta.  At  the  Johns  Hopkins  Hospital  1.81  per  cent,  of  all  cases  are 
?'  hospital  origin  (Cole).  Pulmonary  complications,  as  pneumonia,  demand 
*^lation  among  t^-phoid  ward  patients,  so  as  to  prevent  contagion  by  contact. 
^8ain,  t^-phoid  carriers  should  not  be  at  large. 

.  Prophylactic  Vacdnation. — ^The  splendid  results  that  have  followed  the 
"loculation  of  antityphoid  vaccine  have  made  such  prophylactic  treatment 
^visable  for  most  dwellers,  particularly  those  in  early  adult  life,  in  cities  or 
pther  congested  localities.  Among  certain  groups  vaccination  against  typhoid 
^  not  only  advisable  but  is  very  definitely  and  positively  indicated.     Such  are 

*  Jour.  Amer.  Med.  Assoc. j  April  6,  1912,  p.  1015. 

*  Amer.  Jour.  Med.  Sn.,  1919,  clvii,  608. 

*  Jour.  Amer.  Med.  Assoc.j  November  18,  1916,  p.  1493. 
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is  less  commonly  employed  at  present  than  formerly;  it  is  of  some  value  in 
oombadng  unfavorable  nervous  symptoms  due  to  the  typhoid  septicemia,  and 
the  time  for  commencing  its  use  may  be  indicated  first  by  the  latter  symptoms 
(t.  g.,  delirium,  coma,  tremor).  The  quantity  to  be  administered  must  be 
regalated  by  its  effects,  since  it  may  act  injuriously,  and  even  aggravate  the 
symptoms,  though  this  is  seldom  the  case.  Among  other  useful  cardiac  stimu- 
limts  are  camphor,  caffein,  or  caffein  and  sodium  benzoate  hypodermically, 
and  the  preparations  of  ammonium.  Stengel  has  recommended  hypodermic 
injections  of  1  to  2  grains  (0.65-0.13)  of  camphor  dissolved  in  15  minims  (1.0) 
of  sterilized  olive  oil  as  a  cardiac  stimulant  in  typhoid  fever.  Threatened 
collapse  may  be  met  by  full  doses  of  alcohol  (i  ounce — 16.0 — every  hour), 
combined  with  strychnin  (gr.  -j^ — 0.004 — every  three  hours),  exhibited  sub- 
cutaneously  till  the  depression  has  been  counteracted.  In  some  cases  adrenalin 
or  pituitrin  are  most  efficacious  as  temporary  stimulants  in  circulatory  collapse. 
One  hundred  c.c.  of  salt  solution  into  which  1  c.c.  of  adrenalin  has  been  mixed 
is  given  directly  into  the  vein,  care  being  taken  to  allow  the  fluid  to  run  in 
ven*  slowly.  Effective  doses  of  diffusible  stimulants,  as  champagne,  are  use- 
ful during  periods  of  sudden  circulatory  depression.  Strophanthin  intra- 
venously or  some  digitalis  preparation  for  hypodermic  use  are  extremely 
valuable  cardiac  stimulants  to  combat  this  symptom. 

(4)  Hydrotherapy. — ^There  is  at  the  present  day  general  agreement  among 
naedical  authors  that  the  best  mode  of  treating  typhoid  fever  is  by  means  of 
hydrotherapy.  The  beneficial  influences  of  hydrotherapeutic  procedures  are 
as  follows:  (1)  They  absorb  the  body  heat  directly,  thus  reducing  the  tempera- 
ture and  overcoming  the  ill  effects  of  high  fever,  this  action  becoming  more 
niarked  after  a  day  or  two  of  the  treatment;  (2)  they  improve  the  nervous 
s>inptoms,  diminishing  mental  dulness,  delirium,  stupor,  muscular  tremors 
and  twitchings,  and  inducing  sleep;  (3)  they  strengthen  the  heart,  thus  obviat- 
ing the  danger  of  sudden  circulatory  collapse  and  the  consequences  of  increasing 
cwdiac weakness  (hypostatic  congestion  of  the  lungs,  venous  thrombosis,  etc.); 
(4)  they  stimulate  the  respirations,  whereby  the  inspirations  are  deepened  and 
the  tendency  to  pulmonary  complications  greatly  lessened,  especially  severe 
bronchitis,  lobular  pneumonia,  etc.;  (5)  the  renal  function  is  invigorated,  and 
as  a  rwult  the  elimination  of  t^photoxins  by  the  kidneys  is  increased  (Roque 
and  Weil);  (6)  on  account  of  the  cleanliness  of  the  skin  which  they  ensure 
W-sores  rarely  occur;  (7)  they  may  shorten  the  stay  in  the  hospital  or  sick- 
room, but  not  the  stay  in  bed,  except,  perhaps,  in  the  lighter  t^'pes. 

The  contraindications  to  the  use  of  active  hydrotherapeutic  measures 
are*  (1)  Intestinal  hemorrhage,  which  is  in  itself  attended  with  dangerjand  re- 
Q"i^  absolute  quiet  for  a  time  (four  days),  when  the  baths  may  be  resumed 
^  Aere  is  no  recurrence.  (2)  Peritonitis,  the  occurrence  of  which  always 
excites  suspicion  of  perforation.  Here,  again,  rest  and  all  that  the  term  implies 
™^t  be  procured.  (3)  Extreme  Cardiac  Weakness, — This  condition  is  some- 
™C8  met  with  in  cases  that  come  under  observation  at  a  late  period,  and  in 
^^*ses  arising  in  aged  and  enfeebled  subjects.  (4)  Cases  that  have  progressed 
to  an  advanced  stage  (the  third  week  of  the  disease)  should  not  be  immersed, 
^aogerous  and  even  fatal  collapse  has  been  observed  to  follow  cold  baths 
^der  these  circumstances. 

Methods, — ^The  cold  tub  treatment  as  suggested  by  Brand,  in  which  the 
patient  is  placed  bodily  in  a  tub  of  cold  water,  has  been  largely  discontinued, 
*t  least  in  this  country,  on  account  of  the  extreme  discomfort  to  the  patient, 
the  necessity  of  special  apparatus,  and  the  need  of  at  least  two  assistants. 
Id  consequence  of  these  facts  substitutes  for  the  tub  baths  are  quite  commonly 
^  Vogue.    Among  them,  cold  sponging  of  the  body  of  the  patient  is  ofteq 
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(8)  Treatment  of  Individnal  Symptoms  and  ComplicationB. — Headache, — 
Early  in  typhoid  the  headache  demands  relief.  Absolute  rest  and  cold  to  the 
head  frequently  suffice.  Depressant  analgesics  are  to  be  avoided  so  far  as 
possible,  although  it  sometimes  becomes  necessary  to  resort  to  them.  At 
such  times  those  least  objectionable  are  to  be  selected.  I  have  found  that  a 
mixture  containing  sodium  bromid  (gr.  x  to  xv — 0.65-1.0)  and  the  deodorized 
tincture  of  opium  (niiij  to  v — 0.2-0.3)  in  each  dose,  given  at  intervals  of  three 
or  four  hours,  exercises  a  striking  palliative  influence.  In  occasional  instances 
the  above  mixture  fails,  and  then  phenacetin  (gr.  ij  to  iij — 0.13-0.2)  may  be 
substituted  for  the  opium  in  the  same  combination. 

Insomnia. — The  cold  baths  or  other  measures  calculated  to  relieve  the 
headache  often  procure  for  the  patient  refreshing  sleep.  It  is  important  not 
to  allow  him  to  go  too  long  without  sleep,  since  this  tends  to  the  development 
of  a  pronounced  "typhoid  state"  and  its  concomitants.  When  the  agents 
recommended  for  the  headache  fail,  I  employ  morphin  hypodermically  in  small 
doses  (gr.  -^^  to  \ — 0.004-0.008)  during  the  evening  hours,  withdrawing  the 
remedy  so  soon  as  decided  amelioration  of  this  symptom  has  taken  place. 
Codein,  veronal,  trional,  and  chloral  have  proved  useful. 

Delirium. — Since  the  introduction  of  hydrotherapy  delirium  rarely  calls 
for  special  medication.  I  have  observ^ed,  in  common  with  others,  particu- 
larly during  the  advanced  stages,  that  in  cases  in  which  the  circulation  was 
feeble  and  in  which  typhomania  was  a  prominent  feature,  the  administration 
of  stimulants  with  a  free  hand  completely  dispelled  the  nervous  phenomena. 
If  alcohol  fails,  ether  (ttjjx — 0.6 — at  a  dose)  may  be  given  hypodermically,  and 
repeated  in  one  or  two  hours  if  necessary.  Of  sp)ecial  value  are  the  bromids, 
hyoscin  hydrobromid,  and  the  persistent  use  of  ice  to  the  head. 

Vomiting  is  rarely  troublesome.  Its  chief  cause  is  the  irritation  of  the 
gastric  mucosa  from  improper  diet  or  medication.  After  the  removal  of  the 
cause,  the  use  of  ice  in  small  pieces  by  swallowing  affords  relief.  If  vomiting 
occurs  during  the  period  of  development,  minute  doses  of  calomel,  combined 
with  sodium  bicarbonate,  may  be  prescribed  with  good  effect.  If  it  occur  dur- 
ing the  fastigium,  the  amount  of  milk  taken  should  be  reduced  by  one-half,  pep- 
tonized, and  then  diluted,  preferably  with  lime-water.  If  the  patient  experience 
a  strong  aversion  to  milk,  it  must  be  suspended  temporarily  and  albumen-water 
and  broths  substituted.  Dry  champagne  may  be  administered  simultaneously. 
Diarrhea  more  than  any  other  single  symptom  claims  special  attention. 
Two  to  four  movements  daily  do  not  constitute  diarrhea  and  do  not  demand 
treatment.  It  may  be  caused  by  overfeeding  or  by  improper  food — as  shown 
by  the  stools,  as  a  rule — in  which  case  regulation  of  the  diet  is  curative.  It  is 
often  due  to  ulcerated  and  catarrhal  lesions  of  the  intestines,  and  particularly 
the  large.  Unquestionably,  intestinal  antiseptics  which  possess  the  property  of 
insolubility  are  most  valuable.  Astringents  may  be  combined  with  the  latter 
or  given  separately.  The  subjoined  formulae  have  yielded  good  results  in  my 
own  hands: 

IJ.     Betanaphtholis,  5j  (4.0); 

Bismuthi  subgall.,  3ij  (8.0). 

M.  et  ft.  caps.  No.  xxiv. 
Sig.  One  every  two  or  three  hours. 
Or, 

IJ.     Plumbi  acetatis,  gr.  xxiv  (1.5); 

Phenylis  salicyl.,  5ss  (2.0). 

M.  et  ft.  caps.  No.  xij. 
Sig.  One  every  three  or  four  hours,  as  required. 

Large  doses  of  bismuth  (gr.  xxx — 2.0)  every  third  hour  are  useful. 
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Late  in  typhoid  fever,  when  the  ulcers  are  fully  developed,  opium  is  of 
service;  it  tends  to  arrest  the  peristaltic  action.  When  distention  is  increased 
by  the  use  of  opium  it  is  to  be  omitted.  I  have  recently  observed  brilliant 
results  from  the  use  of  rectal  injections  of  an  astringent  solution  (tannic  acid 
1  to  2  per  cent.),  alternated  with  an  antiseptic  solution  (salicylic  acid  1  to  2 
per  cent.),  each  given  once  daily. 

Constipation  is  to  be  relieved  by  simple  enemata  of  soapsuds  every  second 
day.  Calomel  may  be  used  in  the  early  stage  of  dynamic  cases.  Its  employ- 
ment may  be  followed  by  symptoms  of  a  milder  type  than  are  ordinarily  en- 
countered. If  constipation  exists  during  the  third  week,  accompanied  by  an 
oscillating  temperature-curve,  saline  laxatives  in  small  but  repeated  doses  may 
cut  short  the  attack.  These  failing,  however,  liquid  paraffin  (f  gss  to  j — 15.0- 
30.0)  at  night  deserves  a  trial. 

Tympanites, — ^This  is  sometimes  a  most  distressing  symptom,  and  treat- 
ment should  be  commenced  early.  As  a  remedy  for  tympanites  turpentine 
richly  deserves  a  trial,  but  is  does  not,  as  some  claim,  influence  the  general 
course  of  the  disease.  When  employed  for  this  symptom  alone  I  prefer  to 
apply  it  in  the  form  of  stupes  over  the  abdomen,  although  when  the  gases  occupy 
chiefly  the  large  bowel,  turpentine  enemata  should  be  given.  Irrigation  of 
the  colon  with  the  normal  saline  infusion  has  proved  effective  in  relieving 
tympanites.  Eserin,  gr.  y^  (0.00065),  every  third  hour,  administered  hypoder- 
mically,  sometimes  proves  efficient. 

The  meteorism  is  often  increased  by  the  milk  taken,  and  a  change  of  food 
to  meat  juices  and  albumin-water  may  be  tried. 

Hemorrhages, — ^The  bowel  movements,  if  the  hemorrhage  has  been  copious, 
must  be  allowed  to  pass  into  the  draw-sheet.  The  ice-bag  (suspended  if  pos- 
sible) should  be  applied  to  the  right  iliac  region,  and  ice  freely  given  by  the 
mouth.  Morphin,  to  control  peristalsis,  must  be  given,  and,  by  preference, 
hypodermically.  It  may  be  supplemented  by  full  doses  of  the  acetate  of  lead. 
Cases  in  which  slight  oozing  appears  from  time  to  time  require  turpentine. 
The  amount  of  food  should  be  greatly  restricted,  and  in  serious  bleedings 
abstinence  from  food  for  from  twelve  hours  to  three  or  four  days  is  to  be  ob- 
served. When  feedings  are  resumed,  a  teaspoonful  or  two  of  cold  milk  (re- 
peated every  two  hours)  may  be  given  during  the  first  twelve  hours,  then 
gradually  increased  in  amount.  For  severe  hemorrhages,  saline  infusion, 
either  by  the  method  of  intravenous  injection  or  by  hypodermoclysis  or  entero- 
clysis,  is  to  be  strongly  advised.  The  depleted  volume  of  the  circulation  may 
be  restored  and  maintained  by  its  use,  administered  either  intravenously  or 
subcutaneously.  The  proper  strength  is  8  :  1000,  and  from  10  c.c.  (3  fluidrams) 
to  i  liter  may  be  employed  if  the  collapse  is  marked,  and  repeated  several 
times  in  the  course  of  a  day.  Rectal  injections  may  be  somewhat  larger. 
McCrae  advises  calcium  lactate  in  doses  of  20  grains  a  day;  it  may  be  given 
subcutaneously,  if  rapid  action  is  desired,  in  a  1  per  cent,  solution.  Calcium 
salts  are  indicated  where  the  coagulation  time  is  slow.  In  case  the  blood  gives 
a  poor  agglutination  reaction,  phlebotomy  to  the  extent  of  about  10  ounces 
(according  to  the  physical  condition  of  the  patient)  may  be  tried.  On  the  other 
hand,  with  the  patient  in  extremis,  transfusion  may  prove  effective. 

Peritonitis, — ^While  the  treatment  of  perforation  is  surgical,  opiates  are 
indicated  as  soon  as  perforation  has  taken  place,  and  according  to  Eddy  opera- 
tion offers  some  hope  of  cure,  and  with  the  progress  of  convalescence  the 
chances  of  recovery  from  this  accident  improve.  Deaver  regards  the  acute 
development  of  pain  and  generalized  abdominal  rigidity  and  tenderness  as  an 
urgent  indication  for  immediate  celiotomy.  Keen's  statistics  show  that  be- 
tween twelve  and  twenty-four  hours  after  perforation  is  the  most  favorable 
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time  for  operation,  this  period  giving  30  per  cent,  of  recoveries.  Le  Conte 
holds  that  it  should  be  immediately  midertaken.  Rarely,  appendicitis  super- 
venes in  typhoid  fever.     It  demands  prompt  removal  of  the  appendix. 

lobar  Pneumonia. — Its  treatment,  when  a  complication,  will  be  considered 
hereafter  {vide  Secondary  Pneumonia). 

The  hypostatic  congestion  of  the  lungs  is  to  be  met  by  heart  stimulants 
and  by  frequently  changing  the  position  of  the  patient. 

Bronchitis, — ^No  special  measures  are  necessary  unless  the  bronchitis 
b  both  diffuse  and  severe,  when  its  management  is  like  that  of  bronchopneu- 
monia {vide  p.  127). 

LaryngUis. — For  this  condition  counterirritation  should  be  tried;  and  if 
this  fails,  a  small  blister  may  be  applied  below  the  angle  of  the  jaw  on  either  side. 
For  edema  of  the  larynx  scarification  and  the  inhalation  of  steam  are  useful 
measures.  Then,  should  suffocation  become  imminent,  tracheotomy  should 
be  performed  without  delay.  Operation  "gives  a  mortality  of  only  55.5  per 
cent."  (Keen). 

Bed-sores. — ^The  preventive  measures  have  already  been  considered.  The 
smallest  bed-sore  demands  active  treatment.  It  is  to  be  kept  clean  and  dusted 
with  a  powder  composed  of  equal  parts  of  boric  acid,  calomel,  and  bismuth; 
if  sluggish,  with  a  powder  of  aristol  and  iodoform. 

Thrombosis  of  the  femoral  vein  is  best  treated  by  elevating  the -part  and  keep- 
ing it  at  perfect  rest.  An  ointment  composed  of  equal  parts  of  unguentum 
ichthyol  (12  per  cent.),  lanolin,  and  unguentum  belladonna  may  be  applied 
along  the  course  of  the  affected  vessel  thrice  daily. 

(9)  Management  of  Convalescence. — Some  of  the  points  connected  with 
this  subject  have  already  been  discussed  {diet,  time  for* getting  up,  etc.).     I  may 
add  that  should  a  recrudescence  occur  the  patient  should  be  kept  at  rest  in 
the  recumbent  posture  and  a  return  made  to  the  previous  food.    Often 
a  laxative  serves  a  good  purpose,  particularly  if  an  indiscretion  in  diet  has 
been  committed.    The  ulcers  may  not  be  healed,  though  the  temperature  may 
have  been 'normal  for  a  week  or  ten  days;  hence  the  patient  should  not  be  al- 
lowed to  stir  about  for  a  period  of  two  weeks  after  the  temperature  has  become 
normal.     At  first  his  movements  should  be  slow;  he  may  soon,  however,  be 
allowed  to  exercise  gently  in  the  open  air  during  seasons  of  favorable  weather. 
Mental  excitement  is  to  be  avoided.    Occasionally  during  convalescence  the 
diarrhea  persists,  being  due  to  colonic  ulceration,  and  is  best  treated  by  restrict- 
ing the  diet  to  milk  and  other  fluid  forms  of  food.    The  patient  must  be  con- 
fined to  bed.    Medicinal  treatment  by  the  oxid  of  zinc  internally  and  the  use  of 
astringent  and  antiseptic  rectal  injections,  as  before  indicated,  usually  proves 
successful.     Constipation  is  best  relieved  by  simple  eneraata.     Most  patients 
require  tonics.    We  should  begin  with  a  vegetable  salt  of  iron  in  combination 
with  a  simple  bitter  {e.  g.,  infusion  of  gentian),  and  later  an  inorganic  salt  of 
iron,  with  quinin  and  strychinn,  may  be  used.    Relapses  are  to  be  treated  as 
primary  attacks. 

Paratyphoid  Fevers 

This  term  is  applied  to  a  group  of  affections  that  closely  simulate  typhoid 
fever  clinically,  but  are  due  to  different  microbic  causes. 

Pathology. — ^The  anatomic  changes  are  simply  those  of  septicemia 
with  splenic  swelling  and  occasionally  non-specific  ulcers  in  the  intestines. 
H.  G.  Welb  and  L.  O.  Scott  have  summarized  the  pathologic  findings  of  5 
cases  of  i>aratyphoid  and  concluded  that  its  pathology  is  different  from  that 
of  ordinary  typhoid.  There  are  slight,  if  any,  changes  in  Peyer's  patches  or 
the  solitary  follicles.  The  mesenteric  glands  show  alterations,  and  focal 
necroses  have  been  noted  in  the  liver. 
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Colon  Bacillus  Infections 

The  group  of  colon  bacilli,  as  previously  mentioned,  is  closely  related  to 
those  intermediary  between  themselves  and  the  typhoid  bacillus,  of  which 
the  parathyphoid  bacillus  is  the  type.  Our  knowledge  of  the  pathologic  lesions 
excited  by  the  Bacillus  coli  is  quite  imperfect,  but  a  division  into  (1)  local  and 
(2)  general  infections  is  recognized. 

(1)  Local  Infections. — (a)  Peritonitis. — ^Following  perforation  of  the  in- 
testines, but  also  in  cases  in  which  this  has  not  occurred,  peritonitis  may  be 
excited  by  the  Bacillus  coli.  Although  in  most  cases  a  general  peritonitis, 
it  may  be  local  &s  well. 

(6)  Cholecystitis  and  Cholangitis, — Both  catarrhal  and  suppurative  types. 
The  usual  symptoms  attend  these  lesions  (local  tenderness,  leukocytosis,  etc.). 
Hepatic  duct  infection  with  jaundice,  tenderness,  leukocytosis,  and  persistent 
fever  may  be  caused  by  the  Bacillus  coli. 

(c)  Infection  of  the  Urinary  Tract  (Common). — Pyelitis,  commonly  second- 
ary to  other  infections  (typhoid,  pregnancy  or  puerperium,  etc.),  is  not  infre- 
quent. The  method  of  infection  is  chiefly  through  the  lymphatics,  which 
explains  its  more  frequent  occurrence  in  the  right  than  the  left  kidney,  since 
there  is  a  lymphatic  connection  between  the  former  and  the  cecum  and  ascend- 
ing colon.     Cystitis  may  be  associated. 

id)  Such  intestinal  affections  as  appendicitis,  duodenal  ulcer,  dysentery, 
and  diarrhea  are  probably  due  to  Bacillus  coli,  in  some  instances  at  least. 

{e)  Acute  meningitis,  endocarditis,  and  suppurative  foci  may  rarely  be 
Bacillus  coli  infections. 

(2)  General  Infections. — ^These  may  be  either  acute  or  chronic  in  type. 
The  acute  form  may  bear  a  close  likeness  to  typhoid  fever.  The  acute  general 
infection  may  be  followed  by  local  abscesses  {e,  g.,  renal).  General  infection 
with  the  colon  bacillus  may  develop  near  the  close  of  some  chronic  complaints. 
On  the  other  hand,  Adami  suggests  that  many  chronic  diseases  are  produced  by 
ii  mild,  continuous  infection  with  the  Bacillus  coli — e.  p.,  anemia,  hepatic  cir- 
rhosis. 

Diagnosis. — The  symptoms,  however  well  marked,  have  little  evidential 
value,  an  assured  diagnosis  demanding  cultural  isolation  of  the  Bacillus  coli 
in  all  cases  or  positive  agglutination  tests. 

The  treatment  is  that  of  other  general  infections.  The  removal  of  local 
foci  may  be  called  for,  if  accessible.  In  involvement  of  the  urinary  tract  the 
use  of  urinary  antiseptics  (e.  g.y  hexamethylenamin),  large  amounts  of  water, 
and  suitable  local  measures  are  recommended.  The  vaccine  treatment  may 
also  be  carried  out  in  cases  early  recognized. 


TYPHUS  FEVER 

{Ship-fever J  Camp-fever^  JaU-fever,  etc.) 

Definition. — An  acute  contagious  disease  caused  by  the  Bacillus  tv^phi- 
exanthematici.  It  is  characterized  frequently  by  an  abrupt  invasion,  and  is 
marked  by  rigor,  high  fever,  early  nervous  symptoms  of  great  prominence, 
a  maculopetechial  eruption  appearing  between  the  third  and  fifth  days,  and 
a  termination  by  crisis. 

Historic  Note. — In  1759  the  name  typhus  was  proposed  by  Sauvages. 
In  presanitary  times  it  prevailed  in  epidemic  and  endemic  forms,  particularly 
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crowding.  It  prevails  in  jails  and  camps.  Other  factors  are  of  little  impor- 
tance, because  if  an  individual  is  present  where  body  lice  abound  and  he  is 
bitten  by  an  infected  louse  in  all  probability  he  will  get  the  disease,  no  matter 
what  his  age,  station  in  life,  sex,  or  other  similar  conditions  may  be. 

Epidemics  occur  oftenest  in  winter,  owing  to  the  closer  and  more  confined 
life  and  association  of  the  poorer  classes.  Extreme  heat  is  detrimental  to  the 
life  of  the  louse,  and  therefore  epidemics  are  rare  in  sunMner.  Tj-phus  almost 
in\'ariably  prevails  in  an  epidemic  form. 

Clinical  History. — Licubation. — ^This  lasts  from  seven  to  eight  days. 
There  may  be  prodromal  symptoms,  such  as  anorexia,  general  malaise,  etc., 
but  in  most  instances  invasion  is  sudden. 

Pre-emptiYe  Stage. — ^The  early  symptoms  are  either  a  series  of  chills  or  one 
severe  rigor,  accompanied  by  vertigo,  tinnitus,  headache,  muscular  pains, 
profound  prostration,  and  fever.  The  temperature  quickly  ascends  to  a  high 
level,  reaching  104°  or  105°  F.  (40°  or  40.5°  C.)  as  early  as  the  second  or  thurd 
day.  The  fever  is  continuous  in  type,  and  in  severe  cases  a  serious  systemic 
condition  may  often  be  developed.  The  ptUse  is  accelerated  proportionately 
to  the  temperature  and  is  of  good  volume.  Bronchitis  may  be  present,  the 
appetite  is  lost,  and  the  thirst  is  excessive,  while  a  thick,  yellowish-white 
coating  covers  the  tongue.  Vomiting  occursy^and  may  be  a  prominent  symptom. 
The  urine  is  often  scanty,  its  specific  gravity  is  increased,  and  it  may  contain 
a  trace  of  albumin.  The  diazo-reaction  may  be  obtained;  it  usually  disap- 
pears shortly  before  the  crisis.  The  cheeks  are  flushed  and  the  eyes  are  in- 
jected. 

}fenou8  symptoms  appear  early — often  at  the  very  onset — and  are  quite 
pronounced.  At  first  there  may  be  either  mild  or  active  delirium,  but  soon 
tliere  is  stupor  or  even  coma,  and  the  face  takes  on  a  dull,  stupid,  besotted  ap- 
pearance.   The  spleen  is  generally  enlarged. 

Enq»tE?e  Stage. — Between  the  third  and  fifth  days  of  the  invasion  the 
characteristic  eruption  appears  withovi  an  accompanying  decline  in  the  tempera- 
^f'  The  rash  comes  out  first  upon  the  trunk  (chest  and  abdomen),  extending 
thence  over  the  rest  of  the  body,  but,  strangely  enough,  often  sparing  the  face. 
The  crimson-red  maculae  are  changed  in  two  or  three  days  to  a  darker  hue 
(petechiae),  and  when  coalescence  occurs  we  have  the  spotted  effect  that  has 
^^aused  the  name  of  spotted  fever  to  be  given  to  it.  This  name  is  also  given  to 
cerebrospinal  meningitis,  in  which  the  eruption  does  not  appear  at  any  given 
™e;  Not  all  of  the  maculae  are  converted,  but  some  may  remain  as  rose-spots, 
Particularly  in  mild  forms  of  typhus,  and  these  disappear  when  pressed  upon, 
^hile  the  petechise  do  not.  TTie  skin  surface  between  the  spots  is  sometimes 
™^ly  hyperemic,  and  the  eruption  is  usually  rather  abundant,  though  in 
^ol-authenticated  cases  it  has  bc«n  scanty  or  even  wholly  missing.  The  skin 
^y  also  present  darker  and  lighter  blotches,  producing  a  mottled  appearance. 
^  the  stage  of  eruption  the  symptoms  become  aggravated  in  tjT)ical  and 
severe  cases.  The  temperature  continues  high,  often  reaching  106°  F.  (41.1° 
^•)  or  even  higher,  with  slight  nocturnal  remissions.  The  pulse  becomes 
^^  rapid  (120  to  140  or  more),  feeble,  sometimes  dichrotic  and  irregular,  and 
J^  respirations  increase  markedly  in  frequency.  At  this  time  severe  bronchitis, 
J^^  to  bronchopneumonia,  is  apt  to  develop.  The  tongue  is  brown,  fissured, 
''^'nulous,  and  occasionally  black.  Sordes  form  on  the  teeth  and  lips.  The 
^''^is  scanty,  high-colored,  and  often  albimiinous. 

The  nerrons  disturbance  is  intense,  and  may  take  the  form  of  typhomania, 
****^g  to  complete  coma  or  maniacal  delirium.  The  patient  often  lies  with 
<yc8  open,  staring  into  space,  yet  unconscious  (coma-^gil).  The  motor  nerves 
«iow  derangement  (tremors,  subsultus  tendinimi).    The  decubitus  is  dorsal; 
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the  flushed  cheeks  become  dusky,  the  face  expressionless,  and  the  pupils  often 
contracted.  The  prostration  reaches  an  extreme  degree,  and  absolute  exhaus- 
tion often  terminates  life.  Lumbar  puncture  shows  the  fluid  under  consider- 
able tension;  the  fluid  is  clear  as  a  rule,  but  according  to  Danielopolu  xantho- 
chromia is  frequently  met  with — in  58  of  the  218  cases  in  which  he  examined 
the  spinal  fluid — and  there  is  also  a  high  leukocyte  count  (lymphocytosis). 
Meningeal  reaction  did  not  occur  without  serious  nervous  disturbance. 

As  a  rule,  in  favorable  cases  the  end  of  the  febrile  period  comes  by  crisis 
between  the  fourteenth  and  seventeenth  days  of  the  disease.  Immediately 
preceding  the  crisis  there  is  generally  a  sudden  rise  of  the  temperature  {pertur- 
batio  critica).  The  occurrence  of  the  crisis  is  marked  by  rapid  improvement  in 
the  symptoms. 

Leading  Symptoms  and  Complications. — Course  of  the  Fever. — ^Although 
the  temperature  rises  rapidly  on  the  first  day  of  the  illness,  the  highest  grade 
is  usually  reached  as  late  as  the  fifth  or  sixth  day.  Hyperpyrexia  usually 
heralds  a  fatal  termination,  the  temperature  mounting  to  108°,  109°  F.  (42.7°, 
00.0°  C),  or  higher,  though  in  light  cases  the  acme  may  not  exceed  103°  F. 
(39.4°  C).  The  temperature  pursues  the  continued  type  and  ends  by  crisis. 
Occasionally  the  fever  declines  by  rapid  lysis.  About  the  beginning  of  the 
second  week  the  patient  emits  a  disagreeable  odor  that  is  regarded  as  character- 
istic by  some  writers. 

The  longs  frequently  present  complications  (vide  Pathology),  among 
which  are  bronchitis,  bronchopneumonia,  and  hypostatic  congestion.  Broncho- 
pneumonia is  dangerous,  its  development  often  preceding  a  fatal  termination, 
and  it  may  lead  to  pulmonary  gangrene  and  empyema.  Serofibrinous  pleurisy 
and  lobar  pneumonia  also  occiu*  as  complications,  and  to  recognize  the  latter 
the  physical  signs  must  be  appreciated,  the  rational  symptoms  being  in  abey- 
ance. 

The  heart  in  typhus  continues  to  grow  progressively  weaker  until,  in  many 
cases,  a  fatal  issue  is  reached.  This  is  manifested  by  the  change  in  the  character 
of  the  sounds.  A  systolic  murmur  (probably  of  hemic  origin)  may  be  audible 
at  the  apex.  Myocardial  insufficiency  occurs  in  about  30  per  cent,  of  all  cases 
and  varies  with  the  severity  of  the  disease.  A  bradycardia  is  common  after 
the  febrile  period  in  patients  who  do  not  have  signs  of  weakened  myocardium. 
The  blood-pressure  is  low,  as  a  rule,  and  persists  so  for  a  long  time  after  con- 
valesence,  particularly  in  those  who  have  recovered  from  a  severe  attack. 

The  blood  shows  a  leukocytosis  which  is  greater  and  more  pronounced 
the  more  severe  the  case.  There  is  an  absolute  increase  in  all  cells  except 
eosinophils,  which  disappear  during  the  febrile  period,  but  with  a  relatively 
greater  increase  in  the  percentage  of  mononuclears  than  in  the  polymorpho- 
nuclears. 

The  nenroos  phenomena  have  been  sufliciently  detailed.  Meningitis  has 
been  met  with,  but  is  rare  as  a  complication.  Arnold^  noted  optic  neuritis 
in  8  out  of  14  cases.  Hemorrhagic  nephritis  rarely  supervenes.  During  the 
febrile  period  the  uric  acid  and  urea  increase  in  quantity,  while  the  chlorids 
decrease. 

The  digestive  tract  rarely  presents  distressing  sj-mptoms  and  complications. 
Hematemesis  is  most  common,  and  cancrum  oris  has  been  noted  occasionally. 
Cases  in  which  the  mouth  does  not  receive  proper  care  are  apt  to  develop 
parotitis,  which  often  passes  on  to  suppuration,  and  septic  processes,  causing 
abscesses  in  different  parts  of  the  body  (joints,  subcutaneous  tissue),  may  arise 
as  complicating  events. 

Among  the  sequelfls,  neuritis,  followed  by  parahjsis,  deserves  first  place,  and 
gangrene  of  the  extremities  (toes,  fingers)  has  been  observed. 

»  TTien.  klin.  Wchnschr.,  August  17,  1911. 
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Qinical  Types. — Rocky  Mountain  spotted  fever  is  nowadays  generally  con- 
sidered to  be  a  type  of  typhus  fever.  Wolbach^  states  that  the  specific  lesions 
of  this  disease  are  practically  restricted  to  the  blood-vessels  of  the  skin  and 
^nitalia,  and  that  they  are  caused  by  the  minute  parasite  he  previously  has 
described.  An  extremely  extensive  study  of  this  disorder  has  been  made.^ 
He  considers  the  causative  organism  to  be  a  parasite  which  he  has  named  the 
Dennacentroxenus  rickettsi.  This  disease  is  transmitted  by  the  wood  tick, 
and  most  of  the  epidemics  have  been  characterized  by  their  mortality  rate. 
For  example,  in  the  Bitter  Root  Valley,  according  to  Anderson,  84  of  121 
cases  were  fatal.  The  general  clinical  course  of  the  disease,  as  well  as  the 
symptoms,  is  essentially  identical  with  the  severe  forms  of  typhus.  The 
treatment  is  the  same. 

The  general  course  and  duration  of  typhus  are  variable.  There  is  a  mild 
tj-pe,  the  so-called  Brill's  disease  {vide  supra),  which  is  characterised  by  sudden 
onset,  with  chill  and  severe  headache,  a  rapid  rise  in  temperature  which  may 
persist  around  103°  to  104°  F.  for  ten  to  foiuleen  days,  to  fall  by  rapid  lysis; 
the  appearance  of  an  eruption  on  the  fifth  or  sixth  day,  somewhat  suggestive 
of  the  rose-spots  of  typhoid,  but  which  is  more  general  and  more  wide-spread 
than  the  eruption  of  typhoid,  does  not  appear  in  crops  nor  disappear  on  pres- 
sure, and  is  maculopapular  in  character.  There  is  also  a  slight  leukocytosis 
and  a  negative  Widal  and  blood-culture.  In  this  type  the  development  of 
seroius  sjmptoms  or  grave  complications  is  the  exception.  The  Manchurian 
typhis  of  the  far  East  runs  a  course  similar  to  that  of  Brill's  disease.  Mexican 
typhus,  tabardiUo,  on  the  contrary,  is  usually  a  severe,  virulent  type  of  typhus. 
A  mdi^ni  type,  however,  also  occurs  (typhus  siderans),  and  this  often  proves 
fatal  before  the  time  for  the  appearance  of  the  rash.  In  Japan  a  dLsease  known 
as  tndtugamushi  disease,  conveyed  by  the  bite  of  a  parasitic  insect  whose  host 
IS  the  field  mouse,  has  marked  similarity  to  typhus  fever.  Clinically  the  dis- 
order resembles  closely  typhus  fever,  but  immunologic  studies  throw  consider- 
able doubt  as  to  the  trutfi  of  the  generally  accepted  idea  that  the  two  diseases 
afe  identical. 

Some  epidemics  are  characterized  by  the  relative  frequency  of  light  forms, 
and  others  by  the  severer  types  of  the  disease. 

.  Diagnosis. — On  the  known  presence  of  an  epidemic,  the  special  causa- 
^ve  factors  (unhygienic  surroundings,  exposure  to  the  louse)  and  the  course 
'"^d  characteristic  symptoms,  the  diagnosis  of  typhus  fever  can  be  made.  Of 
sp^l  value  is  the  eruption — its  time  of  appearance  (third  to  fifth  day),  mode 
of  distribution,  and  petechial  character.  The  recognition  of  lighter  types,  on 
^  one  hand,  and  malignant,  on  the  other,  is  not  possible  from  the  symptoms 
*Jone,  but  here  a  knowledge  of  the  existence  of  an  epidemic  in  the  vicinity  is 
pften  helpful.  Craig  and  Fairley*  claim  that  the  agglutination  test  is  an 
"^valuable  aid  in  the  diagnosis  of  typhus. 

Differential  Diagnosis. — Cerebrospinal  meningitis  may  be  distinguished 
^y  a  more  intense  headache,  by  retraction  of  the  head,  hyperesthesia,  intoler- 
ance of  sounds,  photophobia,  palsies  of  the  eye-muscles  (strabismus),  a  tend- 
ency to  convulsions,  and  by  both  the  absence  of  the  typhus  eruption  and  the 
e^ressionless  countenance.    Quincke's  lumbar  puncture  may  be  practised. 

Uremia  is  excluded  by  the  previous  history,  the  vomiting,  headache, 
^nvulsions,  coma,  and  by  the  absence  of  the  high  temperature  and  petechial 
eruption  of  tj'phus.  Characteristic  urinary  phenomena  are  associated  in 
*n^nua,  and  rarely  acute  hemorrhagic  nephritis, 

*  Jour.  Med,  Research^  1918,  xxxvii,  499. 

« Ibid,  1919,  xli. 

»  The  Lancet,  London,  September  21,  1918,  p.  385. 
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The  eruption  of  malignant  measles  may  bear  a  close  resemblance  to  that  of 
typhus;  the  rash  in  tjT)hus,  however,  appears  first  upon  the  trunk;  that  of 
measles,  upon  the  face.  Koplik's  spots  do  not  appear  in  t>T)hus.  Points 
connected  with  the  epidemicity  of  measles,  as  the  occurrence  of  mild  and 
t^^pical  cases,  must  be  taken  into  account.  Typhoid  fever  is  readily  difiPer- 
entiated  from  typhus  (vide  p.  43) . 

Relapses  are  among  the  rarest  of  clinical  events,  and  one  attack,  as  a  rule, 
bestows  immunity  for  life.  This  immunity  commences  a  few  days  after  the 
disappearance  of  the  fever,  according  to  Nicolle. 

Prognosis. — ^To  arrive  at  a  correct  prognosis  it  is  necessary  to  consider 
(1)  the  degree  of  severity  of  the  particular  type  from  which  the  patient  is  suf- 
fering, (2)  the  number  and  character  of  the  complicating  conditions  present, 
and  (3)  circumstances  connected  with  the  indiiadual,  among  which  his  food- 
supply  and  sanitary  surroundings  are  to  be  recollected.  Improved  sanita- 
tion has  reduced  both  the  incidence  and  mortality  rate,  which  is  now  between 
10  and  20  per  cent. 

Treatment. — ^This  embraces,  in  the  main,  the  same  principles  that  were 
found  to  govern  the  treatment  of  typhoid  fever. 

Prophylaxis. — ^The  disease  is  transmitted  by  the  body-louse.  Measures 
to  prevent  the  disease  therefore  depend  upon  prevention  of  infected  lice  reach- 
ing the  individual.  In  the  Balkans,  during  the  Great  War,  the  clothing  of 
lice-covered  soldiers,  upon  their  return  to  the  bases,  was  burnt  or  boiled  and 
the  body  thoroughly  washed  with  petroleum,  the  most  efficient  insecticide  for 
the  destruction  of  these  small  animals.  WTien  lice  were  encountered  in  the 
field,  powdered  naphthalin  was  given  to  the  soldiers  to  powder  on  the  body. 
The  men  sick  with  typhus  were  isolated,  their  bodies  anointed  with  a  petro- 
Jeum  ointment  or  a  5  per  cent,  naphthalin  ointment,  and  other  measures  taken 
to  prevent  lice  biting  the  infected  individual  and  carrying  the  disease  to  healthy 
persons.  Delousing  plants  were  in  full  operation  at  all  Allied  and  German  bases 
during  the  war.  Soldiers  returning  to  America  were  not  only  carefully  examined 
for  body  lice  before  returning  and  on  returning  to  this  country,  but,  as  an 
additional  precaution,  were  "deloused"  on  both  sides  of  the  sea  before  being 
allowed  to  mingle  with  the  civil  population.  Particular  attention  was  paid 
to  the  clothing,  as  it  is  in  the  clothing  that  the  lice  live  and  breed. 

The  generiJ  management,  including  the  use  of  stimulants,  in  this  disease 
does  not  differ  from  that  advised  in  typhoid  fever.  Fresh  water  should  be 
given  freely  at  regular  intervals.  Hydrotherapy  constitutes  the  best  means 
at  our  command  for  controlling  the  temperature  and  the  nervous  symptoms. 
Danielopolu  had  splendid  results  with  morning  and  evening  intravenous  in- 
jections of  500  c.c.  of  65  per  cent,  salt  solution.  The  injections  should  be 
continued  until  the  sjTnptoms  are  markedly  relieved.  In  addition,  the  use 
of  antiseptic  agents  and  tonic  measures  are  to  be  recommended.  The  fact 
that  tj'phus  is  a  self-limiting  affection  gives  those  measures  that  are  intended 
to  combat  exhaustion,  and  especially  heart  weakness,  first  rank  in  the  treat- 
ment of  this  affection.  Str>xhnin  (gr.  -^ — 0.0015)  and  camphor  in  sterilized 
oil  (gr.  ij — 0.13);  one  or  both  may  be  given  h^'podermically  every  third  hour 
if  there  be  failure  of  the  circulation.  A  vaccine  prepared  from  Plotz's  organism 
is  now  on  trial;  if  seems  to  exert  a  tendency  to  abort  the  disease,  but  apparently 
has  only  slight  therapeutic  value.  Nicolle  and  Blaizot  found  that  under  sero- 
theraphy  defervescence  occurred  from  the  sixth  to  the  twelfth  day  in  a  number, 
and  the  average  for  all  was  11.61  days.  The  dosage  ranged  from  10  to  20  c.c. 
a  day  by  subcutaneous  injections.  The  \*irus,  heated  to  50°  C,  cannot  cause 
the  disease,  nor  can  it  confer  immunity,  rendering  improbable  the  possibility 
of  successful  vaccination. 
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DYSENTERY 

Definition. — ^An  infectious  inflammatory  disease  of  the  large  intestine, 
characterized  anatomically  by  ulceration  of  the  intestinal  mucosa,  and  clinically 
by  frequent  mucous  and  bloody  discharges,  tenesmus,  fever,  and  prostration 
becoming  profound.  It  is  a  truly  epidemic  disease,  yet  it  also  occurs  constantly 
in  endemic  form,  and  particularly  is  this  true  of  temperate  climates. 

Varieties. — Etiologically  considered,  two  varieties  are  recognized:  (1) 
bacillary  and  (2)  amebic.  Under  bacillary  dysentery  a  description  of  the 
sporadic  form  (catarrhal  dysentery)  will  be  given. 

Historic  Note. — ^Few  diseases  have  been  longer  known  than  dysentery, 
(rf  which  we  have  a  description  by  Hippocrates.  Galen  localized  the  chief 
seat  of  the  affection  in  the  colon,  and  in  1626  Sennertus  defined  its  sporadic 
character  and  some  of  its  leading  clinical  features.  To  Morgagni  belongs  the 
credit  of  having  made  the  first  postmortem  anatomic  study  of  the  disease. 
Further  and  more  accurate  pathologic  contributions  were  made  in  the  earlier 
part  of  the  present  century  by  Cruveilhier  and  Rokitansky,  and,  more  recently 
stiD,  the  whole  subject  of  the  morbid  anatomy  of  this  disease  has  been  care- 
fully mvestigated  by  Virchow,  whose  results  have  settled  most  of  the  questions 
connected  with  the  subject.  In  the  United  States  dysentery  has  prevailed 
epidemically  upward  of  a  century,  the  time  of  greatest  prevalence  in  different 
districts  ha\'ing  been  about  the  middle  part  of  the  present  century  (1847-55). 
Woodward  has  given  us  the  only  complete  record  of  the  various  outbreaks  in 
this  country,  and  an  account  of  the  ravages  of  dysentery  in  both  armies  during 
the  War  of  the  Rebellion  is  given  in  his  Report,  which  records  259,071  cases  of 
•cute  and  28,451  of  chronic  dysentery.  The  disease  is  far  less  frequent  than 
fonnerly,  owing  to  the  advance  made  in  recent  times  in  sanitary  science. 

Etiology. — A  few  general  considerations,  having  reference  to  the  causa- 
tion of  the  different  forms  in  common,  may  be  adduced  here. 

Among  predisposing  factors,  season  heads  the  list,  dysentery  being  most 
common  in  the  summer  and  autumn.  Climate  has  a  marked  effect,  and  high 
temperature  must  be  regarded  as  a  powerful  agency,  since  the  disease  is  much 
niore  prevalent  in  warm  than  in  cold  climates,  though  it  is  met  with  in  epi- 
demic form  as  far  north  as  Norway.  Unhygienic  conditions,  as  shown  by  the 
«^  epidemic  outbreaks  in  armies,  jails,  barracks,  institutions,  etc.,  pre- 
<^X)se  to  the  affection.  All  these  factors  are  probably  of  importance  due  to 
the  fact  that  flies,  the  great  carriers  of  the  organism,  are  bred  in  largest  numbers 
"J  the  summer  and  early  autumn;  hot  weather  is  the  ideal  breeding  season  for 
°*cs;  and  in  armies,  institutions,  and  such  places  there  is  always  a  large  amount 
of  excreta  to  be  disposed  of,  frequently  unhygienically,  upon  which  flies  may 
*^ght  and  carry  the  germs  away  with  them. 

Among  factors  connected  with  the  individual  are:  (a)  Catarrhal  conditions 
of  the  intestinal  tract,  particularly  if  this  be  caused  by  unripe  fruit  or  other 
unwholesome  forms  of  food;  (6)  Age:  Although  no  age  enjoys  immunity  against 
dysentery,  most  cases  are  met  with  in  adults  under  thirty-five  years.  Sex 
*°d  TQce  are  probably  without  appreciable  influence. 

(1)  Bacillary  Dysentery 

(Acute  Dysentery) 

Oiis  term  is  appropriately  applied  to  the  usual  acute  epidemic  form  of 
tne  disease.  I  shall  describe  here  two  clinical  tj^pes:  (a)  catarrhal  dysentery 
^^  W  diphtheritic.  It  is  not  proved  that  all  of  the  cases  of  bacillary  dysen- 
tf'y  are  due  to  a  common  micro-organism — the  Shiga  bacillus  {Bacillus  dysen- 
^^^h  On  the  contrary,  among  the  American  troops  fighting  in  the  Chateau- 
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There  will  usually  be  tenderness  over  the  line  of  the  colon,  but  there  is  an 
absence  of  tympanites. 

He  general  symptoms  are  well  marked  only  in  the  severer  types.  The 
patient  is  debilitated,  sometimes  even  collapsed,  as  shown  by  the  small,  fre- 
quent pulse,  cool  skin  surface,  the  rapid  wasting,  and  weak,  hoarse  voice. 
The  temperature  is  not  much  elevated,  though  it  may  touch  103°  or  104°  F. 
(39.4°  or  40°  C),  and  the  curve  is  an  irregularly  remittent  one. 

Diagnosis. — ^This  can  easily  be  made  upon  the  intestinal  features  and 
from  the  character  of  the  stools — ^frequent,  small,  slimy  (or  bloody)  discharges, 
accompanied  by  distressing  tenesmus. 

Differentiai  Diagnosis. — S3anptoms  simulating  dysentery  may  appear 
in  the  course  of  certain  rectal  dfections,  such  as  strangtdated  hemorrhoids, 
lypWw,  and  epithelioma.  In  these  conditions  there  is  a  different  history  and 
the  symptoms  of  proctitis  are  less  acute,  while  a  physical  examination  of  the 
rectum  will  settle  the  diagnosis  in  doubtful  cases. 

Prognosis. — ^The  duration  of  mild  cases  is  from  eight  to  ten  days,  and  in 
severe  types  from  three  to  four  weeks.  The  prognosis  varies  according  to  the 
type  of  the  affection;  but  commonly  this  is  not  aggravated  and  recovery  is  to 
be  expected.  Occasionally,  however,  the  disease  is  threatening  to  life.  Serious 
nervous  symptoms  (delirium  followed  by  coma)  may  develop  and  cause  a 
fatal  termination.  When  death  occurs  it  is  usually  due  to  exhaustion,  and  is 
seen  particularly  in  persons  previously  enfeebled  by  disease  or  in  the  very  young 
and  the  aged.  Complications  influencing  the  prognosis  are  exceptional. 
This  variety  probably  does  not  occiur  in  extensive  epidemics;  but  it  prevails  in 
tropical  and  subtropical  countries,  and  also  throughout  Europe  and  North 

Anierica.  

(6)  DIPHTHKRmC  DYSENTERY 

(Acute  Tropical  Dysentery) 

Definition. — An  intestinal  inflammation  (usually  colonic),  accompanied 
by  a  croupous,  or  true,  diphtheritic  exudation.  It  is  epidemic  in  Japan,  but 
prevails  wherever  large  numbers  of  persons  are  closely  associated,  as  in  armies, 
asylums  for  the  insane,  ships,  and  the  like. 

Pathology. — In  mild  grades  a  grayish-yellow,  croupous  exudate  appears 
upon  the  inflamed  mucosa,  with  a  necrosis  of  the  epithelial  layer  that  is  often 
Emited  to  the  top  surface  of  the  folds  of  the  colon.  In  other  instances  the 
diphtheritic  infiltration  involves  all  the  layers  of  the  bowel,  which  now  becomes 
greatly  enlarged,  its  mucous  membrane  being  converted  into  a  yellowish- 
brown,  thick,  elastic  mass,  sometimes  extending  along  the  entire  length  of  the 
large  intestine.  The  changes  may  be  confined  to  the  circumscribed  areas 
(flexures  of  the  colon  and  rectum),  and  thick  sloughs  may  be  cast  off,  leaving 
behind  ulcers  of  corresponding  size  and  depth.  The  morbid  changes  in  some 
cases  are  principally  ulcerative  in  character,  simulating  those  described  under 
Catarrhal  Dysentery'  {vide  p.  66).  Indeed,  the  pathologic  unity  of  the  various 
forms  of  bacillary  dysentery  would  appear  to  be  almost  established. 

Bacteriology. — The  distinctive  pathogenic  agent  is  the  Bacillus  dysenteriw 
discovered  by  Shiga  during  his  investigations  into  Japanese  dysentery.  Flex- 
ner  found  the  same  organism.  Duval,  Harris,  and  Flexner  have  described 
different  strains  of  the  Bacillus  dysenteriee,  showing  that  decisive  criteria  of 
difference  are  observable,  which  separate  this  organism  from  the  Bacillus 
typhosus.  The  Bacillus  dysenteriae  is  not  normally  found  in  the  intestines. 
The  Shiga  bacillus,  however,  "is  inactive  to  blood-serum  from  typhoid  cases, 
but  reacts  with  serum  from  dysenteric  cases  to  which  Bacillus  typhosus  does 
not  respond"  (Flexner).  It  may  be  that  a  number  of  bacilli  which  closely 
resemble  one  another,  yet  different,  are  capable  of  causing  epidemics  of  true 
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Secondary  Diphtheritic  Dysentery 

Here  the  lesions  are  similar  in  kind,  but  less  intense,  as  a  rule,  than  those 
of  the  primary  form.  This  variety  is  met  with  as  a  terminal  condition  in  not 
a  few  acute  and  chronic  diseases;  it  often  occurs  in  pneumonia  (Bristowe), 
and  less  commonly  in  typhoid  fever.  Among  chronic  affections,  upon  which 
this  condition  may  become  engrafted,  are  nephritis,  organic  disease  of  the  heart, 
and  pulmonary  tuberculosis. 

No  characteristic  symptoms  attend  upon  its  invasion.  There  may  be  slight 
diarrhea — two  or  four  Uquid  stools  daily — but  it  is  not  often  accompanied  by 
tonnina  and  tenesmus,  and  the  discharges  rarely  contain  any  noticeable  amoimt 
of  blood,  mucus,  or  shreds  of  pseudomembrane.  Secondary  diphtheritic  dysen- 
tery often  induces  fatal  asthenia. 

Sequelae  of  Bacillary  Dysentery. — In  all  forms  a  relapse  is  Hkely 
to  occur,  each  attack  increasing  the  liability  of  the  patient  to  subsequent  ones. 
Moreover,  in  persons  who  have  recovered  from  acute  dysentery  we  often 
observe  a  disordered  digestion  and  irritability  of  the  bowels.  Rarely,  chronic 
nephritis  follows  dysentery.  The  most  interesting  sequel,  however,  is  paralysis, 
which  occurs  mainly  in  the  form  of  paraplegia  (S.  Weir  Mitchell).  Stricture 
of  the  bowel  is  rare. 

Treatment. — Prophylaxis. — ^This   embraces   isolation   and   a   thorough 
disinfection  of  the  discharges,  which  contain  the  specific  germ  of  the  disease, 
as  soon  as  passed.     It  is  known  that  a  mild  adult  case  may  readily  infect  a 
baby,  sometimes  with  rapidly  fatal  results.     Hospitals  should  not  admit 
bacQlary  dysentery  unless  they  have  the  facilities  for  isolating  these  patients, 
and  among  precautions  fly  exclusion  is  important  (Smillie).     The  drinking- 
water  during  the  epidemic  prevalence  of  dysentery  should  be  thoroughly  boiled, 
and  healthy  persons  should  avoid  cathartics,  the  use  of  improper  food,  or  such 
as  stimulates  intestinal  peristalsis,  while  an  unhygienic  environment  (over- 
crowding, etc.)  is  to  be  corrected  as  far  as  possible.     Shiga  recommends  that 
the  dead  bacillus  emulsion  (heated  at  60°  C.  for  thirty  minutes)  and  a  specific 
immune  serum  be  injected  simultaneously.     One  injection  produces  active 
immunity,  and  the  author  tested  the  method  on  about  10,000  men  in  the  dis- 
trict of  Japan  "where  epidemic  dysentery  prevails  most  seriously,  and  was 
able  to  diminish  the  mortality  in  the  district  from  20  to  30  per  cent,  to  about 
lero."     Morse  and  Tryon^  state  that  prophylactic  inoculation  will  not  sup- 
press the  disease  among  feeble  patients,  although  it  may  have  some  influence 
b  mitigating  its  severity.     Among  strong  persons,  however,  it  appears    to  be 
of  more  value  in  reducing  the  number  of  cases  and  the  severity  of  the  disease. 
Vaccine  treatment  during  the  disease  has  given  good  results.     Nolf^  has  had 
splendid  results  from  vaccinotherapy.     He  uses  an  autogenous  vaccine,  if  it 
is  possible  to  isolate  a  dysentery  germ  from  the  intestine.     Otherwise  a  stock 
culture  of  B.  dysenteriae   (Flexner  strain)  is  used.     He  prefers  to  give  the 
vaccine  intravenously  at  four-day  intervals,  in  doses  commencing  with  10,000, 
30,000,  50,000  and  100,000,  and  then  doubling  the  dose  for  each  succeeding 
injection.     All  sufferers  from  dysentery  must  be  kept  in  bed,  and  should 
occupy  a  well-aired  apartment. 

The  diet  should  consist  of  milk,  whey,  and  light  animal  broths  during  the 
perkxl  of  active  intestinal  symptoms.  The  blandest  articles  only  are  either 
acceptable  to  the  stomach  or  allowable  in  the  diphtheritic  variety,  as  egg-white 
and  zoolak,  in  small  portions.  During  convalescence  a  return  to  the  usual 
dietary  is  gradually  to  be  made.     All  food  should  be  given  lukewarm. 

*  Jour.  Amer.  Med.  Assoc,  September  15,  1917,  p.  940. 
«/Wd.,  1919,  Ixxiii,  p.  1177. 
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Stimulants. — ^With  the  development  of  asthenia  and  cardiac  failure  stimu- 
lants must  be  employed  as  in  other  acute  infectious  diseases.  Diphtheritic 
dysentery  calls  from  the  very  outset  for  free  stimulation.  The  diffusible 
stimulants  (e.  g.,  champagne)  are  often  invaluable.  Strychnin  and  digitalis 
(hypodermically)  may  be  required. 

Medicinal  Treatment. — If  scybalous  masses  be  passing,  a  dose  of  castor 
oil  should  be  administered.  It  is  well  to  convert  dysentery  into  diarrhea. 
Measures  to  deplete  the  mucosa  of  the  intestine  and  at  the  same  time  inhibit 
undue  peristalsis  are  most  effective,  as  magnesium  sulphate.  Dram  doses 
may  be  given  every  hour  or  two  until  the  stoob  contain  fecal  matter  and  no 
more  blood  or  mucus.  In  the  later  stages  purgatives  are  attended  with 
baneful  effect. 

Ipecac  has  long  been  regarded  as  possessing  a  specific  effect  in  bacillary 
dysentery,  and  in  many  cases  it  does  reduce  the  number  of  bowel  movements, 
relieves  pain,  and  diminishes  the  amount  of  pus  and  blood  in  the  stool;  but  as 
ipecac  has  been  sho^n  to  have  only  an  amebicidic  effect,  destroying  amebas 
but  having  no  direct  effect  upon  bacteria,  it  cannot  certainly  have  a  specific 
effect.  The  drug  probably  only  cured  cases  of  the  amebic  type  improperly 
diagnosed  as  of  the  bacillary  type,  and  hence  achieved  an  undeserved  reputation. 
In  spite  of  this,  however,  Weil  treated  numerous  cases  during  the  World  War 
with  a  diet  of  vegetable  soup  and  subcutaneous  injections  of  emetin  hydro- 
chlorid,  obtaining  the  same  results  as  in  amebic  dysentery.  Other  remedies 
should  also  be  employed,  and  among  these  opium  is  particularly  beneficial 
in  combination  with  ipecacuanha  or  in  the  form  of  Dover's  pjowder,  which 
contains  both  agencies.  Three  chief  symptomatic  indications  are  met  by  the 
opium — ^pain,  restlessness,  and  undue  peristalsis — and  to  obtain  the  best 
effects  from  the  opiate  it  should  be  administered  in  the  form  of  morphin  hypo- 
dermically. In  cases  in  which  tenesmus  is  an  unusually  distressing  feature 
an  opium  suppository  (gr.  ij — 0.12)  or  laudanum  (iirxxx — ^2.0,  by  enema) 
exercises  a  beneficial  effect.  Bismuth  in  full  doses  is  useful  (3ss  to  j — ^2.0-4.0 
every  two  hours),  and  I  have  frequently  found  the  combined  use  of  Dover 
powder,  bismuth  subnitrate,  and  salol  of  signal  service.  Cunningham,  Stengel, 
and  others  have  reported  curative  effects  from  the  employment  of  sulphur; 
and  Richmann  prescribes  the  following  powder: 

Q.    Sulphuris  sublimat.,  3iv  (16.0); 

Pulv.  ipecac,  et  opii,  Sj    (4.0). 

M.  ft.  chart,  no.  xij. 
Sig.  One  every  fourth  hour. 

Antiseptic  substances  by  the  mouth  for  the  purpose  of  disinfecting  the 
intestinal  canal  and  favoring  the  healing  of  the  ulcerated  surfaces  after  the 
removal  of  the  necrotic  pseudomembrane,  such  as  beta-naphthol  (gr.  xx — 1.3 — 
in  the  twenty-four  hours  in  divided  doses),  salol,  and  silver  nitrate,  are  among 
the  remedies  of  choice.  The  naphthol  preparations  being  insoluble  should 
be  given  in  capsule  and  the  silver  nitrate  in  pill  form  one  hour  after  food. 
Iodoform  in  a  pill  or  capsule  in  doses  of  J  to  3  grains  (0.032-0.2)  has  been 
much  lauded.  Bose  and  Vedel  employed  in  4  cases  intravenous  injections  of 
sodium  chlorid,  7  :  1000  being  the  maximum  strength.  The  injections  should 
be  made  early,  and  repeated,  so  that  they  will  develop  sustained  general  re- 
action and  a  modification  of  the  general  condition  which  can  lead  to  recovery. 
Care  should  be  taken  as  to  the  quantity  used  and  the  rapidity  with  which  it  is 
injected  (^  to  3  ounces  each  minute  should  not  be  exceeded).  Kendall  advises 
dextrose  infusions  (25  per  cent.)  in  normal  saline  solution;  this  tends  to  restore 
the  normal  dextrose. 
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Antiseptic  irrigation  of  the  bowel  would  be,  if  properly  carried  out,  a  curative 

measure,  since  by  this  means  we  may  destroy  the  distinct  micro-organisms. 

Unfortunately,  the  bowel  is  frequently  so  irritable  as  to  seriously  interfere 

with  this  mode  of  medication.     Preliminary  to  their  use  we  may  also  employ 

cocain  in  the  fonn  of  a  suppository,  or  a  small  quantity  of  a  solution  of  cocain 

(4  per  cent.),  or  a  laudanum  enema  (itRxxx — 2.0,  in  starch-water),  after  which  a 

Urge  injection  may  be  tolerated  if  administered  slowly  and  the  flow  be  inter- 

rapted  at  intervals.    Among  the  best  agents  are  silver  nitrate  (gr.  ss  to  j — 

0.O32-O.O65— ad  8i— 30.0),  tannic  acid  (1  to  2  per  cent.),  salicylic  acid  (1  to  2 

per  cent.),  and  mercuric  chlorid  (1  :  6000).     I  have  for  a  number  of  years  been 

m  the  habit  of  employing  these  astringent  and  antiseptic  solutions  alternately, 

adnunistering  eacn  once  daily.*  Kuzmitzky,    MacDonald,  and  others  have 

obtained  good  results  with  rectal  injections  of  a  tepid  solution  of  potassium 

permanganate  (1  :  4000)  twice  daily.    The  temperature  of  the  water  should, 

at  first,  range  from  100*"  to  110°  F.  (37.7°-43.3*'  C),  and  subsequently  this  may 

be  reduced.    The  patient  during  the  administration  of  the  enemata  should 

assume  the  dorsal  position,  with  the  hips  well  elevated,  and  he  should  be  turned 

from  side  to  side  during  the  injections.    The  existence  of  great  irritability  of 

the  bowel  may  be  met  by  using  two  catheters  side  by  side,  one  of  them  serving 

as  an  outflow. 

Local  meanSf  in  the  form  of  hot  fomentations,  light  poultices,  and  turpen- 
tine stupes,  often  afford  much  comfort.  The  various  complications  must  be 
met  by  appropriate  treatment,  as  under  other  circumstances. 

Spedfic  Therapy. — Shiga  has  produced  a  reliable  dysenteric  serum 
which  is  usually  given  in  20  c.c.  doses.  In  moderately  severe  cases  the  in- 
jecti<m  may  be  repeated  in  six  to  ten  hours,  while  in  very  severe  cases  it  may 
be  given  twice  a  day  for  four  or  five  days.  Shiga's  serum  will  cure  cases  in- 
fected with  the  Shiga  bacillus,  but  has  little  effect  on  those  cases  infected  with 
the  Flexner,  Duval,  or  Harris  strain  of  the  organism.  To  obviate  the  difficulty 
of  requiring  agglutination  reactions  to  determine  the  type  of  bacilli  present  in 
a  given  case  Flexner  has  attempted,  with  but  fair  results,  to  produce  an  im- 
mune serum  which  would  be  effectual  in  any  case  no  matter  with  which  strain 
it  was  infected.  The  ideal  treatment  is  to  inject  a  serum,  if  obtainable,  derived 
from  the  specific  causative  organism  and  to  give  it  as  early  as  possible  in  the 
course  of  the  disease.  Lantin,^  using  the  specific  treatment  in  one  of  three 
ways,  intravenously,  intramuscularly,  and  by  rectum,  reports  most  excellent 
results  in  a  series  of  20  cases.  The  intravenous  route  for  the  administra- 
tion of  the  serum  is  probably  the  best.  When  given  in  this  manner,  10  c.c. 
are  administered  every  other  day.  The  agglutination  test  may  be  used  to 
determine  if  the  serum  will  have  any  specific  effect. 

Vaccine  therapy  has  been  attempted,  but  the  results  do  not  warrant  its  use. 

The  results  achieved  by  the  use  of  Shiga's  serum  in  cases  infected  with 
this  strain  of  the  Bacillus  dysenteriae  have  caused  a  reduction  of  one-half  in 
the  mortality  rate  as  compared  to  that  under  medicinal  treatment. 

Chronic  Dysentery 

TTiLs  form  of  the  disease  almost  always  succeeds  an  acute  attack.  A. 
Bassler  thinks  that  "chronic  dysentery  due  to  the  Bacillus  coli  coTnmunis'' 
seems  warranted. 

Pathology. — In  most  instances  the  large  intestine  is  still  the  seat  of  ulcera- 
tion. Some  of  the  ulcers  show  no  signs  of  healing;  in  others  this  process  is 
going  on;  while  in  still  others  it  is  completed  and  puckered  cicatrices  are 

1  PkUippine  Jour.  Sci.,  1918,  xiii,  261. 
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found  useful  is  zinc  oxid  (gr.  v  to  x — 0.3-0.6)  three  times  daily.     The  latter 
preparation  is  decidedly  palliative^  sometimes  even  curative. 

Intestinal  irrigation  is  to  be  tried,  and  various  disinfectants  and  astringent 
remedies  should  be  alternated  as  advocated  in  the  acute  form.  Among 
individual  remedies  the  silver  nitrate  (gr.  ss  to  ij — 0.03-0.13 — ^ad  5j — ^30.0) 
every  second  day  is  doubtless  the  best.  On  intervening  days  antiseptic 
remedies  may  be  used  in  solution,  such  as  mercuric  chlorid  (1  :  6000)  or  salicylic 
idd  (1  to  2  per  cent.);  and  of  other  useful  agents  I  may  mention  tannic  acid, 
alum,  acetate  of  lead,  and  creolin. 

Prior  to  the  use  of  any  of  the  above-mentioned  enemata  the  bowels  should 
be  well  flushed  with  *a  large  injection  of  tepid  water,  so  as  to  remove  the  fecal 
and  other  irritating  materials.  The  same  details  are  to  be  observed  in  carrying 
out  this  mode  of  treatment  as  in  the  acute  forms  of  dysentery.  Gallay  has 
idated  the  curative  effects  of  large  enemata  of  a  solution  of  crystallized  silver 
nitrate  in  distilled  water,  a  scruple  to  a  quart  (1.3  per  liter),  to  which  20  or 
30  drops  of  laudanum  have  been  added.  Amelioration  follows  the  third  or 
fourth  washing,  but  a  course  of  sixty  is  recommended  to  secure  permanent 
relief.  The  lower  part  of  the  rectmn  should  be  examined  with  the  speculum, 
and  appropriate  topical  applications  made  if  ulcers  in  this  situation  be  discov- 
ered. It  has  been  suggested  that  topical  therapy  can  be  facilitated  in  chronic 
cases  by  the  production  of  an  artificial  anus  in  the  left  iliac  region  or  an  appen- 
dicostomy.  This  latter  operation  has  been  frequently  used  in  recent  years 
in  long-standing  chronic  cases  often  with  brilliant  results.  The  artificial 
opening  should  not  be  closed  until  the  bacilli  have  been  absent  from  the  stools 
for  some  months,  as  there  b  a  tendency  for  the  disease  to  recur  if  closure  is 
effected  too  early. 

The  dietetic  treatment  in  chronic  dysentery  is  of  the  utmost  importance, 
and  light  forms  of  proteins  are  to  be  selected,  to  the  exclusion  of  vegetable 
substances.  Milk  is  excellent  when  it  can  be  taken.  It  is  well  to  examine 
the  stools,  and  if  on  microscopic  examination  curds  or  numerous  fat-globules 
appear,  the  amount  of  milk  should  be  reduced  or  skimmed  milk  substituted, 
^-white,  meat-broths  or  beef-juice,  whey,  and  even  light,  nutritious  solids 
may  be  allowed.  It  should  be  borne  in  mind,  however,  that  these  patients  are 
frequently  much  run  down  and  anemic.  In  such  case  a  liberal  mixed  diet 
will  often  aid  in  effecting  a  cure  after  an  unsuccessful  attempt  with  a  low 
protein  diet.  The  patient  should  wear  flannels  next  the  skin,  and,  while 
open-air  exercise  is  useful,  it  should  be  moderate.  During  inclement  weather 
the  patient  should  remain  indoors.  I  have  known  change  of  climate,  with 
proper  regulation  of  the  mode  of  living,  to  be  productive  of  rather  brilliant 
results.  Tonics  and  alcoholic  stimulants  are  sometimes  required  to  assist 
the  appetite,  digestion,  and  systemic  strength,  and  among  the  most  efficacious 
tonic  remedies  are  iron,  strychnin,  mineral  acids,  and  arsenic. 


CHOLERA  (EPIDEMIQ 

(Aaiaiic  Cholera;  Cholera  Algida^  etc.) 

Definition. — Cholera  is  an  acute,  infectious,  epidemic  disease  due  to 
the  spirillum  of  Koch  (Vibrio  choleras  Asiaticce);  and  its  characteristic  symp- 
toms are  copious  watery  dejections,  painful  cramps,  collapse,  and  suppression 
of  the  excretions.     In  some  localities  it  is  endemic. 

Historic  Note. — During  the  Middle  Ages  cholera  made  deplorable 
ravages,  chiefly  along  the  belts  of  the  Ganges,  and  has  probably  been  endemic 
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io  India  for  centuries.  Only  during  the  present  century,  howeva,  has  the  dis- 
ease been  videly  known  in  Europe  and  America,  and  when  it  has  appeared  it 
has  always  been  in  the  epidemic  form.  The  march  of  epidemics  has  been  from 
east  to  west,  along  the  lines  of  commerce  and  travel  by  land  or  sea,  sometimes 
spreading  over  the  entire  globe.  Space  forbids  an  account  of  the  [migreas  of 
the  various  cholera  outbreaks  in  Europe  and  America.  It  may  be  stated  that 
there  have  been  no  distinct  epidemic  visitations  in  America  since  1873.  In 
India,  Mecca,  Java,  China,  and  in  the  Phillippine  Islands  numerous  cases 
appeared  during  the  winter,  spring,  and  summer  of  1902. 

Pathology. — The  body  is  much  emaciated,  the  features  sharp  and 
drawn,  and  the  skin  of  the  dependent  parts  presents  a  mottled  appearance. 
A  postmortem  rise  of  temperature  often  occurs.  The  tissues  are  dry,  owing 
to  the  draining  of  the  liquids  of  the  body,  and  hence  putrefaction  is  delayed. 
Rigor  mortis  comes  on  directly  after  death,  is  persistent,  and  the  musdes 
often  contract  so  as  to  cause  the  body  to  assume  various  uncommon  po^ 
tions. 

The  Visceral  Lesions. — ^The  chief  of  these  are  confined  to  the  intestinal 
canal.  In  the  early  stage  the  serosa  of  the  small  bowel  is  congested,  presentiiig 
a  roseate  hue.  The  muscularis  b  relaxed.  The  mucosa  is  the  seat  of  catarrii, 
being  deeply  injected,  swollen,  at  times  edematous,  and  often  coated  in  the 
early  stage  with  more  or  less  tough  mucus.  Shortly  the  coils  of  intestine 
are  filled  with  an  almost  transparent  or  sUghtly  turbid  Uquid  ("rice-wat^'). 
The  solitary  follicles  and  Peyer's  patches  are  swollen,  and,  in  rare  instances, 
become  ulcerated.  If  the  patient  has  died  late  in  the  disease  (stage  of  reaction), 
patches  of  false  membrane  may  be  found  anywhere  along  the  intestinal  canal, 
although  chiefly  in  the  large  bowel;  atid  this  secondary  croupous-diphtheritic 
process  may  attack  other  mucous  surfaces  (bile-ducts,  vagina). 

The  stomach  shows  changes  similar  to  those  found  in  the  intestines.  The 
esophagus  also  exhibits  analogous  lesions. 

The  spleen  is  small,  as  a  rule,  though  if  death  occurs  late  it  may  show  some 
degree  of  enlargement  with  softening. 

The  liver  presents  marked  passive  hyperemia  and  cloudy  swelling,  with 
minute  spots  of  beginning  fatty  change.  Desquamation  of  the  epithelium  <rf 
the  cystic  mucosa  may  occur  and  block  the  bile-ducts. 

The  kidneys  show  important  lesions, 
being  enlarged  from  passive  congestion, 
especially  the  cortex,  and  the  capsule 
being  somewhat  adherent.  Microscop- 
ically, the  histologic  changes  are  those 
of  acute  nephritis  in  the  cases  in  which 
death  takes  place  in  the  advanced  stage. 
The  bladder  change*  differ  in  no  way 
from  those  of  other  mucous  membranes. 
Its  mucosa  is  congested,  ecchymotic, 
and  may  show  diphtheritic  deposit. 

The  Circulatoij  System. — The  peri- 
cardium is  dry,  the  parietal  layer  being 
covered  with  an  adhesive  secretion,  while 
the  visceral  layer  is  the  seat  of  ecchy- 
„.  „         .  .,       mosis.      The    heart   is  dry  and  anemic 

lUi    (from    tht   mouth);       •      •  .  m.    i  i.  .  ■  i    •  .  • 

[GfiDthw).  looking.     The  left  ventricle  13  contracted, 

while  the  right  is  often  distended  with 
blood  and  soft  clots.  Out»de  of  the  heart  the  veins,  including  the  cerebral 
sinuses,  contain  most  of  the  blood. 


CHOLERA  75 

Respiratory  Orfans. — ^When  death  occurs  before  the  stage  of  reaction  the 
hmgs  are  bloodless,  collapsed,  and  the  mouth  of  the  pulmonary  artery  may 
be  distended.  If  life  is  prolonged  until  the  third  stage,  the  lungs  may  show 
congestion  and  edema  or  pulmonary  infarction.  The  postmortem  may  now 
abo  exhibit  the  lesions  of  broncho-  or  lobar  pneumonia. 

The  brain  and  its  membranes  may  be  the  seat  of  hyperemia  except  when 
death  takes  place  at  a  late  period,  and  then  the  brain-substance  may  be  more 
or  less  bloodless  and  edematous. 

Etiology. — ^The  causes  are  (a)  specific  and  (b)  predisposing. 

(a)  The  SPECIFIC  cause  is  the  spirillum  of  Koch,  which  is  found  in  the 
intestinal  canal  of  persons  ill  of  cholera.  The  form  of  Koch's  organism  is 
that  of  a  slightly  curved  rod,  and  its  length  about  half  that  of  the  tubercle 
btciDus,  but  it  is  thicker  and  sometimes  has  the  form  of  the  letter  S  (Fig.  6). 
The  diolera  vibrio  is  motile,  its  motility  being  due  to  a  single  flagellum  attached 
to  one  end.  It  has  been  grown  successfully  on  media  of  various  sorts  (e.  g, 
nutrient  gelatin,  forming  colorless  colonies  and  liquefying  the  gelatin)  and 
equally  successfully  inoculated  upon  inferior  animals.  Shapsheff^  found  that 
Esdi's  agar  enables  one  to  detect  cholera  colonies  in  cases  in  which  alkaline 
agar  fails. 

Outside  the  body  they  preserve  their  vitality  in  river  or  well  water  or  upon 
the  surface  of  moist  linen  for  several  weeks.  C.  Frankel  studied  them  in  flow- 
ing water,  and  in  other  epidemic  outbreaks  they  have  been  found  in  the  water 
used  for  drinking  purposes. 

(6)  Predisposing  Causes. — (1)  Locally. — ^Near  to  the  sea-coast  cholera 
is  more  common  than  in  the  inland  districts  or  towns,  and  the  frequency 
of  occurrence  lessens  with  increasing  altitude,  this  fact  possibly  being  due  to  a 
gradual  decrease  in  soil  humidity  and  porosity. 

(2)  Temperature  and  Season. — ^The  spirillum  of  cholera  can  only  flourish 
m  a  warm  climate;  hence  the  disease  is  endemic  in  certain  tropical  and  sub- 
tropical climates;  and  hence  also  its  epidemic  prevalence  is  confined  to  temperate 
latitudes  in  the  summer  and  early  autumn. 

(3)  DebiHtating  Causes. — ^Whenever  the  private  conditions  correspond 
to  rigid  scientific  requirements  during  epidemic  outbreaks  cholera  becomes 
less  prevalent  and  also  less  virulent.  On  the  other  hand,  defective  municipal 
sanitation,  disregard  of  proper  hygienic  rules,  intemperance,  overcrowding, 
old  age,  etc.,  all  predispose  markedly  to  the  disease. 

(4)  Mere  attacks  of  intestinal  disorder  due  to  improper  diet,  cold,  etc., 
^  potent  to  disseminate  the  disease. 

Modes  of  Infection. — ^The  spirilla  leave  the  body  with  the  stools,  but 
the  most  frequent  bearer  of  cholera  poison  is  the  drinking-water.  As  an 
illustration,  Vienna  had  enjoyed  exemption  from  cholera  for  nineteen  years — 
f  ^act  attributed  to  the  excellent  quality  of  the  drinking-water  and  to  hygienic 
^provements.  On  the  other  hand,  in  1872  there  occurred  in  a  single  commune 
(Hamburg),  which  had  a  polluted  water-supply  (the  Elbe)  and  no  filtration 
P^t,  17,862  cases,  with  the  enormous  death-rate  of  42.3  per  cent.  Koch 
'^plds  that  man,  not  noticeably  diseased,  is  the  real  bearer  and  reproducer  of  the 
^^era  vibrios. 

The  choleraic  organism  may  be  conveyed  with  the  water  used  for  washing, 
^™gi  and  other  purposes.  It  may  be  imbibed  with  such  fluids  as  beer, 
°"*^  and  tea,  and  also  taken  with  food-stuffs  (lettuce,  cresses,  and  other  raw 
vegetables,  fruits,  meats,  bread,  butter).  The  organisms  live  on  these  articles 
^/ood  from  four  to  seven  days  at  least.  The  infection  may  reach  the  esophagus 
^th  the  water  used  for  washing  the  mouth  or  teeth,  or  that  used  for  washmg 

1  Ru8skiy  Vrach,  1916,  xv,  No.  13. 
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especially  a  course  of  calomel  have  been  used.  Lead  acetate,  opium,  and 
biamuth  are  used  to  check  the  diarrhea. 

(b)  Btace  of  Bsrooa  Diurhea.— The  chief  indication  is  to  restore  to  the 
bk>od  the  watery  elements  withdrawn  by  the  diarrhea.  Not  a  moment  is  to 
be  wasted.  Opium  and,  preferably,  the  salts  of  morphia  may  be  administered 
hypodermically  (gr.  i  to  J — 0.016-0.02)  if  the  evacuations  prove  too  exhausting. 
Hypodermoclysia  of  normal  salt  solution  is  indicated,  and  in  large  amounts  if 
the  preferable  intravenous  method  of  Rogers  is  not  used. 

L.  Rogers  reports  a  decided  fall  of  the  mortality  from  the  results  of  the 
use  of  hypertonic  salines  intravenously  combined  with  large  quantities  of 
permanganates  by  the  mouth  with  a  view  to  destroying  the  toxins  in  the  bowel 
by  oxidation.    Strauss,*  on  the  other  hand,  recommends  that  when  infusion  is 


Tit.  7. — 1.  Fouotun  wsniatt;  2.  oock;  3,  mtUcbment  f( 
nctaJ  tube»  with  tvo  lat^^  KHnina.  oDe  i  inch  from  the 
mL  The  Uttur  U  to  be  btn>du«d  Br  >  Dombiaed  rsUtor 
m  flotcnciyBB.  uid  tlw  fluid  then  mllow«d  to  enter  the  colon  uuwjy. 

indicated,  an  isotonic  sugar  solution  (4.5  per  cent,  of  grape-sugar)  should  be 
used  instead  of  the  ordinary-  saline,  it  being  less  injurious  to  the  abnormally 
sen.titive  epithelium  of  the  kidney. 

Rojrers'  solution  contains  120  grains  (4.0)  of  sodium  chlorid,  6  grains 
(0.4)  of  potassium  chlorid,  and  4  grains  (0.25)  of  calcium  chlorid  in  1  pint  of 
water.  The  initial  dose  in  adults  is  3  pints,  to  l>e  repe att-d  as  often  as  indicated, 
judging  from  the  amount  of  fluid  lost  by  the  vomiting  and  purging.  In  severe 
cases  of  collapse  Rogers  has  given  C  pints  of  the  solution  as  the  nripnal  <losc. 
The  results  of  this  treatment  have,  on  the  whole,  been  most  remarkable.  Kuhnc, 
following  Stumpf's  suggestion,  has  had  splcn<lid  results  in  the  treatment  of 
cholera  by  having  the  patients  drink  large  quantities  of  a  suspension  of  kaolin. 
If  the  patient  is  too  weak  to  drink,  3  liters  of  the  well-stirred  suspen.sion 
may  be  given  per  rectum. 

The  Tvmiiin^  is  to  be  relieved  by  bits  of  ice,  small  amounts  of  brandy  and 
water  at  brief  intervals,  cocain,  or  by  laragr.  In  this  stage  renu'dies  by  the 
'  Therajrie  der  Gefenrntrt,  Beiiin,  October,  1915. 
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observed,  but  the  internal  viscera  show  no  characteristic  lesions  in  cases  of 
average  intensity.  In  severe  forms  congestion,  hemorrhage,  degeneration, 
and  necrosis  are  the  changes  noted. 

After  death  the  liver  is  anemic,  as  a  rule,  but  in  the  early  stages  of  the 
disease  it  is  markedly  hyperemic.  Its  color  varies,  ranging  from  pale  yellow 
to  an  orange  hue,  and  punctiform  extravasations  cause  mottling  of  the  surface. 
Its  size  varies  little  from  the  normal.  Parenchymatous  degeneration  of  the 
hepatic  tissue  is  common,  though  in  places  it  may  be  entirely  normal.  The 
liver  cells  are  swollen,  containing  fat  and  granular  matter,  with  indistinctness 
or  absence  of  nuclei. 

The  gastrointestinal  mticosa  is  the  seat  of  acute  catarrh  (in  severe  types) 
and  numerous  minute  hemorrhages,  similar  spots  of  extravasation  being  found 
on  the  various  serous  membranes  of  the  body  (meninges,  pericardium,  pleura, 
etc.).  Hemorrhagic  infarctions  may  be  found  in  the  various  internal  viscera. 
The  black-vomit  material  is  found  in  the  stomach,  and  less  frequently  also  in 
the  smaller  intestines. 

The  spleen  is  dark  and  friable,  but  is  not  enlarged.  The  kidneys  show  the 
lesions  of  diffuse  nephritis,  the  microscope  revealing  cloudy  swelling  of  the 
epitheHum  of  the  tubules,  with  fatty  degeneration  and  tube-casts.  The 
heart  muscle  looks  pale,  and  may  be  the  scat  of  granular  and  fatty  degenera- 
tion. The  brain  and  its  meninges  are  hyperemic,  and  degenerative  changes 
occur  in  the  sympathetic  ganglia  (Schmidt). 

The  blood  is  dark,  and  many  of  the  red  corpuscles,  having  disorganized, 
set  free  hemoglobin,  as  in  malaria.  Fatty  degeneration  of  the  walls  of  the 
small  blood-vessels  and  the  capillaries  have  been  noted,  and  these,  by  allowing 
filtration  of  blood-serun,  produce  concentration  of  the  blood.  The  serum  is 
of  a  yellow  or  orange  tint.     General  glandular  enlargement  is  often  found. 

Etiology. — Noguchi  has  shown  that  yellow  fever  is  probably  caused  by 
a  minute  organism,  Leptospira  icteroides,  resembling  closely  the  Leptospira 
ieteroharmorrhagicB.  This  organism  is  demonstrable  with  the  dark-field 
microscope.  It  is  extremely  minute  and  found  with  difficulty.  It  can  be 
transmitted  to  guinea-pigs,  in  which  it  reproduces  the  sympton-complex 
characteristic  of  yellow  fever.  The  complete  studies  by  Noguchi  of  the 
etiology  of  yellow  fever  have  been  published  in  the  June,  July,  1919  and 
succeeding  numbers  of  the  Journal  of  Experimental  Medicine.  They  are 
extremely  complete  and  a  careful  reading  will  well  repay  those  interested  in 
the  subject  of  yellow  fever,  as  well  as  those  interested  in  knowing  just  how 
the  etiology  of  a  disease  should  be  studied  to  prove  that  the  suspected 
organism  is  capable  of  causing  the  known  disease. 

Mode  of  Transmission. — The  work  of  the  Yellow  Fever  Commis- 
sion of  the  United  States  Army  (Drs.  Reed,  Carroll,  Lazear,  Agramonte) 
having  thoroughly  overthrown  the  claims  of  Sanarelli,  that  the  Bacillus 
icteroides  is  the  specific  cause  of  yellow  fever,  his  bacillus  is  now  regarded  as  a 
secondary  invader.  In  1881  C.  J.  Finley^  pointed  out  that  the  disease  is 
transmitted  through  the  agency  of  the  mosquito.  It,  however,  remained  for 
the  commission  mentioned  above  to  furnish  incontestable  experimental  proof 
that  yellow  fever  is  a  mosquito-borne  affection.  They  have  shown  that 
the  Stegomyia  fasciata  (S.  calopus)  is  probably  the  only  carrier  of  the  infecting 
agent.  Twelve  days  after  biting  a  yellow-fever  subject  the  bite  of  the  mosquito 
will  infect  a  non-immune  person.  The  insect  is  capable  of  infecting  man  for 
a  period  of  several  weeks.  There  is  some  evidence  that  the  mosquito,  once 
infective,  is  capable  of  transmitting  the  parasite  for  the  balance  of  its  life. 
The  mosquitoes,  however,  are  not  infected  by  biting  the  dead  bodies  of  yellow- 

*  Annates  de  la  bioL  Academies  vol.  xviii,  pp.  147-161. 
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{Mcsents  certain  symptoms  and  signs  of  ill-health  during  the  stage  of  calm 
(more  or  less  prostration,  epigastric  distress  with  tenderness,  mental  dulness 
or  even  stupor,  and  a  yellowish  tint  of  skin  and  urine),  which  lasts  from  a  few 
to  twenty-four  hours,  when  another  serious  stage  supervenes. 

SU^e  of  Secondary  Fever  or  CoUapse. — ^The  patient  becomes  extremely 
weak,  presenting  the  signs  of  profound  collapse.  The  surface  of  the  body 
is  oool  (extremities  often  p>ositively  cold),  the  skin  in  nearly  all  instances 
assuming  a  yellow  or  bronzed  tinge.  It  is  rarely  absent  during  Ufe,  but  al- 
ways present  after  death.  The  pulse  is  rapid  and  compressible,  and  soon 
vomiting  becomes  distressing.  Hemorrhage  into  the  stomach  occurs,  the  blood 
being  acted  upon  by  the  gastric  secretions,  and  producing  the  material  which 
is  expelled  as  the  characteristic  black  vomit.  Occasionally  unaltered  blood 
may  be  vomited ;  the  stools  also  may  be  tarry.  In  the  worst  cases  hemorrhages 
from  other  mucous  surfaces  are  common  (epistaxis,  hematuria,  metrorrhagia, 
etc),  and  cutaneous  hemorrhages  also  now  occur.  In  this  stage  the  tongue 
becomes  dry,  brown,  or  even  black;  less  frequently  it  is  smooth,  red,  and 
fissured. 

In  most  cases  the  urine  is  deficient,  containing  albumin  and  casts  (with 
careful  centrifugation),  and  in  rare  instances  there  is  complete  anuria.  The 
Utter  may  precede  the  development  of  grave  nervous  symptoms,  as  convulsions, 
or  even  coma,  which  may  be  uremic. 

In  some  instances  the  temperature  rises  during  this  period  (secondary 
fever),  and  in  favorable  cases  terminates  by  lysis,  or  it  may  assume  the  typhoid 
form  and  result  fatally,  and  a  decided  slowing  of  the  pulse  may  occur,  as  low 
as  24  beats  even.  In  all  cases  that  pursue  a  favorable  course  convalescence 
is  slow  and  gradual,  and  it  may  be  interrupted  by  certain  complications  (c.  g., 
abscesses).  The  duration  of  the  entire  attack  (composed. of  three  stages)  is 
variable,  though,  as  a  rule,  it  covers  about  one  week. 

Clinical  Varieties. — ^Many  different  varieties  have  been  described, 
each  characterized  by  one  or  more  prominent  features,  but  none  seems  more 
justifiable  than  Finlay's  classification,  in  which  he  distinguishes  three  forms: 
(I)  the  acclimation  fever,  or  non-aUmminuric  yellow  fever;  (2)  the  plain  air 
yy!(mum  yellow  fever;  (3)  the  melaruMdhuminuric  yellow  fever,  characterized 
^y  the  presence  of  blood  or  "black  vomit"  in  the  stomach  or  intestines.  Re- 
^pses  occur,  but  are  rare. 

Diagnosis. — Dr.  Charles  A.  ElUott,*  who  acted  as  the  clinician  on  the 
^^^onunission  for  the  Study  of  Yellow  Fever  appointed  by  the  International 
Health  Board  of  the  Rockefeller  Foundation,  enumerates  the  following  diag- 
D^Jstic  points  in  order  of  their  importance: 

"1.  A  low  continuous  fever  course  with  relative  bradycardia:  A  fever  of 
^C.  or  more  speaks  against  yellow  fever. 

"2.  Nause  and  vomiting:  'Black  vomit'  is  practically  diagnostic. 

'3.  Epigastric  pain  and  tenderness,  often  intense  from  the  beginning. 

*4.  Rapid  and  progressive  development  of  nephritis,  with  albumin  present 
J8  a  trace  on  the  second  day,  and  increasing  to  from  1  to  3  gm.  per  liter  on  the 
'ourth  day. 

^  5.  Flushed  face,  injected  conjunctivae,  swollen  and  bleeding  gums. 
6.  The  gradual  and  progressive  development  of  jaundice,  apparent  in 
^  conjunctivfle  as  early  as  the  third  day." 

Serum  Dla.gnosis. — ^Woodson  and  P.  E.  and  J.  J.  Archinard  have  applied 
^  Widal  reaction  (agglutination-test)  in  100  cases,  and  claim  that  the  serum 
^^osis  of  yellow  fever  is  practicable  and  may  be  used  on  the  second  day. 
^dilution  of  1  :  40  is  advised. 

1  Arch,  Int,  Med.,  1920,  xxv,  174. 
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Differential  Diagnosis. — Pernicious  malarial  fever  (estivo-autumnal) 
has  not  the  early,  deep  jaundice,  the  slow  pulse,  the  peculiar  temperature-curve, 
the  intense  capillary  congestion  of  the  surface  of  the  body,  the  black  vomit, 
the  early  albuminuria,  and  the  clear  mind — ^all  symptoms  that  mark  yellow 
fever.  On  the  other  hand,  the  crescentic  or  small  ring-shaped  forms  of  the 
Plasmodium  are  pathognomonic  of  pernicious  malarial  fever,  as  is  the  effect 
of  quinin  upon  the  disease.  Kemp  has  made  a  microscopic,  spectroscopic, 
and  chemical  study  of  the  black  vomit  of  yellow  and  malarial  fevers,  and  found 
that  the  pigment  was  derived  from  the  blood,'  which  had  been  acted  upon  by 
the  gastric  juices.  The  vomitus  in  malarial  fever,  however,  contains,  in  addi- 
tion, considerable  quantities  of  bile-pigment  and  bile-salts,  which  are  want- 
ing in  that  of  yellow  fever.  Further,  in  the  latter,  the  vomited  matter  is  much 
more  highly  acid.  The  diagnostic  features  of  dengue,  which  has  been  con- 
founded with  febris  flava,  have  been  contrasted  with  those  of  the  latter  disease 
on  p.  141. 

Prognosis. — Different  epidemics  show  widely  different  death-rates, 
and  the  most  potent  factor  is  the  particular  type  of  the  disease  in  individual 
epidemics.  Some  outbreaks  have  been  characterized  by  the  lighter  forms, 
and  in  such  the  death-rate  has  been  low  (1  per  cent.).  In  other  epidemics 
the  t^T^e  has  been  so  virulent  (with  high  temperature)  as  to  make  the  mortality 
list  high — even  to  100  per  cent.  In  general,  mild  epidemics  give  a  mortality 
of  5  to  10  i>er  cent.,  and  severe  ones  to  30  to  50  per  cent.  Bittencourt  holds 
that  the  greater  the  displacement  toward  the  left  of  the  Armeth  blood-picture, 
the  more  unfavorable  the  prognosis.  The  death-rate  is  lower  in  private  than 
hospital  practice. 

Among  the  gravest  symptoms  are  intense  capillary  congeMion,  coming  on 
during  the  first  stage,  suppression  of  urine,  intense  jaundice,  and  uremic  toxemia. 
The  black  vomit  is  not  as  fatal  a  sign  as  the  sN-mptoms  previously  mentioned. 
Tachycardia  is  always  considered  grave  (Elliott). 

It  has  been  noted  that  a  larger  number  of  men,  proportionately,  than 
women  and  children  succumb  to  the  disease,  and  that  it  is  less  fatal  among 
negroes  than  among  whites. 

Treatment. — The  measures  that  are  employed  in  yellow  fever  may  be 
considered  under  three  main  heads:  (1)  Prophylaxis;  (2)  general  manage- 
ment; and  (3)  medicinal  measures. 

(1)  ProphyUzis. — Reed  claims  that  the  present  quarantine  laws  against 
yellow  fever  are  nee<iless  and  the  detention  system  absurd.  The  effective 
way  to  prevent  carrying  of  the  fever  poison  is  the  destruction  of  the  Stegomyia 
fasciata — on  vessels  at  sea  as  well  as  in  infected  houses  and  districts  on  land. 
Well  persons  must  be  protected  against  the  bites  of  the  stegomyia  by  careful 
scn»ening.  It  is  a  t\i*ilight  mosquito,  resting  in  the  middle  of  the  day,  hence 
non-immunes  mav  visit  infected  localities  between  9  A.  M.  and  3  p.  m.  with 
impunity.  It  is  unnecessarv*  to  disinfect  articles  of  clothing,  bedding,  or 
merchandise  supposedly  contaminated  by  contact  with  those  ill  of  the 
disease.  Gorgas  has  shown  that  in  Havana,  since  attention  has  l)een 
directed  entirely  to  the  mosquito,  the  minimum  annual  death-rate  from 
yellow  fever  has  been  reached.  The  patient  must  be  isolated  and  carefully 
screened. 

"When  a  non-immune  is  going  to  be  exposed  to  yellow  fever  it  is  better 
to  be  inoculated,  so  that  he  can  be  put  to  bed  and  treated  from  the  beginning, 
than  to  take  it  accidentally"  (Gorgas).  To  immunize  a  patient  a  single 
mosquito  should  be  employed  for  each  inoculation. 

(2)  Oenenl  BSanaf ement — ^The  sufferer  from  >^llow  fever  must  be  put 
to  bed  at  once,  and  an  abundance  of  fresh  air  (without  exposure  to  strong 
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drafts)  must  be  supplied.  The  medicaments  and  the  nourishment  are  to  be 
administered  through  a  tube  or  spout-cup,  so  as  to  obviate  raising  the  patient's 
head.  Body-  and  bedJinen  should  be  kept  scrupulously  clean,  and  the  patient 
must  not  be  allowed  to  leave  his  bed  on  any  account.  The  diet  should  be  of 
the  lightest  sort  and  entirely  liquid,  beginning  with  peptonized  milk,  koumiss, 
or  light  broths. 

(3)  Medidnal  Measures. — At  the  outset  it  is  well  to  gently  stimulate 
the  various  excretory  organs,  and  mild  laxative  diaphoretics  and  diuretics 
answer  this  purpose.  Hydrotherapy  may  be  employed  to  maintain  the  ner-^ 
vous  tonicity  and  reduce  the  temperature,  but  when  the  spontaneous  fall  of 
temperature  sets  in  it  must  be  discontinued.  The  neuralgic  pains,  which  at* 
tack  principally  the  head,  loins,  and  nerve-trunk,  are- to  be  relieved  by  morphin 
given  h^'podermically;  and  for  the  same  symptom  Bemiss  highly  recommends 
quinin  by  the  rectum  (gr.  xx — 1.3).  Intestinal  antiseptics  may  also  be  used 
throughout  the  attack. 

During  the  stage  of  remission  the  powers  of  the  system  are  to  be  fully 
maintained  by  a  suitable  dietary  and  also  by  tonics  and  stimulants  if  re* 
quired. 

In  the  last  stage  supportive  measures  must  not  be  forgotten.  Rectal 
nutrient  enemaia  should  be  employed  if  marked  gastric  irritability  prohibits 
feeding  by  the  mouth.  Stimvlanis  are  demanded,  and  these  should  also  be 
administered  per  rectum  if  not  retained  by  the  stomach,  or  they  may  in  some 
measure  be  administered  hypodermically.  The  stomach  is,  as  a  rule,  tolerant 
of  iced  champagne. 

If  irritability  of  the  stomach  be  present,  ice  and  hydrocyanic  acid  may 
be  tried.  Sodium  bicarbonate  (gr.  x  to  xx — 0.6-1.3)  in  Vichy,  ApoUinaris, 
or  Seltzer  water  is  a  most  useful  remedy. 

Perhaps  the  chief  indication  for  the  use  of  sodium  bicarbonate  is  the 
extreme  acidity  of  the  various  secretions,  espjecially  the  gastric  and  renal. 
Sternberg  contends  that  by  fulfilling  this  indication  we  prevent  in  great  measure 
the  occurrence  of  acute  nephritis  and  suppression  of  the  urine.  Hemorrhages 
and  other  symptoms  must  be  treated  by  the  usual  means.  During  convales- 
cence tonics  are  to  be  administered,  and  the  customary  diet  can  gradually  be 
resumed. 

Specific  Therapy. — As  the  causative  organism  has  not  been  discovered  it 
is  impossible  to  develop  any  type  of  specific  serum  or  vaccine  therapy.  Sanarelli 
recorded  favorable  results  from  the  use  of  his  antitoxic  serum,  but  as  the  organ- 
ism he  thought  to  be  the  cause  of  yellow  fever  has  been  shown  by  the  Reed 
Board  to  be  a  variety  of  the  hog-cholera  bacillus,  Sanarelli*s  results  can  be 
completely  discounted. 


CEREBROSPINAL  MEMNGmS 

(Spotted  Fever;  Cerebrospinal  Fever) 

Definition. — An  infectious  disease  caused  by  the  Diplococcus  intra- 
cellularis  meningitidis  (Weichselbaum).  It  is  characterized  anatomically 
by  inflammation  of  the  meninges  of  the  brain  and  spinal  cord,  and  clinically 
by  an  irregular  course,  a  moderate  febrile  movement  with  somewhat  character- 
istic and  profound  nervous  symptoms  (excruciating  headache,  pain  in  the  back 
and  upper  part  of  the  spine,  contraction  of  the  muscles  of  the  nucha,  hyper- 
esthesia, delirium,  and  ofttimes  coma).  The  disease  may  occur  sporadically 
or  in  epidemics,  or  may  even  assume  pandemic  proportions. 
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Historic  Note. — Cerebrosi>inai  meningitis  was  first  recognized  and 
described  as  late  as  the  beginning  of  the  uist  century  (1805)  by  Viesseux, 
of  Geneva.  During  the  next  decade  numerous  limited  epidemics  were  observed 
both  in  Europe  and  the  United  States,  and  subsequently  recurring  epidemic 
and  pandemic  visitations  were  noted,  diough  at  longer  and  variable  intervals 
of  time.  In  nearly  all  the  large  cities  in  thb  country  it  has  become  endemic, 
and  in  Philadelphia  since  1863. 

Pathology. — ^The  cases  that  prove  speedily  fatal  do  not  present  gross 
characteristic  changes,  but  by  the  aid  of  the  microscope  leukocytes  are  discov- 
ered immediately  around  the  cerebral  vessels,  and  round  cells  in  the  cortex 
of  the  brain.  In  some  cases  the  characteristic  evidences  of  encephalitis  are 
already  noticeable.  On  the  other  hand,  the  cases  in  which  death  occurs 
after  the  disease  has  been  fully  developed  show  the  lesions  of  suppurative 
inflammation  of  the  meninges  of  the  brain.  The  arteries,  veins,  and  sinuses 
are  much  engorged;  the  ventricles  are  distended  with  liquid,  but  the  pia  mater 
is  principally  affected,  its  vessels  being  greatly  enlarged,  and  a  more  or  less 
copious  serofibrinous  or  seropurulent  exudate  occurring  into  the  meshes  of  its 
network.  The  longer  the  duration  of  the  case,  the  more  purulent  is  the  exuda- 
tion. The  ventricles  of  the  brain  are  filled  with  a  similar  exudation,  and  red 
blood-globules  may  be  present  at  an  advanced  stage.  The  color  of  the  exudate 
is  at  first  almost  clear  (being  composed  of  serum) ;  it  then  changes  to  a  milky 
turbidity,  to  a  pale  yellow,  and  lastly  takes  on  a  greenish-yellow  color  ('leek- 
green")-  The  subarachnoid  space  may  be  occupied  by  a  uniform  layer  com- 
posed of  fibrin  and  pus. 

The  brain-matter  is  congested,  and  sometimes  softened  in  spots,  and 
on  section  the  gray  matter  may  present  punctate  extravasations.  When 
resolution  occurs  recovery  may  be  complete,  but  frequently  the  pia  mater 
remains  thickened.  The  exudation  may  follow  the  auditory  and  optic  nerves 
along  their  lymph-sheaths,  and  pus  has  been  found  in  the  internal  ear  as  well 
as  in  the  chambers  of  the  eye. 

The  membranes  of  the  spinal  cord  manifest  lesions  identical  with  those 
of  the  brain.  They  are  vascular  engorgements,  followed  by  serofibrinous, 
and  later  still  by  seropurulent,  exudation  beneath  the  arachnoid.  The  changes 
are  more  marked  on  the  posterior  than  the  anterior  surface  of  the  cord,  and  the 
exudate  increases  in  amount  in  passing  from  above  downward,  in  severe  cases 
sometimes  assuming  the  form  of  a  sheath  which  completely  surrounds  the 
cord  throughout  its  entire  length.  The  pia  mater  is  congested,  and  may  be 
thickened,  shaggy,  and  in  places  adherent  to  the  cord,  of  which  the  gray  matter 
may  be  the  seat  of  serous  infiltration,  and  rarely  of  softening.  Barker  describes 
certain  changes  that  occur  in  the  nerve-cells  and  the  ventral  horns  of  the  nucleus 
dorsalis  (Clarkii)  of  the  spinal  cord  in  epidemic  cerebrospinal  meningitis. 

The  lungs  may  exhibit  the  changes  peculiar  to  bronchitis  or  pneumonia. 
In  the  heart  endocarditis  may  be  noted,  though  rarely,  and  both  the  pleura 
and  the  pericardium  may  show  inflammatory  lesions  and  contain  a  serous  or 
seropurulent  exudation.  Hemorrhages  into  the  serous  membranes  and  into  the 
skin  may  take  place.  The  spleen  may  be  enlarged,  the  increase  in  size  and  the 
degree  of  fever  being  propK)rtional,  and  the  liver  is  hyperemic.  The  kidneys 
are  congested,  and  bacterial  forms  have  been  found  associated  in  the  latter 
with  the  lesions  of  acute  nephritis  and  hemorrhage — conditions  of  which  they 
were  probably  the  cause. 

Etiology. — Bacteriology. — ^The  meningococcus  is  the  specific  cause  of 
epidemic  cerebrospinal  meningitis.  Dopter  has  classified  this  organism  into 
two  groups,  namely,  meningococcic  and  parameningococcic.  Ellis  has  also 
described  two  groups,  Typ)es  I  and  II,  the  organism  described  as  Type  II  being 
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probably  identical  with  the  parameningococcus  of  Dopter.  The  two  types  of 
meningococci  causing  the  disease,  however,  are  absolutely  independent  as 
r^;ards  the  agglutination  reaction.  Arkwright  points  out  that  rapidly  fatal 
cases  of  meningitis  occur  with  infection  with  either  type  of  meningococci. 
More  recently  the  Rockefeller  Institute  workers  have  classified  the  specific 
organism  into  three  types,  while  the  English  Army  recognizes  four  types. 
Tbe  special  organism  can  be  isolated  from  the  spinal  fluid,  the  meninges  of  the 
brain  and  cord,  the  blood,  the  joint  lesions,  and  the  nasal  mucus. 

The  meningococcus,  like  the  gonococcus,  occupies  a  position  within  the 
poljuuclear  leukocytes,  but  never  appears  within  the  nucleus  (Park),  and 
the  latter  is  biscuit  shaped.  The  bacterium  takes  the  usual  stains.  It  develops 
upon  agar-agar  and  upon  Loffler's  blood-serum,  manifesting  characteristics  of 
growth  that  simulate  those  of  the  pneumococcus.  Councilman,  Carl  Frankel, 
Boston,  and  others,  by  refined  methods,  have,  however,  been  able  to  differen- 
tiate these  organisms.  Among  the  associated  microbes  are  the  pneumococcus. 
Streptococcus  pyogenes.  Staphylococcus  aureus.  Bacillus  coli  communis,  and 
the  tubercle  bacillus,  and  any  one  of  the  latter  is  capable  of  causing  sporadic 
cerebrospinal  meningitis. 

Predisposing  Causes. — (1)  Age. — ^Most  cases  occur  in  children  and 
young  adults,  though  no  age  enjoys  perfect  immunity.  Of  94  cases  occur- 
ring in  children  up  to  fifteen  years  of  age,  56  were  imder  five  years  (Clay tor). 

(2)  Giinate. — ^The  disease  is  unknown  in  tropical  climates,  but  has  occurred 
in  all  parts  of  the  temi>erate  zone,  and  is  most  prevalent  in  the  more  northerly 
portions  of  the  latter. 

(3)  Season  is  not  an  important  factor,  though  the  disease  prevails  largely 
m  winter  and  spring.  April  and  May  have  been  called  the  "meningitis 
months." 

(4)  Unhygienic  Influences. — ^The  disease  often  appears  in  ill-ventilated 
and  overcrowded  habitations — among  the  poorer  classes,  among  soldiers 
crowded  together  in  barracks,  and  among  prisoners.  In  the  French  Army  the 
incidence  of  meningitis  was  as  follows:  1915,  6.42  per  1000;  1916, 0.18;  and  1917, 
O.lo.^  Prolonged  marching  and  excessive  physical  or  mental  exertion  may 
P^ighten  susceptibility.  In  certain  epidemics  the  disease  has  raged  exclusively 
Jn  ullages. 

,  Modes   of  Conveyance. — ^The  germ  may  linger  in  the  accessory  nasal 

sinuses  after  clinical  recovery,  while  during  an  epidemic  the  germ  has  been 

round  in  the  nasal  passages  of  large  numbers  of  healthy  individuals.     How- 

^^'^f»  though  many  persons  are  carriers  of  the  meningococcus,  it  is  only  an  oc- 

^'onal  carrier  who  can  liberate  germs  which  are  pathogenic  to  others.     The 

^'iP^nism  is  transmitted  from  the  carrier  to  a  susceptible  individual  by  sneezing 

^1"  ^ughing.     As  to  the  manner  in  which  the  germ  gains  entrance  to  the 

^^f^m,  it  has  been  quite  definitely  proved  that  the  meningococci  first  inhabits 

^  ^asal  passages  and  is  then  transferred  to  the  meninges  by  way  of  the  blood, 

'^^^ Vicing  a  primary  blood  infection  with  a  secondary  meningitis. 

rn,  Clinical  History. — ^The  period  of  mcubation  is  brief,  though  unknown. 

1^  ^  prodromal  symptoms  are  variable  in  different  epidemics.     Invasion  may 

I     ^Xidden,  a  patient  in  \ngorous  health  often  being  stricken  down  as  though 

?    ^  blow.     In  some  rapidly  fatal  cases  there  is  a  short  prodromal  period 

^Hg  which  the  patient  complains  of  lassitude,  headache,  rachialgia,  muscle- 

.^^    joint-pains,  and  sometimes  nausea  and  vomiting.     In  ordinary  forms 

^'^  prodromes  may  last  from  a  few  hours  to  a  week  or  more,  and  the  patient's 

^^plaint  may  be  limited  to  cervical  and  occipital  pains  lasting  a  day  or  two; 

^'^ti,  without  any  initial  chill,  the  invasion  period  supervenes.     Herrick  and  his 

1  Butt,  de  Vacad.  d.  m4d.,  1918,  bodx,  169. 
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may  deepen  quickly  into  coma,  perhaps  temporary,  though  more  often  it 
continues  until  recovery  or  death.  Vomiting  is  common,  usually  late  in  the 
disease;  it  is  doubtless  of  cerebral  origin. 

Symptoms  of  motor  irritation  are  common,  twitching  of  single  muscles 
or  groups  often  being  seen,  and  occasionally  muscular  tremors.  Muscular 
contraction  is  an  almost  constant  feature.  After  a  few  days  a  tonic  spasm  of 
the  muscles  of  the  extremities  sets  in,  bending  the  arms  upon  the  chest,  the 
forearm  upon  the  arm,  and  the  thumb  upon  the  palm;  the  thigh  is  also  flexed 
on  the  abdomen  and  the  leg  on  the  thigh.  The  opisthotonos  may  be  followed 
by  trismus,  which  can  be  considered  a  mortal  symptom.  Con\Tilsions  do  not 
occur  in  adults,  but  are  common  in  children;  occasionally  there  is  paralysis 
(facial  hemiplegia). 

Organs  of  Special  Sense. — Photophobia  is  a  prominent  symptom,  and  the 
condition  of  the  pupils  is  very  variable.  They  may  be  dilated  or  contracted 
(more  frequently  the  former)  or  remain  normal;  and  in  the  majority  of  cases 
they  are  unequal  in  size  and  react  poorly  to  light. 

Strabismus  is  frequent,  usually  temporary,  though  it  may  recur  during 
the  attack.  Rarely  it  is  permanent.  Conjunctivitis  of  moderate  intensity  and 
keratitis  may  occur,  the  former  being  common.  Burville-Holmes^  invites 
attention  to  anesthesia  of  the  cornea  and  conjunctiva,  which  occurs  in  about 
one-half  of  the  cases.  Ptosis  is  almost  always  present.  Intense  purulent 
iridochoroiditis  sometimes  occurs;  either  temporary  or  permanent  blindness 
and,  rarely,  nystagmus  are  noted.  Among  optical  sequelae  are  cataract  and 
atrophy  of  the  eyeball. 

Deafness  is  common,  there  being  an  early  intolerence  of  sound  and  a 
marked  tinnitus  aurium.  Late  suppurative  inflammation  of  the  middle  ear, 
followed  by  rupture  of  the  tympanum  and  otorrhea,  may  occur.  The  internal 
ear  may  be  similarly  involved,  with  uncertain  gait, 

Cixtaneoiis  symptoms  appear,  some  of  which  possess  considerable  diag- 
nostic worth.  Pallor  and  lividity  of  the  skin  and  visible  mucous  membranes 
often  characterize  the  period  of  invasion,  and  shortly  after  the  onset  herpes 
facialis  api>ears  in  more  than  half  the  cases.  This  symptom  is  significant  for 
diagnosis.  The  separate  lesions  are  extensive,  and  often  coalescence  of  two 
or  more  is  witnessed.  Herpes  facialis  belongs  in  a  peculiar  sense  to  cere- 
brospinal meningitis;  herpes  labialis  to  malaria,  and  less  frequently  to  pneu- 
monia and  meningitis.  A  petechial  eruption  is  common  in  the  early  epidemics, 
and  more  frequently  in  America  than  in  Europe.  To  this  symptom  the  disease 
owes  the  name,  long  since  given  to  it,  of  "spotted  fever."  It  may,  however, 
be  absent,  and  when  present  it  is  sometimes  limited  to  a  small  superficial  area, 
though  more  frequently  it  is  diffuse.  Of  the  191  cases  of  meningococcic 
meningitis  seen  by  Stone ^  at  Fort  Riley  in  1917-18  petechise  were  present  in 
6  per  cent,  of  the  recovered  and  14  per  cent,  of  the  fatal  cases.  At  first  the 
eruption  may  be  bright  red  (erythematous),  later  becoming  darker,  or  it  may 
be  distinctly  petechial  from  the  start;  purpuric  spots  of  considerable  size  and 
sometimes  large  ecchymoses  may  appear,  but  these  are  most  common  in  the 
more  malignant  tyi>es.  Other  forms  of  eruption  are  also  seen  (sudamina, 
urticaria,  ecthyma,  erythema,  erysipelas,  etc.),  but  are  devoid  of  diagnostic 
value.  Gangrene  of  the  skin  is  occasionally  noticed,  and  in  some  cases  bed-sores 
are  liable  to  arise;  but  there  is  no  fixed  time  for  the  skin  lesions  of  cerebro- 
spinal fever  to  appear,  and  their  duration  is  exceedingly  variable. 

Of  gastro-intestinal  symptoms,  vomiting  is  the  most  common.  It  usu- 
ally lasts  only  for  a  brief  period  at  the  onset,  though  it  may  recur  later  at  longer 
or  shorter  intervals,  and  is  of  nervous  origin.     The  appetite  may  be  good,  but 

1  Arch,  Int.  Med.,  1919,  xxiii,  282. 
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pericarditis)  are  among  associated  conditions,  and  secondary  bronchitis  is 
common.  Pneumonia  (lobar  and  lobular)  is  a  frequent  complication.  Endo- 
cardial murmurs  are  common,  but  pericardial  friction  is  less  so.  Hemorrhagic 
nephritis  is  a  rare  complication.  Latham^  reports  24  cases  of  epididymitis  as 
a  complication. 

Special  and  Atypical  Forms. — (1)  Mild  or  Rudimentary. — In  this 
type  the  characteristic  signs  are  either  undeveloped  or  wanting,  and  the 
<tiagnosis  is  possible  only  during  the  prevalence  of  epidemics,  which  furnish 
typical  cases.  The  most  constant  and  significant  symptoms  are  severe  head- 
ache, languor,  vertigo,  nausea,  and  ocasionally  vomiting.  Fever  and  contrac- 
tion of  cervical  muscles  are  absent,  as  a  rule.  The  duration  is  brief,  rarely 
exceeding  three  or  four  days. 

(2)  The  Abortiye  Form. — ^Here  the  initial  symptoms  are  severe,  but 
after  two  or  three  days  they  rapidly  subside,  leaving  the  patient  convalescent. 
The  disease  is  cut  short  by  the  acquisition  of  immunity,  and  not  as  the  result 
of  medical  interference. 

(3)  Intermittent  Form. — In  this  variety  the  symptoms,  however  intense, 
remit  or  almost  wholly  intermit  every  day  or  second  day;  these  remissions  are 
followed  by  a  decided  exacerbation  or  recurrence  of  the  distressing  features  of 
the  disease.  Intermissions  often  occur  at  an  advanced  stage.  There  is  not 
observed  the  strict  periodicity  that  is  seen  in  malaria.  Neither  is  the  malarial 
Plasmodium  found  in  the  blood. 

(4)  Typhoid  Form. — In  certain  cases  the  special  features  are  characteristic 
of  the  "typhoid  state,"  with  protracted  course. 

(5)  Fulminant  or  Apoplectic  Form. — ^The  s^^mptoms  characterizing  this 
most  malignant  tyj>e  of  the  affection  are  rather  inconstant.  There  may 
be  severe  chill,  loss  of  consciousness,  followed  by  dec-p  coma  and  death,  the 
whole  course  occupying  the  space  of  a  few  hours  only'  I  saw  two  such  cases 
in  the  same  family:  the  first,  a  girl  of  five  years,  was  stricken  at  2  p.  m.  and 
died  at  9  P.  M.;  the  other,  a  boy  of  seven  years,  was  taken  ill  on  the  following 
day  about  the  same  hour,  and  died  at  10  p.  m.  Other  instances  pursue  a 
somewhat  slower  course,  though  manifesting  the  most  striking  malignancy. 
These  begin  with  intense  chills,  violent  headache,  vomiting,  early  stupor, 
^reat  prostration,  contraction  of  muscles  of  the  neck,  moderate  fever,  and 
a  feeble,  progressively  slowing  pulse  until  it  sometimes  reaches  50  or  even  40 
\)esLts  per  minute.  The  eruption,  when  it  appears,  takes  the  form  of  purpura. 
This  form  is  most  apt  to  be  met  with  early  in  an  epidemic,  and  with  few  excep- 
tions proves  fatal. 

(6)  Schl€*singer  states  that  epidemic  cerebrospinal  meningitis  affects  a 
senile  type  in  elderly  subjects,  with  little  tendency  to  fever  or  opisthotonos. 

Diagnosis. — In  the  premeningitic  stage  the  most  characteristic  symp- 
toms are  an  upper  respiratory  tract  infection;  fever  rarely  above  101°  F.;  an 
apathetic,  but  irritable  when  disturbed,  mental  state;  a  petechial  rash,  appearing 
in  crops;  and  unequal  increase  of  the  deep  reflexes.  In  the  fulminating  or  well- 
developed  cases  the  most  important  s^Tnptoms  for  diagnosis  are  the  abrupt 
onset;  intense  pains  (cervico-occipital  and  lumbar);  prostration;  vomiting; 
vertigo;  somnolence,  alternating  with  local  or  general  tonic  or  clonic  convul- 
sions; delirium  (often  sportive  in  type);  tonic  contraction  of  the  muscles  of 
the  neck,  extending  to  the  back;  marked  hyperesthesia;  a  slow,  followed  by  a 
more  rapid,  though  variable,  pulse;  irregular  temperature-curve;  and  certain 
eruptions  (petechial,  herpetic). 

In  the  premeningitic  stage  it  may  be  possible  to  isolate  the  organism  by 
blood  culture  before  it  can  be  demonstrated  in  the  spinal  fluid,  and  cases 

*  Jour.  Amer.  Med.  Aasoc.f  January  18,  1919,  p.  175. 
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puncture  is  the  chief  diagnostic  aid  in  diagnosis  of  the  type  of  meningitis 
present. 

(2)  Pneumonia. — ^This  affection  may  be  complicated  with  a  meningitis 
that  affects  chiefly  the  cerebral  cortex.  Hence,  while  there  will  be  motor 
spasm  (more  or  less  localized)  and  tremors,  there  will  also  be  less  retraction  of 
the  head  and  less  myalgic  pain  than  in  cerebrospinal  meningitis.  Again, 
pneumonia  precedes  the  development  of  the  meningeal  symptoms. 

(3)  Typhoid  Fever. — ^The  cerebral  type  of  this  affection  may  simulate 
closely  meningitis.  In  both  may  be  observed  fever,  delirium,  sonmolence, 
retraction  of  the  neck,  spasm,  tremor,  and  profound  prostration.  The  mode 
of  onset,  however,  is  different,  being  slower  in  typhoid  and  unaccompanied 
by  vomiting,  muscular  spasm,  or  hyperesthesia.  In  typhoid  there  is  also  the 
characteristic  mental  dulness;  the  fever  is  higher,  with  a  typical  fever-curve; 
the  roseate  eruption  and  seroreaction  are  characteristic,  and  there  is  greater 
enlargement  of  the  spleen. 

Sequelae. — ^The  leading  sequelae  are  permanent  blindness  (due  to  optic 
neuritis  with  atrophy)  and  deafness,  which  sometimes  terminates  in  deaf- 
mutism  ;  and  in  many  cases  headache  outlasts  the  disease  for  months.  Chronic 
hydrocephalus  and  mental  enfeeblement  are  not  rare  sequels  (Ziemssen). 
Various  local  paralyses  are  observed,  probably  due  to  certain  peripheral  lesions 
(neuritis  and  perineuritis).  Rosanoff^  has  had  an  opportunity  of  studying 
the  "residuals"  of  epidemic  cerebromeningitis  in  26  patients  who  had  had  the 
disease  seven  to  nine  months  before  coming  under  his  care.  He  noted  "a  fairly 
uniform  syndrome  made  up  of  the  following  elements  given  here  in  order  of 
their  frequency:  1,  Limitation  of  flexion  of  the  spinal  column;  2,  undue  fatig- 
ability; 3,  pains  in  back,  legs,  and  head;  4,  tendency  toward  dizziness  and  faint- 
ness;  5,  muscular  weakness;  6,  tendency  toward  blurring  of  vision  associated 
with  photophobia;  7,  impairment  of  appetite  and  sleep  associated  with  a  state 
of  undernutrition." 

Immunity. — ^Permanent  immunity  is  rarely  conferred  by  the  occurrence  of 
cerebrospinal  meningitis,  relapses  being  common,  and  second  (recurrent) 
attacks  having  been  occasionally  observed. 

Duration  and  Prognosis. — In  very  mild  forms  the  duration  is  from 
one  to  four  or  five  days.  The  most  malignant  type  runs  an  even  shorter 
course,  when,  as  is  the  rule,  it  terminates  fatally.  If  recovery  ensues,  it  is 
after  a  long,  serious,  and  protean  illness.  The  abortive  form  is  necessarily  of 
brief  duration.  In  the  ordinary  type  convalescence  usually  sets  in  at  the 
end  of  one  or  two  weeks,  but  a  slow  convalescence,  hindered  by  numerous 
complications  and  sequelae,  is  the  rule. 

Apart  from  the  fvlminant  form,  which  nearly  always  proves  fatal,  the 
severity  of  the  infection  may  be  appreciated  by  noting  the  degree  of  fever 
and  the  intensity  of  the  nervous  symptoms,  especially  the  vomiting,  coma, 
headache,  opisthotonos,  character  of  the  respirations,  etc.  Complications 
may  likewise  affect  the  prognosis,  pneumonia  and  suppurative  inflammations 
of  the  pleura  or  pericardium  rendering  it  particularly  grave.  In  children 
under  two  years  the  disease  is  very  fatal,  this  period  giving  the  highest  mortality 
rate;  between  two  and  five  and  after  thirty  years  it  is  a  more  serious  disease 
than  during  young  adult  life.  The  death-rate  of  cerebrospinal  fever  varies 
greatly  in  different  epidemics,  ranging  from  25  per  cent,  in  the  mildest  to  80 
per  cent,  in  the  severest. 

Prophylaxis. — Disinfection  of  the  nasopharynx  is  recommended  with 
a  \new  to  destro^dng  the  specific  organism.  Meningococcus  carriers  must  be 
discovered  and  treated  by  swabbing  out  the  upper  air-passages  with  a  weak 

*  Jour.  Amer.  Med.  Assoc.,  1918,  bod,  1476. 
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solution  of  argyrol,  dichloramin-T,  or  some  other  antiseptic.  Isolation  is  to 
be  carried  out  of  all  those  exposed  and  their  nasopharynges  sprayed  with  anti- 
septic or  cleansing  solutions.  Cultures  should  be  taken  of  the  nasopharynges 
of  those  exposed  and  quarantine  should  be  continued  until  three  consecutive 
cultiu'es  taken  three  days  apart  have  been  reported  by  the  laboratory  as  nega- 
tive. Sophian  and  Black  claim  that  the  injection  of  dead  meningococci  confers 
considerable  immunity. 

General  Management. — The  sick-room  must  be  quiet  and  somewhat  dark. 
All  excitement  is  to  be  avoided;  the  patient  must  not  be  allowed  to  leave  his 
bed  until  convalescence  is  firmly  established. 

The  diet  should  be  composed  of  nutritious  liquids,  such  as  milk  and  animal 
broths,  etc.,  and  as  soon  as  convalescence  begins  the  dietary  should  be  increased 
by  the  addition  of  semisolid  substances  (rice,  eggs,  milk-toast,  etc.),  and, 
finally,  the  more  easily  digestible  solids.  The  period  of  convalescence  may  be 
much  abridged  by  systematic  feeding. 

Medicinal  Treatment. — Individual  cases  are  to  be  treated  according  to  the 
special  indications  presented.  I  regard  it  as  improbable  that  any  case  of 
this  affection  has  been  benefited  by  venesection. 

Among  medicinal  agents  narcotics  are  the  most  useful.  Morphin  hypo- 
demiically  affords  reUef  from  intense  headache,  myalgic  pains,  muscular 
contraction,  and  other  nervous  symptoms  in  some  cases.  If  the  respirations 
be  irregular,  atropin  may  be  combined  with  the  opiate;  and  if  the  heart  threat- 
ens to  fail,  strychnin  may  be  administered.  Should  morphin  fail,  the  bromids 
and  chloral  (the  latter  in  small  doses)  are  to  be  employed.  In  young  children 
we  must  rely  upon  the  bromids. 

For  the  tonic  contraction  of  the  muscles  and  violent  cerebral  S3rmptoms 
cannabis  indica  should  be  tried.  Convulsions  call  for  hot  baths  (105®  F. — 
40.5®  C.)  or  ether  inhalations.  Belladonna  and  ergot  have  been  employed 
in  the  early  stages  to  diminish  the  congestion  of  the  cerebrospinal  cap- 
illaries. 

Stimulants  are  required  if  signs  of  heart-exhaustion  appear.  They  may 
be  freely  exhibited  in  accordance  with  the  customary  rules. 

After  effusion  of  the  exudate  has  taken  place,  die  narcotics  are  to  be  re- 
placed by  agents  that  promote  absorption,  as  potassium  iodid. 

Specific  Therapy. — ^Flexner  and  Jobling  present  a  report  on  393  patients 
treated  with  Flexner's  curative  serum.  Of  these,  295,  or  75  per  cent.,  recov- 
ered and  98,  or  25  per  cent.,  died.  Paleani^  emphasizes  the  importance  of 
making  the  serum  from  the  strains  of  meningococci  found  in  the  cases  during 
the  epidemic.  When  the  cerebrospinal  fiuid  was  found  sterile  he  took  cul- 
tures from  the  nasopharynx  to  make  the  antiserum.  The  serum  is  injected 
into  the  subarachnoid  space  by  means  of  lumbar  puncture.  It  is  permitted 
to  run  in  very  slowly  by  gravity  after  20  to  40  c.c.  of  fluid  have  been  withdrawn. 
About  5  c.c.  less  of  the  warmed  serum  are  given  than  the  fluid  withdrawn. 
If,  however,  the  amount  of  fluid  is  small  and  die  serum  runs  in  readily,  5  to  10 
c.c.  more  may  be  given  than  fluid  removed.  Moreover,  if  a  case  is  doing  badly, 
large  amounts,  up  to  40  c.c,  may  be  given  if  it  runs  in  readily  and  if  the  patient 
is  not  made  very  uncomfortable  and  no  change  in  the  respiratory  and  pulse- 
rate  occurs.  The  serum  must  come  into  direct  contact  with  the  specific  organ- 
ism, therefore  it  is  of  no  avail  if  given  intramuscularly.  Only  when  injected 
into  the  spinal  canal  does  it  exert  its  specific  effect.  The  serum  is  harmless, 
and  in  doubtful  cases  or  in  case  the  spinal  fluid  shows  any  turbidity  should 
be  injected  immediately  without  waiting  for  laboratory  examinations.  The 
serum  should  be  injected  daily  or  in  grave  cases  every  twelve  hours  until  im- 

*  Jour.  Amer.  Med.  Assoc.y  November  24,  1917,  p.  1834. 
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provement  is  shown.  In  any  case  it  is  advisable  to  give  daily  injections  until 
the  fluid  is  sterile.  Failing  bacteriologic  examination,  the  treatment  should  be 
continued  untU  the  fluid  is  nearly  clear,  the  temperature  normal,  and  the  symp- 
toms greatly  relieved.  It  is  necessary  at  times  to  give  as  many  as  fifteen  or 
twenty  injections.  Herrick^  has  proposed  a  method  of  treating  meningitis 
from  which  he  has  had  excellent  results  and  which  seems  to  be  a  decided  advance 
in  the  treatment  of  the  disease.  As  there  is  definite  proof  that  there  exists  an 
early  stage  of  meningitis  in  which  the  meningococci  are  circulating  in  the  blood 
and  in  which  spinal  fluid  is  still  clear,  he  advises  the  intravenous  injection  of 
the  serum  in  conjunction  with  intraspinal  therapy.  The  method  of  treat- 
ment that  he  recommends  may  be  summarized  as  follows:  A  patient  with  early 
suggestive  symptoms  is  subjected  to  lumbar  puncture.  If  the  fluid  is  cloudy 
a  small  amount  is  withdrawn  to  reduce  the  intraspinal  pressure  to  approxi- 
mately normal  and  a  less  amount  of  serum  injected.  If  the  fluid  is  clear,  no 
serum  is  injected.  Meanwhile  the  patient  receives  a  desensitizing  dose. 
One  hour  later  50  to  120  c.c.  are  injected  in  the  vein,  the  first  15  c.c.  being  in- 
jected in  fifteen  minutes;  a  large  glass  syringe  is  used  to  hold  the  serum.  In 
cases  of  moderate  severity  the  intravenous  dose  is  every  twelve  hours  until  the 
temperature  is  normal,  six  to  eight  doses  as  a  rule.  In  severe  cases  the  dose 
is  repeated  every  eight  hours.  The  size  and  frequency  of  the  dose  is  comparable 
to  that  used  in  the  treatment  of  pneumonia.  When  meningitis  develops  the 
usual  intraspinal  injections  are  given  every  twenty-foiur  hours  until  the  menin- 
gococci disappear  from  the  spinal  fluid  and  lymphocytes  appear  in  large  num- 
bers. In  a  more  recent  contribution.  Stone  and  Truitt^  recommend  the  follow- 
ing routine:  First  day,  60  to  80  c.c.  serum  and  two  intraspinal  injections  of  from 
60  to  80  c.c.  each  after  spinal  drainage  of  from  45  to  55  c.c.  of  fluid,  depending  on 
its  pressure;  second  day,  same,  except  that  from  80  to  100  c.c.  of  serum  should 
be  given  intravenously,  and  two  spinal  injections;  third  and  fourth  day  repeat, 
if  necessary;  fifth  to  eighth  day,  one  spinal  injection;  ninth  and  tenth  days, 
one  daily  spinal  drainage.  The  importance  of  this  procedure  suggested  by 
Herrick  cannot  be  too  strongly  emphasized.  The  results  with  it  have  been 
splendid;  for  example,  Haden^  at  Camp  Lee  had  a  mortality  of  only  6.6.  per 
cent,  of  his  cases  treated  this  way,  compared  with  a  mortality  of  37.5  per  cent, 
treated  by  the  intraspinous  method.  Landry  and  Hamley*  likewise  has  splen- 
did results  with  the  cases  they  treated  by  this  method.  Of  course  an  early 
diagnosis  is  of  importance  with  cases  for  this  method  of  treatment. 
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There  are  many  diseases  caused  by  the  pneumococcus,  among  them  the 
pneumonias  (lol>*^  *"^d  lobular),  pleuritis,  pericarditis,  meningitis,  pyelitis, 
and  arthritis.  These,  with  the  exception  of  lobar  and  bronchopneumonia, 
will  receive  due  consideration  in  appropriate  sections  elsewhere  throughout 
this  volume,  since  the  pneumococcus  forms  only  a  part  of  their  bacteriology. 
Again,  the  conditions  mentioned  above  occur  as  complications  of  the  type  of 
the  pneumococcus  infections,  or  lobar  pneumonia,  hence  will  be  also  discussed 
under  the  presentation  of  that  disease,  which  is  the  most  important  acute 
infection.  In  this  connection  mention  should  be  made  of  certain  common 
conditions  which  have  recently  been  shown  to  be  caused  at  times  by  the 
pneumococcus,  such  as  suppurative  inflammation  in  the  sinuses,  tonsils,  ears, 
and  mouth  (gingivitis). 

1  Arch,  Int.  Med.,  1918,  xxi,  541. 

« Ibid.,  1919,  xxiii,  282. 

» Ibid.,  1919,  xxiv,  514. 
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LOBAR  PNEUMONIA 

{Croujxms  or  Fibrinous  Pneumonia;  Pneumonitis;  Lung  Fever) 

Definition. — An  acute  infectious  disease  caused  by  the  Micrococcus 
lanceolatus,  which  produces  a  specific  inflammation  of  lie  parenchyma  of 
the  lung  and  marked  constitutional  disturbances — chill,  extreme  prostration, 
and  fever  which  terminates  by  crisis.  There  are  different  forms  of  lobar 
pneumonia,  as  primary  lobar  pneumonia,  secondary  lobar  pneumonia,  and 
pneumonia  with  the  formation  of  new  connective  tissue. 

Pathology. — Usually  the  lesions  are  confined  to  the  whole  of  one  lobe; 
less  frequently  to  the  whole  of  one  lung,  and  rarely  to  parts  of  both  lungs. 
From  Jiirgensen's  analysis  of  6666  cases  the  following  statement,  showing  the 
different  situations  of  the  lesions  and  their  relative  frequency,  was  taken: 
Right  lung,  about  54  per  cent. ;  left  lung,  about  38  per  cent. ;  and  both  lungs, 
about  8  per  cent.  In  the  right  lung  the  lower  lobe  was  involved  in  22  per  cent., 
the  upper  in  12  per  cent.,  the  middle  in  nearly  2  per  cent.,  and  the  whole  lung 
in  about  9  per  cent.  In  the  left  lung  the  lower  lobe  was  involved  in  about  23 
per  cent.,  the  upper  in  about  7  per  cent.,  and  the  whole  lung  in  about  8  per 
cent.  The  disease  involves  whole  segments  of  the  lungs,  and  these  may  em- 
brace more  than  one  lobe. 

The  lesions  of  pneumonia  are  divisible  into  three  stages:  (a)  Stage  of 
congestion  or  engorgement;  (6)  red  hepatization  (consolidation);  and  (c)  gray 
hepatization. 

(a)  Stage  of  Engorgement. — The  part  or  parts  implicated  are  of  a  dark- 
red  color  and  firmer  to  the  feel,  but  less  resiUent  and  crepitant  than  normal. 
The  cut  section  drips  a  blood-stained  serum  and  dark  blood  exudes  from  the 
distended  capillaries.  The  air-cells  do  not  collapse,  though  they  are  not 
solid,  since  excised  pieces  float;  but  the  weight  of  the  lung-tissue  is  much 
increased.  Collapsed  f)ortions  may  be  observed  which  may  readily  be  insuf- 
flated from  the  bronchus,  and  areas  of  extravasation  may  occasionally  be  noted 
near  the  pulmonary  pleura. 

On  microscopic  examination  the  alveolar  epithelium  is  seen  to  be  swollen, 
the  capillaries  greatly  distended,  and  the  air-celk  containing  alveolar  epithelial 
cells,  red  corpuscles,  and  a  few  leukocytes.  Similar  elements  occupy  the  small 
bronchi. 

(6)  Red  Hepatization. — The  affected  tissue  is  solid,  airless,  and  firm, 
resembling,  as  the  term  indicates,  liver-tissue.  It  is  reddish-brown  (mahogany) 
in  color,  presenting  a  dry,  mottled  appearance,  and  when,  as  is  usual,  an  entire 
lobe  is  involved,  it  is  more  voluminous  than  normal  and  its  surface  is  often 
furrowed  by  the  impress  of  the  ribs.  Being  airless,  the  affected  portion  does 
not  crepitate,  and  its  weight  and  specific  gravity  are  increased.  It  cannot 
be  inflated,  is  extremely  friable,  and  its  lacerated  surface  presents  a  finely 
granular  aspect,  this  latter  app>earance  being  due  to  the  minute  plugs  of 
inflammatory  matter  (fibrin)  which  fill  the  air-spaces.  The  air-passages  and 
small  bronchi  are  distended  with  similar  material,  and  granular  masses  can  be 
removed  from  the  air-cells  of  a  cut  or  lacerated  surface  by  carefully  scraping 
the  latter.  If  death  takes  place  during  this  stage,  the  antemortem,  dry, 
inflammatory  exudate  soon  softens,  and  may  flow  from  the  cut  section  as  a 
grumous,  viscid  fluid;  the  consolidated  tissue  sinks  rapidly  in  water.  The 
pulmonary  pleura  is  covered  with  a  fine  sheet  of  fibrin,  and  in  cases  com- 
plicated by  marked  pleurisy  the  fibrinous,  inflammatory  exudate  forms  a 
thick  coating  upon  the  pleural  membrane,  and  the  sac  may  contain  liquid 
effusion. 
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(c)  Gray  Hepatization. — In  this  stage  the  fibrinous  exudation  becomes 
decolorized,  the  surface  at  first  resembling  granite  in  color,  and  later  appearing 
uniformly  gray.  Associated  with  this  change  and  following  it  there  is' fatty 
granular  degeneration  of  the  inflammatory  exudate,  in  consequence  of  which 
the  latter  becomes  moist  and  soft.  The  exudate  loses  its  granular  character, 
while  at  the  same  time  the  friability  of  the  lung-tissue  is  further  increased,  and 
from  the  surface  of  the  cut  section  there  flows  usually  a  grayish-white  or  yel- 
lowish-white purulent  liquid.  Not  less  than  one-half  of  the  fatal  cases  die  in 
the  early  part  of  this  stage.  The  pleiu-a  is  usually  covered  with  a  fine  fibrinous 
exudation. 

Resoluiion  usually  corresponds  in  time  with  the  occurrence  of  the  crisis, 
though  it  may  begin  later.  Pratt  found  larger  phagocytic  cells  in  all  stages 
of  the  disease;  it  is  likely  that  they  play  an  important  part  in  resolution. 
More  recently  Lord^  has  advanced  the  hv-pothesis  that  resolution  is  the  result 
of  local  biochemical  changes  in  the  affected  lung  bringing  about  increased 
hydrogen  ion  concentration  of  the  exudate,  causing  in  turn  the  death  of  the 
pneumococcus  (causing  the  crisis),  and  followed  by  the  liberation  of  an  enzyme 
which  is  capable  of  splitting  peptone  to  amino-acid  nitrogen  when  activated 
by  the  increased  acidity.     Among  unfavorable  terminations  are: 

(1)  Pnmlenl  Infiltration. — Here  the  lung-tissue  becomes  very  soft,  friable, 
and  is  bathed  in  purulent  material;  and  microscopic  observation  shows  the 
pus^lls  densely  infiltrating  the  interalveolar  tissue  and  filling  the  air-spaces 
as  well.    Necrosis  of  the  lung  texture  may  occur,  producing  abscess. 

(2)  Abscess. — ^This  is  due  to  subsequent  infection  by  pyogenic  cocci,  hence 
is  a  complicating  lesion.  The  abscesses  vary  in  size  withm  wide  limits,  most 
frequently  being  situated  near  the  base  of  the  lung.  In  most  instances  the 
abscess  cavity  has  a  fistulous  connection  with  a  bronchus,  but  occasionally 
the  abscesses  become  encapsulated  in  fibrous  tissue,  their  contents  undergoing 
first  caseous  and  then  calcareous  degeneration.  When  multiple,  they  some- 
times coalesce,  forming  large  abscesses. 

(3)  Gangrene  may  rarely  follow,  but  is  due  to  a  specific  cause. 

(4)  Induration. — ^A.  Fr&ikel  states  that  in  a  few  instances  (about  1  per 
^nt.)  pneumonia  ends  in  induration,  and  is  found  upon  section  to  be  smooth 
*nd  its  tissue  resistant  (vide  Chronic  Interstitial  Pneumonia). 

(5)  Pneumonia,  particularly  of  the  apex,  may  terminate  in  phthisis.  Tuber- 
^^  infection  commonly  occurs  in  unresolved  pneumonias. 

Changes  in  Other  Viscera. — ^The  heart  often  appears  pale  and  is  flabby, 
but  upon  microscopic  examination  the  muscular  cell-fibers  of  the  organ  are 
^ot  found  to  be  degenerated  except  in  rare,  protracted  cases.  The  cardiac 
^^bers,  particularly  the  right,  are  distended  with  firm,  tough  clots,  which 
Me  usually  removable  en  masse  from  the  great  vessels  in  the  form  of  arboreal 
^^  The  blood  tends  to  coagulate  promptly  owing  to  the  fact  that  its 
fibrinous  elements  are  vastly  increased,  although  Dochez  found  the  coagulation 
^c  to  be  generally  prolonged.  Flexner  foimd  that  coagulation  was  favored 
by  /luto-agglutination  of  the  red  cells.  The  studies  of  Anders  and  Meeker* 
ffldicate  that  the  coagulation  time  is  somewhat  shortened,  but  that  the  causes 
of  this  abbreviation  are  not  definitely  known. 

^mcarditis  occurs  in  about  5  per  cent,  of  the  cases,  and  is  relatively  more 
^uent  in  right-sided  or  double  pneumonia.  Endocarditis  is  more  common, 
®P^ciaDy  the  ulcerative  form — in  11  out  of  100  autopsies  (Osier).  With 
™ignant  endocarditis  the  lesions  of  meningitis  are  often  combined,  but  as 
*  ^parate  complication  the  latter  is  rare. 

The  spleen  is  congested,  moderately  enlarged  and  softened,  and  the  liver 

1  Jour.  Exp.  Med.,  1919,  xxx,  379. 

*  Jour,  Amer,  Med,  Assoc.,  November  26,  1916,  p.  1591. 


98  INFECTIOUS  DISEASES 

is  likewise  hyperemic  and  somewhat  swollen.  In  the  kidneys  are  found  the 
lesions  of  parenchymatous  inflammation,  and  with  remarkable  frequency  also 
those  of  chronic  interstitial  inflammation.  A  catarrhal  state  of  the  gastro- 
intestinal mucosa  (often  with  jaundice)  is  common;  and  a  frequent  complicat- 
ing change  is  croupous  inflammation  of  the  colon. 

When  the  infection  is  caused  by  the  Friedlander  bacillus  the  diseased 
portions  of  the  lung  are  increased  in  volume,  and  multiple  foci  may  be  formed 
throughout  one  lobe  (Kokawa).  The  cut  section  is  characterized  by  a  slippery 
sensation  to  touch  owing  to  the  presence  of  a  large  amount  of  mucus,  especially 
in  the  early  stages.  Swelling,  proliferation,  desquamation,  and  necrosis  of 
the  epithelium  are  observed.  The  fibrinohemorrhagic  exudate  is  not  greats 
the  large  emigrated  leukocytes  and  the  epithelial  cells  forming  the  principal 
constituents  of  the  exudate  in  the  later  stages.  The  bacilli  are  taken  up  by 
the  epithelial  cells  and  leukocytes,  which  swell  up  and  develop  vacuoles. 
Other  infections  may  be  caused  by  the  pneumobacillus — ^pleuritis,  endocarditis, 
pericarditis,  abscesses,  otitis  media,  and  osteomyelitis. 

Etiology. — Bacteriology. — The  generally  accepted  specific  cause  of 
pneumonia  is  the  Diplococcus  pneumonuB.  It  is  a  lance-shaped  (slightly  elliptic) 
coccus,  united  in  pairs;  when  tj'pical  has  the  shape  of  two  cartridges  placed  end 
to  end,  is  surrounded  by  a  pale  capsule,  and  is  present  occasionally  in  the  nose, 
eustachian  tubes,  and  larynx  of  healthy  individuals.  Netter  found  it  in  20 
per  cent,  of  the  specimens  of  buccal  secretion  taken  from  well  persons,  and  "it 
is  the  migration  of  these  ever-present  germs  into  the  pulmonary  alveoli  which 
causes  pneumonia"  (Wells).  Dochez  and  Avery  have  shown  that  pneumo- 
cocci  fall  into  four  definite  pathologic  groups,  which  they  have  arbitrarily  num- 
bered from  I  to  IV,  the  first  three  groups  being  closely  related  to  each  other. 
These  vary  in  pathogenicity  for  human  beings,  the  order  of  virulence  being  as 
follows:  Groups  III,  II,  I,  IV.  A  study  of  the  sputum  from  normal  individ- 
uals revealed  organisms  which  belong  to  Group  IV,  a  heterogeneous  group,  which 
are  not  closely  allied  the  one  to  the  other.  These  are  of  low  virulence,  and  it 
may  be  assumed  that  the  majority  of  cases  of  pneumonia  are  due  to  organisms 
not  found  in  normal  mouths.  Clough^  determined  the  group  in  121  strains  of 
pneumococci,  the  percentage  incidence  being  as  follows:  I  (35.2),  III  (14.8), 
IV  (25.9),  and  II  (22.2,  typical  and  atypical).  The  pneumococcus  is  present 
in  about  90  per  cent,  of  all  instances  of  pneumonia,  and  in  persons  who  have 
had  the  disease  it  is  detectable  for  many  months  or  even  years.  It  b  generally 
present  in  pure  culture,  but  may  be  associated  with  pyogenic  organisms.  It 
is  probable  that  Friedlander's  bacillus  (discovered  in  1883)  and  other  micro- 
organisms (Eberth's  bacillus,  bacillus  of  Pfeiflfer,  streptococcus  of  erysipelas. 
Bacillus  i>estis)  may  also  have  the  power  to  cause  the  disease;  and  Wassermann 
suggests  that  specific  forms  of  pneumonia  may  coexist  in  the  same  individual, 
as,  for  example,  lobar  pneumonia  and  influenzal  pneumonia.  The  organism 
grows  upon  all  the  culture-media  except  potato  between  the  temp)eratures  of 
24^  and  42**  C.  (McFarland).  The  Diplococcus  pneumonias  (Fig.  8)  can  be 
readily  demonstrated  in  the  sputum  by  treating  a  fixed  cover-slip  preparation 
with  glacial  acetic  acid  which  is  allowed  to  drain  off  and  is  replaced  (without 
washing  in  water)  by  anilin  oil  gentian  violet  solution;  this  is  to  be  poured  off 
and  renewed  two  or  three  times. 

The  Pneumococcus  in  Other  Diseases, — It  has  been  found  in  pure  culture  in 
pleuritis  (including  empyema),  pericarditis,  meningitis,  peritonitis,  endocarditis, 
synovitis,  bronchopneumonia  (principally  in  adults),  acute  abscess,  and  other 
conditions. 

The  mode  of  infection  is  by  inhalation,  although  there  may  be  other  portals 
^  Bud.  Johns  Hopkins  Hosp.,  October,  1917,  p.  306. 
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occurred  in  the  spring,  32  per  cent,  in  winter,  15.7  per  cent,  in  autumn,  and 
15.3  per  cent,  in  the  summer.  In  London  most  cases  appear  between  the  end 
of  March  and  the  end  of  June  (Herringhan).  My  own  analysis  of  the  monthly 
mortality  list  covering  the  decade  from  1894  to  1903  inclusive,  for  Philadelphia, 
gave  the  following  numerical  order:  January,  4210;  February,  3717;  March, 
3496;  April,  3039;  December,  2860;  May,  2238;  November,  1936;  October, 
1296;  June,  1165;  July,  913;  September,  826;  August,  800.  Exposure  to 
cold  is  incapable,  per  se,  of  giving  rise  to  pneumonia.  Longcope  and  Fox 
have  shown  that  the  saliva  of  healthy  persons  containing  the  pneumococcus 
increases  in  virulence  during  the  winter  months.  Greenberg^  thinks  that  the 
temperature  is  the  most  important  contributing  factor. 

(5)  "Catching  cold"  is  often  followed  by  pneumonia,  but  frequently  there 
is  no  such  history.  The  so-called  "cold"  is  a  predisposing  cause,  rendering  the 
respiratory  passages  more  than  ordinarily  susceptible  to  pneumonic  infection. 
Such  facts  as  these  also  explain  why  pneumonia  occurs  with  undue  frequency 
in  persons  following  certain  occupations. 

(6)  Traumatism. — Following  injuries  and  contusions,  especially  of  the 
chest,  which  lower  the  vital  power  and  resistance  of  the  tissues. 

(7)  Age. — Lobar  pneumonia  is  common  at  all  periods  of  life,  but  before 
two  years  of  age  it  is  comparatively  infrequent.  Between  the  ages  of  twenty 
and  forty  susceptibility  is  increased,  and  again  after  the  sixtieth  year  of  life  it 
augments  rapidly.     McDonald'  reports  a  case  of  antenatal  pneumonia. 

(8)  Sex. — ^Males  are  more  commonly  attacked  than  females,  the  dis- 
crepancy in  the  relative  number  of  cases  being  greatest  from  the  twentieth 
to  the  fiftieth  years  of  age,  and  being  due  to  the  more  frequent  abuse  of  alcohol 
by  men  and  the  greater  liability  to  exposure. 

(9)  Race. — ^The  negro,  American  Indian,  and  the  Eskimo  are  more  sus- 
ceptible to  pneumonia  than  the  white  race. 

(10)  Unhygienic  Surroundings. — ^The  disease  is  more  frequent  among  the 
lower  than  the  higher  classes — a  fact  due  to  the  improved  hygienic  environ- 
ment of  the  latter. 

(11)  Circumstances  Connected  with  Individuals. — ^The  alcoholic  is  espe- 
cially prone  to  this  disease.  The  increasing  incidence  of  pneumonia  is  probably 
due  in  a  measure  to  the  recognized  increase  in  frequency  of  the  various  forms 
of  degeneration  of  the  viscera,  particularly  of  the  heart  and  kidneys.  Certain 
chronic  diseases  (chronic  Bright's  disease,  organic  heart  affections,  carcinoma, 
diabetes,  etc.)  exert  an  influence.  Emigrants  would  seem  to  be  more  suscep- 
tible than  p>ersons  who  have  become  acclimated.  Colonel  Vaughn  has  shown 
that  the  majority  of  the  cases  of  pneumonia  which  have  occurred  in  American 
camps  during  the  war  were  found  among  men  who  came  from  the  rural  dis- 
tricts. Cowles  observed  at  the  Groton  School  for  Boys  that  an  acute  fatigue 
due  to  violent  exercise  was  a  contributing  cause  of  pneumonia. 

(12)  Prior  Attacks. — One  attack  undoubtedly  leaves  the  system  more 
susceptible  to  the  disease,  so  that  rep>eated  attacks — ten  or  more — ^may  occur 
in  the  same  individual. 

(13)  There  has  been  noted  a  marked  increase  in  the  number  of  cases  of 
lobar  pneumonia  during  the  past  quarter  of  a  century.  Wells  has  shown  by 
statistical  facts  that  the  incidence  of  the  disease  has  steadily  increased  during 
the  last  century. 

Immunity. — The  results  of  the  investigations  of  Behring  and  Kitasato 
with  the  blood-serum  of  animals  which  had  been  immunized  against  tetanus 
and  diphtheria  led  Drs.  G.  and  F.  Klemi>erer  to  experiment  upon  the  lower 
animals  with  Frankers  diplococcus.    They  found  that  the  rabbit  could  be 

*  Jour.  Amer.  Med.  Aasoc.y  1919,  Ixxii,  252. 

*  British  Med.  Jour.,  November  11,  1911. 
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RDdeied  immune  by  intravenous  or  subcutaneous  injections  of  large  amounts 
of  tbe  fluid  bouillon  cultures  or  of  the  glycerin  extract.  From  10  to  20  c.c. 
of  serum  taken  from  a  non-receptive  animal  were  injected  into  the  veins  of  an 
inimal  that  was  su£Fering  from  typical  pneumonia  (artifically  produced), 
whereupon  the  symptoms  subsided  rapidly  and  the  animal  entered  upon  a 
q)eedy  recovery.  The  same  serum,  used  in  a  similar  manner  upon  healthy 
RCODtive  animak,  rendered  them  non-receptive. 

Clinical  History. — Prodromes  are  rare,  and  when  present  consist  of  a 
sli^t  general  indisposition,  lasting  a  day  or  more.  Rarely,  there  is  cough, 
tbraadc  oppression,  and  slight  chest  pains  (simple  bronchitis),  that  may  or 
may  not  be  connected  with  the  pneumonic  process.  Here  invasion  may  be 
maiked  by  sudden  great  thoracic  oppression  or  by  a  gradual  development  of 
the  local  and  general  symptoms  without  rigor. 

Usually  the  invasion  is  very  abrupt  and  marked  by  a  severe  rigor,  which 
his  a  duration  of  from  half  an  hour  to  an  hour,  during  which  period  the  patient 
feels  most  uncomfortable,  and  is,  indeed,  very  ill.  The  initial  chill  may  occur 
It  any  hour  of  the  day  or  night,  the  fever  rising  immediately  and  rapidly,  and 
the  tonperature  often  mounting  to  104°  F.  (40°  C.)  or  even  higher  in  the  course 
of  a  few  hours.  The  skin  becomes  harsh  and  dry,  the  face  flushed,  and  the 
cheek  on  the  side  affected  often  shows  a  circumscribed  deep-red  spot.  Prostra- 
&n  is  pronounced,  and  headache  and  other  nervous  disturbances  (restlessness, 
delirium)  accompany  and  follow  the  ushering-in  symptoms. 

The  thoracic  symptcms  follow  closely  upon  the  termination  of  the  chill. 
Inspiration,  particularly  if  deep,  causes  a  stabbing  pain  in  the  affected  side; 
the  respirations  are  hurried,  somewhat  jerking  and  shallow  (panting),  while 
the  pain  persists,  and  later  dyspnea  may  become  marked,  with  accelerated 
breathing.  Cough  sets  in  early,  and  is  dry  and  painful  during  the  first  day  or 
even  longer,  and  may  be  attended  with  expectoration,  which  generally  presents 
a  chamcteristic  rusty  or  blood-stained  appearance.  The  physical  signs  rarely 
appear  before  the  end  of  the  first  day,  and  sometimes  as  late  as  the  third 
(central  pneumonia) ;  in  the  latter  form  the  local  symptoms,  as  cough,  dyspnea, 
and  sometimes  pain,  are  either  wanting  or  feebly  expressed  during  the  first 

three  or  four  days,  and  the  clinical  picture  is  composed  of  the  general  features 

only. 

Anorexia  is  usually  complete;  thirst  is  excessive,  and  commonly  there 
^  wmimy  at  the  onset,  the  bowels  being  generally  constipated,  though  diar- 
rhea may  not  infrequently  be  present.  The  patient  in  most  instances  lies 
upon  the  affected  side  until  the  pain  has  in  great  part  subsided,  and  then  he 
^  apt  to  assume  the  dorsal  position,  exposing  to  full  view  an  anxious  counte- 
^^^^f  with  a  characteristic  flush  upon  the  cheek,  while  the  alse  nasi  are  seen  to 
Q^te  forcibly  during  inspiration.  Very  frequently  herpes  on  the  lips  or  nose 
appears  about  this  time,  and  forms  a  valuable  diagnostic  symptom.  The 
nocturnal  remissions  are  slight,  the  temp>erature  being  of  the  continued  type, 
and  the  fever  continues  high— 104°  to  105°  F.  (40°-40.5°  C.)— for  from  five 
to  ten  days,  and  generally  terminates  by  crisis.  The  pulse  is  somewhat  quick- 
ened, but  the  pidse-respiration  ratio  is  not  maintained.  The  other  general 
jeatures  last  until  the  crisis  occurs,  or  even  increase  in  severity,  but  do  not  out- 
cast this  period;  many  of  the  local  symptoms,  however,  and  particularly  pain, 
^  greatly  improved  before  the  crisis  is  reached. 

^  will  be  seen  hereafter,  the  general  course  of  pneumonia  is  modified  by 
*  variety  of  interfering  conditions  that  have  relation  to  complications,  individual 
P'^^^^nistances,  severity  of  the  type,  etc.  In  the  instances  in  which  the  crisis 
^ reached  convalescence  is  rapidly  established.  The  crisis  may  be  accompanied 
"y  special  symptoms,  as  copious  sweating  or  diarrhea. 
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LEADtNQ  Stuptohb  IN  Detail. — Locil  oi  ResplntoiT  Sjmptonu. — In- 
creased frequency  of  the  respirations  is  a  characteristic  symptom,  the  rate 
varying  from  40  to  60  per  minute  in  adults,  and  in  children  from  60  to  90  or 
more.    It  is  panting  in  character,  particularly  when  pneumonia  occurs  vx 
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old  subjects,  and  both  inspiration  and  expiration  are  brief,  though  sometimes 
separated  by  a  rather  long  pause.  Expiration  is  usually  accompanied  by  an 
audible  "grunt,"  indicating  great  oppression,  and  while  actual  dyspnea  is  ft 
frequent  symptom,  it  may  be  absent,  or  as  the  case  progresses  may  become 
either  increased  or  greatly  diminished  accordbg  to  the  severity  of  the  type. 


LOBAR  PNEUMONIA  103 

The  chief  causes  of  the  rapid  and  labored  breathing  are  the  involvement  of 
a  Iar;ge  portion  of  the  lung,  associated  general  bronchitis,  pericarditis  or  exten- 
sive pleurisy,  cardiac  failure,  collateral  congestion  with  edema,  fever,  and  the 
mtense  pain  in  the  side.  The  odor  of  acetone  is  sometimes  detectable  upon 
the  breath  in  advanced  cases. 

The  ptdse^-respiration  ratio  is  disturbed,  the  relation  now  being  1  to  2,  or 
even  1  to  1.5,  instead  of  1  to  4,  as  in  health  (Fig.  9). 

Pain  in  the  aflPected  side  is  in  most  cases  developed  within  a  few  hours 
after  the  initial  chill,  and  after  lasting  two  or  three  days  gradually  disappears. 
It  is  stabbing  in  character,  and  usually  referred  to  the  region  immediately  below 
the  nij^le  or  to  the  axilla,  and  rarely  to  other  points  (abdomen,  flank — the 
s(Kalled  abdominal  symptom).  In  most  instances  it  is  not  severe  until  greatly 
mtensified  by  the  cough,  which  always  aggravates  this  symptom,  as  does  deep 
inspiration.  The  pain  is  due  to  implication  of  the  pleura  covering  the  inflamed 
\mgf  and  may  be  entirely  absent,  especially  in  the  aged  and  those  showing 
marked  toxemia. 

The  cough,  like  the  chest  pain  and  respiration,  is  somewhat  characteristic, 
being  frequent,  short,  dry,  and  voluntarily  repressed,  because  it  is  attended 
with  increased  suffering.  Yet  there  are  cases  that  run  their  entire  course 
without  cough — e.  g.,  in  the  aged  and  in  drunkards. 

The  Sputum. — At  first  mucoid  and  frothy,  it  soon  becomes  of  a  character- 
istic rusty  color.  It  consists  of  a  frothy,  fluid  mucus  containing  an  abundance 
of  small  viscid  masses  of  a  yellowish-  or  reddish-brown  color,  from  admixture 
of  blood.  The  chief  peculiarity  of  the  sputum  in  fully  develoi>ed  cases  is  its 
tmdily  and  tenacity,  often  adhering  to  the  receptacle  even  though  the  latter 
be  mverted ;  owing  to  its  adhesive  quality  it  is  ejected  from  the  mouth  with 
considerable  difliculty  by  the  patient.  About  the  time  of  the  crisis  the  sputum 
usually  becomes  more  abundant,  distinctly  purulent,  and  its  expulsion  easy, 
but  rarely  it  may  be  absent  after  the  crisis.  In  severe  types  of  the  disease  it 
may,  at  the  outset,  consist  largely  of  pure  blood,  and  in  adynamic  forms  it  is 
often  thinner  and  darker  in  color  (prune  juice).  There  are  cases  in  which  there 
B  an  abundance  of  mucopurulent  expectoration  when  extensive  associated 
bronchitis  occurs,  and,  on  the  other  hand,  instances  are  met  with  in  which 
W)thing  is  expectorated  save  a  little  light-colored  mucus.  In  old  persons  or  in 
those  previously  enfeebled  there  may  be  no  expectoration  whatsoever.  The 
wiount  is,  therefore,  exceedingly  variable. 

Under  the  microscope  the  sputum  is  seen  to  contain  red  blood-corpuscles, 
alveolar  epithelium,  the  Micrococcus  lanceokUvs  (usually  with  other  micro- 
wganisms),  pus-corpuscles,  and  small  fibrinous  casts. 

General  Features. — The  Fever. — As  I  have  already  stated,  the  fever  rises 
^pidly  during  the  initial  chill,  so  that  in  eight  to  twelve  hours  the  temperature 
i«iches  104°  or  105°  F.  (40°  or  40.5°  C).  It  then  remains  high  until  the  crisis, 
P^'Tsuing  the  continued  type,  with  nocturnal  remissions  amounting  to  a  degree 
or  over,  while  the  daily  fluctuations  correspond  with  the  normal,  except  that 
"^^y  are  now  somewhat  exaggerated.  In  children  the  rigor  is  almost  always 
'^phiced  by  convulsions.  The  temperature  has  a  lower  average  range  in  per- 
sons previously  debilitated,  in  old  people,  and  in  drunkards  than  in  healthy 
*^^lts  and  children.  During  the  febrile  period  there  may  be  observed  a  pro- 
^|inced  fall  of  temperature — pseudocrisis — but  the  temperature  again  rises 
to  Its  former  height.  This  may  occur  quite  early,  though  more  often  it  precedes 
^^  true  crisis  by  a  day  or  two;  and  rarely  it  may  take  place  repeatedly,  and  the 
r^Perature-curve  bear  a  strong  resemblance  to  the  remittent  or  even  the 
Hitermittent  type,  regardless  of  any  malarial  infection.  The  temperature  may 
be  unusually  high,  106°  F.  (41.1°  C.)  or  even  107°  F.  (41.6°  C),  these  striking 
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tare,  etc.,  in  pseudocrisis,  while  it  disappears  with  the  true  crisis.  Stienon 
finds  that  in  the  febrile  stage  the  polynuclear  cells  are  enormously  increased, 
both  relatively  and  absolutely,  but  as  soon  as  these  diminish  the  eosinophiles, 
previously  absent,  begin  to  increase.  A  small  percentage  of  myelocytes  may 
be  found.  Slight  leukocytosis  may  indicate  a  mild  infection,  but,  as  a  rule,  it 
is  a  bad  prognostic  sign.  Leukopenia  occurs  in  the  maUgnant  cases;  on  the 
other  hand,  leukocytosis  of  high  degree,  while  indicating  a  severe  infection, 
%  at  the  same  time,  shows  a  good  reaction."  Leukocytosis,  however,  may 
be  prevented  by  previous  infections  (e.  g.,  typhoid)  and  the  use  of  internal 
antipyretics.  The  pneumococd  may  be  agglutinated  by  the  serum  of  pneu- 
monia patients. 

The  red  corpuscles  and  hemoglobin  remain  Uttle  changed  during  the  f astig- 
imni  but  show  a  marked  decrease  almost  inmiediately  after  the  actual  crisis. 
The  blood-plates  are  also  increased  in  number  (Hayem). 

Cerebral  Sjmploms. — Headache  sets  in  early  and  may  be  a  prominent 
and  persistent  feature.  In  many  cases,  and  particularly  in  children,  the  disease 
b  ushered  in  by  convulsions,  this  symptom  occurring  more  often  in  the  apical 
than  m  the  basilar  form  of  pneumonia.  Delirium  may  come  on  during  the 
acme  of  the  disease  (rarely,  it  may  start  as  an  acute  mania),  and  may  assume 
a  maniacal  form,  but  oftener  in  my  experience  consciousness  has  been  retained, 
hi  the  drunkard  delindm  tremens  usually  develops,  and  may  anticipate  the 
symptoms  referable  to  the  lungs;  and  I  fully  agree  with  Osier  in  stating  that 
it  should  be  an  invariable  rule,  if  fever  be  present,  to  examine  the  lungs  in  de- 
firium  tremens.  These  cases  may  often  be  appropriately  termed  walking 
pMWfumia,  since  they  go  about  until  excitement  gives  way  to  a  coma  that 
deepens  into  death.  In  adynamic  forms  a  low,  muttering  delirium  and  coma 
are  frequent. 

In  the  so-called  cerebral  pneumonia  the  nervous  phenomena  are  quite 
pronounced,  and  simulate  closely  cases  of  cortical  meningitis.  It  is  often 
associated  with  excessively  high  fever  except  in  the  aged,  when  the  cerebral 
symptoms  are  also  well  marked,  but  the  fever  is  moderate.  Apical  pneu- 
monias are  apt  to  assiune  the  cerebral  type,  but  in  my  experience  this  dictum 
IS  correct  as  relating  to  children  only.  Double  pneumonias  are  commonly 
^^iaracterized  by  severe  cerebral  symptoms. 

The  Cotaneoos  Symptoms. — As  stated  before,  herpes  is  conmion  and  its 
diagnostic  importance  is  considerable.  Nasolabial  herpes  is  but  little  less 
frequent  in  this  disease  than  in  malaria,  being  present  in  about  one-third  of  the 
owes.  It  usually  comes  out  from  the  second  to  the  fifth  day  of  the  disease, 
wd  rarely  may  appear  upon  the  cheek,  lobe  of  the  ear,  the  genitals,  forearm, 
^rupon  the  mucosa  of  the  tongue.  Sweats  are  not  common  except  at  the  time 
w  the  crisis,  when  they  may  be  copious.  The  deep-red  circumscribed  spK>t 
upon  one  cheek  (mahogany  flush),  usually  on  the  side  of  the  affected  lung,  has 
already  been  mentioned.    Urticaria  has  been  observed,  though  rarely. 

Kfestive  System. — ^The  mouth  is  dry,  the  tongue  has  a  coating  of  a 
yellowish-white  color,  becoming  dry  and  brown  in  cases  representing  a  low 
form,  and  anorexia  and  thirst  are  present.  Vomiting  is  not  uncommon  at  the 
^^t,  and  may  be  repeated,  while  constipation  is  the  general  rule  and  diar- 
J*^  the  frequent  exception.  Sears  and  Larrabee  in  an  elaborate  analysis 
of  949  cases  found  that  pain  below  the  costal  margin  was  frequently  present, 
™  in  several  cases  appendicitis,  especially  when  the  pain  was  associated  with 
muscle  spasm.  Splenic  enlargement  of  slight  degree  can  usually  be  detected 
on  palpation. 

Urinary  Symptoms. — The  urine  is  febrile,  diminished  in  amount,  and 
^St  colored,  the  urea  and  uric  acid  being  greatly  in  excess.    On  the  other 
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hand,  the  chlorids  are,  according  to  the  older  authors,  either  diminished  in 
atnount  or  absent  during  the  febrile  stage,  presumably  for  the  reason  that  they 
pass  into  the  inflamed  lung  tissue.  They  are  not,  however,  constantly  absent, 
and  sometimes  they  are  not  even  lessened  in  pneumonia;  moreover,  their 
disappearance  is  not  i)eculiar  to  this  disease.  The  above-mentioned  f^ts 
justify  two  important  inferences:  (1)  The  absence  of  chlorids  is  a  symptom 
of  little  diagnostic  value;  and  (2)  their  reappearance  in  the  urine  toward  the 
close  of  pneumonia  is  of  small  prognostic  worth.  Slight  (febrile)  albuminuria 
is  common.    Ketonuria  may  be  noted. 

Physical  Signs. — Stage  of  Congestion. — ^The  density  of  the  lung  is  in- 
creased, but  the  involved  tissue  is  not  consolidated  and  the  pleura  is  not  yet 
covered  with  fibrin. 

Inspection, — ^The  movements  of  the  affected  side  (especially  if  the  base 
be  involved)  are  defective,  the  degree  of  expansion  being  much  diminished. 
In  double  pneumonia  the  costal  type  of  breathing,  combined  with  a  vigorous 
play  of  the  abdominal  muscles,  is  observed. 

Palpation. — ^There  is  a  slight  increase  in  the  tactile  fremitus  over  the  con- 
gested area,  and  defective  expansion  is  noted. 

Percussion. — ^The  note  may  be  normal,  though  more  often  it  is  briefer, 
higher  pitched,  or  even  distinctly  tjTnpanitic. 

Auscultaiion. — ^The  breath-sounds  are  weak,  and  sometimes  become 
bronchovesicular  upon  deep  inspiration,  while  over  the  unaffected  lung  tissue 
they  are  exaggerated.  If,  as  often  happens,  inflammatory  products  due  to 
associated  bronchitis  occupy  the  small  bronchi,  subcrepitant  r&les  may  be 
audible.  The  crepitant  r&le,  however,  is  rarely  heard  until  the  close  of  the 
first  stage. 

Stage  of  Consolidation. — Inspection. — There  is  little  or  no  expansive  motion 
of  the  chest  over  the  affected  area,  while  upon  the  unaffected  side  it  b  increased. 
The  volume  of  the  thorax  on  the  diseased  side  is  inereased,  as  shown  by  men- 
suration, but  the  intercostal  depressions  are  not  effaced. 

Palpation  renders  clearly  p^ceptible  the  defect  or  absence  of  expansion. 
Vocal  fremitus  is  usually  much  increased,  though  in  exceptional  instances  it 
is  diminished  or  absent — a  circumstance  which  can,  as  a  rule,  though  not 
invariably,  be  attributed  to  an  associated  pleurisy  with  more  or  less  effusion. 
Frequently  a  friction-rub  is  felt  before  complete  consolidation  is  established. 

Percussion. — Varying  degrees  of  dulness  are  obtained  in  this  stage,  and 
before  the  lung  tissue  becomes  thoroughly  solidified  the  note  may  have  a  tym- 
panitic quality.  After  complete  consolidation  there  is  usually  marked  or 
absolute  dulness  posteriorly,  unchanged  by  full  inspiration,  while  the  note 
may  be  more  or  less  tympanitic  anteriorly,  where  the  vibrations  are  more 
apt  to  reach  the  air  in  the  larger  bronchi.  A  sense  of  resistance  is  offered  to 
the  pleximeter-finger,  but  not  to  the  same  degree  as  in  the  case  of  a  pleurisy 
with  effusion.  When  the  latter  condition  is  associated  and  in  massive  pneu- 
monia the  percussion-note  vfWX  be  flat.  Deadness  is  less  marked  in  old  people 
in  whose  ribs  senile  changes  have  taken  place,  which  render  them  more 
resonant,  or  in  cases  in  which  the  consolidated  areas  occupy  the  central 
portions  of  the  lung.  Above  the  solidified  part  skodaic  resonance  is  usually 
obtainable. 

Auscultation. — Bronchial  or  tubular  breathing  is  heard,  as  a  rule,  over  the 
solidified  lung,  but  it  may  be  absent  in  consequence  of  the  plugging  of  the 
large  bronchi  with  exudate  (so-called  massive  pneumonia).  Bronchophony 
is  usually  obtainable  over  the  portion  of  the  lung  affected,  though  this  may 
also  be  absent,  and  for  the  same  reason  as  in  the  case  of  the  bronchial  breath- 
ing:   it  sometimes  takes  the  form  of  egophony.    Subcrepitant  r&les,  due  to 
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associated  bronchitis,  are  sometimes  heard  with  unusual  distinctness  (owing 
to  the  consolidation),  and  the  crepitant  r&le  at  the  end  of  inspiration  is  best 
heard  at  the  beginning  of  consolidation,  when  the  pleura  receives  its  coat  of 
fibrin  and  while  the  lung  is  yet  capable  of  sufficient  movement  to  produce  fine 
pleural  friction.    A  distinct  friction-rub  may  also  be  heard  occasionally. 
Stace  of  Gray  Hepatization. — ^With  beginning  resolution  the  solid  contents 
of  the  air-cells  liquefy  and  are  removed,  so  that  air  now  re-enters  the  air-ceUs 
and  permits  a  consequent  increase  in  the  movement  of  the  lung. 
Iiupection. — ^The  normal  expansile  movement  gradually  returns. 
Palpation. — ^Tactile  fremitus  progressively  diminishes. 
Percussion, — ^The  dull  or  tympanitic  quality  of  the  note  is  gradually  lost, 
though  the  fact  must  be  emphasized  that  the  abnormalities  in  the  note  vanish 
more  slowly  than  the  other  abnormal  physical  signs.     Some  degree  of  deadness 
often  remains  long  after  apparent  recovery. 

AuscuUaiion. — ^With  increased  movement  of  the  lung  there  may  be  a  re- 
appearance of  the  crepitant  rfile,  due  to  interplay  of  the  pleural  surfaces, 
and  the  softened  exudate  in  the  air-cells  gives  rise  to  subcrepitant  r&les,  heard 
both  on  inspiration  and  expiration  (rdle  redux),  with  coarser  r&les  over  the 
bronchi.  Bronchial  breathing  gradually  gives  place  to  bronchovesicular, 
and  the  latter,  in  turn,  to  normal,  breathing. 

The    Pneumococcus    Septicemia. — The    pneumococcus    infection    may 
cause  severe  toxic  features  and  even  speedy  death  without  any,  or  with  but 
little,  involvement  of  the  lung  texture.    The   general   invasion  symptoms, 
such  as  the  chill,  high  fever,  and  nervous  symptoms  which  always  predominate, 
however,  are  present  and  persist  until  death  ends  all.     Death  is  preceded  by 
signs  of  cardiac  failure,  by  vasomotor  paresis,  or,  more  rarely,  by  coma.     In 
some  of  these  cases  localization  of  the  morbid  process  may  occur  in  organs 
other  than  the  lungs,  as  the  cerebral  meninges,  the  endocardium,  pericardium, 
and  the  pleura.    An  assured  diagnosis  in  these  atypical  forms  of  the  pneumo- 
coccus inJFection  can  be  arrived  at  by  a  bacteriologic  examination  of  the  exudate 
obtained  by  aspiration.    The  pneumococcus  can  also  be  demonstrated  in 
blood-cultures,  provided  that  they  are  made  with  large  quantities  of  blood. 
Complications. — Many  of  these  are  due  to  the  primary  infection. 
Pleurisy  is,  of  necessity,  associated  in  all  instances  in  which  the  consolida- 
tion reaches  the  pleura.     In  most  cases  the  presence  of  the  diplococci  has 
been  demonstrated.     Cases  are  met  with  in  which  the  truly  pneumonic  sjinpn 
toms  are  overshadowed  by  the  intensity  of  the  pleuritis,  and  to  these  the  term 
pleuropneumonia  has  been  applied.    There  is  often  a  copious  effusion  which 
is  exceedingly  rich  in  fibrin — a  circumstance  which  distinguishes  it  from  other 
fonns  of  acute  pleurisy.    There  may  be  the  ordinary  grade  of  pleurisy  on  the 
side  of  the  pneumonia,  and  a  severe  grade  on  the  opposite  side  which  is  apt  to 
be  purulent.     Indeed,  empyema  has  of  late  been  shown  to  be  a  frequent 
complication  of  pneumonia,  and  it  also  occurs  as  a  sequel.     Anders  and  Morgan^ 
in  a  statistical  study  of  2512  cases  of  pneumonia  found  that  a  serofibrinous 
pleurisy  occurred  in  198  cases  and  empyema  in  68.    The  relative  incidence  of 
empyema  complicating  pneumonia  was  50  per  cent,  in  115  cases  at  Camp  Custer 
(Beals,  Zimmerman,  and  Marlow).     A  condition  that  affects  its  incidence  is 
involvement  of  the  lower  right  lobe.    Lambert  and  Daly  report  5  cases  of 
empyema  developing  as  a  complication  in  lobar  pneumonia  which  showed  a 
sudden  rise  of  leukocytosis  to  nearly  or  more  than  double  the  count  of  the  pre- 
vious day.     Its  development  is  accompanied  by  replacement  of  ordinary  dul- 
ness  by  flatness  with  great  resistance,  and  by  the  disappearance  of  r&les  and 

*  Jour,  Amer,  Med.  Assoc.,  1911,  Ivii,  1204. 
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breath-sounds,  normal  and  abnormal.  Other  characteristic  features  of  em- 
pyema are  present.  In  all  cases  in  which  the  presence  of  a  pleural  exudate  is 
strongly  suspected  during  the  course  of  pneumonia,  needlmg  should  be  re- 
sorted to  without  delay. 

There  is  a  prompt  rise  of  fever,  the  temperature  leaping  to  103®  or  104® 
F.  (39.4®  or  40®  C.)  quickly,  after  which  it  is  decidedly  remittent  in  type,  but 
there  are  no. hectic  chills.  Fistulous  connection  with  a  bronchus,  howeva*, 
and  the  establishment  of  empyema  necessitoHs  are  conmion  events,  and  may  be 
preceded  by  diurnal  chills,  sweats,  etc. 

The  occurrence  of  septic  pkerumiena  is  a  certain  indication  of  secondary 
infection  by  streptococci.  The  pus  b  rarely  absorbed  and  frequently  becomes 
encysted.  I  saw  one  instance  in  which  the  effusion  measured  8  liters,  while 
ordinarily  the  amount  ranges  from  2  to  5  liters.  Removal  of  the  effusion  by 
aspiration  is  promptly  followed  by  the  disappearance  of  the  fever,  but  reac- 
cumulation  generally  occurs. 

Finally,  if  defervescence  in  pneumonia  takes  place  by  lysis  or  if  an  irregular 
fever  persists,  a  residual  purulent  or  serofibrinous  effusion  may  be  considered 
as  the  likely  cause.  This  latter  complication  is  attended  by  a  paroxymsal 
cough  which  is  excited  by  movement,  and  is  not  usually  accompanied  by 
expectoration. 

Acute  c^eneral  bronchitis  may  pre-exist  or  arise  as  a  complication,  and  often 
proves  formidable,  intensifying  the  fever  and  increasing  the  dyspnea,  the 
tendency  to  heart  failure,  and  the  cyanosis.  The  expectoration  b  freer  than 
in  uncomplicated  pneumonia,  and  over  the  bronchi  mobt  r&les  intermingled 
with  sibilant  and  sonorous  r&les  are  audible. 

Pericarditia. — ^Thb  b  an  important  and  serious  complicating  affection. 
According  to  Chathard,  it  b  oftener  synchronous  with  involvement  of  the 
right  than  of  the  left  lung,  hence  arises  as  often  by  a  metastatic  process  as 
by  direct  extension.  It  was  present  in  4.66  per  cent,  of  665  cases  and  occurred 
most  frequently  in  young  adults.  Although  generally  of  the  plastic  variety, 
it  is  not  infrequently  serofibrinous,  and  rarely  the  effusion  is  purulent.  Stowe^ 
during  the  epidemic  of  pneumonia  in  the  first  year  of  the  war  had  the  oppor- 
tunity of  observing  300  autopsies  on  patients  dying  of  pneumonia.  Hb  statb- 
tics  show  that  pericarditb  occurred  as  a  complication  in  72  (24  per  cent.) 
of  the  cases.  Oif  these  72  cases,  19  per  cent,  had  an  acute  serofibrinous  p)eri- 
carditis;  19  per  cent.,  a  subacute  fibrinoplastic  and  purulent  type,  while  the 
remainder  (61  per  cent.)  were  acute  purulent  effusions.  There  was  about  an 
equal  involvement  for  the  two  lungs,  but  "pericarditb  occurred  only  one- 
eighth  as  frequently  in  patients  without  empyema  as  in  patients  with  em- 
pyema." The  diagnosis  can  be  made  here  as  under  other  conditions  (peri- 
cardial friction-rub,  etc.),  but  the  complication  is  often  insidious.  The  oc- 
currence of  increased  dyspnea,  with  or  without  precordial  pain,  should  serve 
as  a  signal  and  lead  to  a  physical  examination. 

Endocarditis. — Preble  has  well  said  that  endocarditis  should  always  be 
suspected  in  a  case  of  pneumonia,  which  is  followed  by  an  irregular  temperature 
not  sufficiently  accounted  for  by  some  other  complication,  such  as  empyema. 
Out  of  209  cases  of  malignant  endocarditis  collected  by  Osier,  54  cases  occurred 
in  pneumonia.  Endocarditis  complicates  pneumonia  in  1  per  cent,  of  all  cases 
and  in  5  per  cent,  of  the  fatal  cases  (Preble).  It  is  generally  of  the  malignant 
type  and  may  attack  any  valve  (the  aortic  leaflets,  however,  being  most  com- 
monly affected).  There  are  no  reliable  sjTnptomatic  indications  of  thb  con- 
dition.   The  physical  signs  must  be  faithfully  and  systematically  noted. 

*  Jour,  Amer.  Med.  Aasoc.,  1919,  Ixxiii,  264. 
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Frequently  murmurs  are  absent;  and,  on  the  other  hand,  the  presence  of  a 
murmur  alone  is  by  no  means  diagnostic  of  the  complication.  Bradycardia 
b  not  uncommon,  but  oftener  the  pulse  is  rapid  and  feeble.  The  develop- 
ment of  septic  manifestations,  especially  irregular  fever,  chills,  and  sweats, 
renders  the  case  hi^y  suspicious,  and  when,  in  addition,  there  arises  distinct 
evidence  of  embohc  processes  the  diagnosis  becomes  highly  probable.  If, 
now,  the  symptoms  of  meningitis  supervene,  little  doubt  remains  as  to  the 
diaracter  of  the  complications,  since  meningitis  and  endocarditis  are  often 
combined  in  pneumonia. 

Netter,  Weichselbaum,  and  Bignami  have  shown  that  acute  endocarditis 
may  be  caused  directly  by  the  diplococcus  of  pneumonia. 

Chronic  Endocarditis. — ^Pneumonia  arising  in  the  course  of  chronic  en- 
docarditis is  apt  to  be  attended  by  cardiac  failure,  with  ensuing  venous  stasis. 
The  murmurs  of  chronic  valvulitis  often  diappear  with  the  development  of 
pneumonia. 

Cardiac  clots  (antemortem)  may  form,  but  are  rare.  They  result  from 
weakness  of  the  ventricular  wall,  especially  in  the  right  heart;  and  are  most 
apt  to  arise,  therefore,  in  cases  in  which  the  preagonal  period  is  much  pro- 
longed. Venous  thrombosis  is  rarely  seen,  and  embolism  of  the  larger  arteries 
is  a  rare  complication.  Cerebral  embolism,  causing  aphasia,  has  been  ob- 
served but  seldom.  Pneumonic  hemiplegia,  either  without  gross  cerebral 
lesions  or  from  a  larval  meningitis,  rarely  occurs. 

Pneunococcos  meningitis  may  be  a  complication;  it  differs  only  in  the 
bacteriologic  findings  from  meningococcus  meningitis.  Pneumococcus  men- 
ingitis may  also  occur  independently  of  lung  involvement. 

The  symptoms  are  not  clearly  defined;  particularly  is  this  true  when  it 
develops  during  the  invasion  period  and  the  basilar  meninges  are  not  involved. 
The  presence  of  intense  and  persistent  headache,  rigidity  of  the  nucha,  wild 
delirium  followed  by  stupor,  deepening  into  profound  coma,  affords  a  basis 
for  a  probable  diagnosis.  Its  frequent  association  in  the  purulent  form  with 
ulcerative  endocarditis  has  been  pointed  out  above.  The  cerebrospinal  fluid 
contains  no  sugar  in  this  condition. 

Peripheral  neuritis  is  among  the  rare  complications  of  this  disease. 
Parotitis  is  also  sometimes  seen,  and  may  cause  a  fatal  termination  of 
the  case.     I  have  seen  two  instances,  however,  in  which  this  was  a  complica- 
tion, and  both  ended  in  recovery.     It  is  thought  to  be  associated  usually  with 
endocarditis,  but  not  so  in  my  cases. 

Arthritis. — A  pneumococcic  arthritis  occurs,  but  it  is  rare.  The  joint  is 
occasionally  primarily  involved,  showing  the  importance  of  toxemia  (Herrick). 
It  is  most  prone  to  develop  after  the  crisis,  and  is  associated  with  meningitis 
and  endocarditis.  The  exudate  is  generally  a  thick  creamy  pus,  less  commonly 
serofibrinous.  The  changes  may  be  either  slight  in  the  acute  forms,  or  exten- 
sive and  destructive  of  cartilage  and  bone,  particularly  in  the  more  chronic 
cases.  A  recognition  of  the  condition  demands  exploratory  aspiration  and 
bacteriologic  examination.  The  mortality  rate  is  65  per  cent.  Rheumatism 
and  oiitis  media  may  be  rarely  met  also,  particularly  in  children.  The  pus  in 
complicating  otorrhea  should  be  examineid  for  concomitant  organisms. 

Gastro-intestinal  Complications. — Croupous  gastritis  may  rarely  intervene. 
Fussell*  calls  attention  to  complicating  acute  dilatation  of  the  stomach;  it  causes 
vomiting,  sudden  epigastric  distention  becoming  general,  and  collapse,  which 
is  an  urgent  symptom.  Croupous  colitis  is  a  frequent  concomitant,  sometimes 
grave,  giving  rise  to  tympanites  and  diarrhea.  Tympanites^  due  to  paresis 
of  the  intestinal  muscularis,  may  occur  and  is  a  serious  complication. 

*  Amer.  Jour,  Med.  <Sci.,  December,  1911. 
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(5)  Bflions  Pneumonia  (Malarial  Pneumonia), — In  pneumonia  occurring 
in  malarial  subjects  the  initial  chill  is  prolonged  and  the  fever  paroxysmal  or 
remittent.    Jaundice  and  vomiting  are  common. 

(6)  In  children  the  first  symptom  is  often  a  convulsion.  Cerebral  symp- 
toms (delirium,  stupor,  coma)  may  appear  early.  The  upper  lobes  of  the  lungs 
are  frequently  involved.  Unless  the  objective  indications  be  examined  for, 
the  disease  is  frequently  overlooked.  The  characteristic  sputum  is  rarely 
seen  in  juvenile  pneumonia.  Crozer  Griffith  reports  8  cases  in  which  the  pain 
suggested  appendicitis. 

(7)  In  old  persons  the  initial  chill  is  often  absent  or  replaced  by  moments 

of  chilliness.    There  may  be  nausea  and  vomiting.    Prostration  is  profound; 

there  is  fever,  but  it  does  not  range  high  and  is  irregular.    Nervous  phenomena, 

sometimes  prominent,  are  not  uncommon,  but  the  local  symptoms  (cough, 

expectoration,  and  pain)  are  mild  or  wholly  absent.    The  physical  signs  are 

drfective  owing  to  impairment  of  the  respiratory  movements;  dulness  on 

percussion  (with  a  tympanitic  quality),  tubular  breathing,  and  a  few  subcrep- 

itant  r&les  may,  however,  be  noted.    This  affection  is  a  most  deceptive  one  in 

old  people,  the  cases  generally  ending  fatally  after  an  illness  of  an  apparently 

nuld  degree  of  intensity. 

(8)  Abortire  pneumonias  last  longer  than  twenty-four  or  forty-eight 
hours.  The  general  features  are  rigor,  high  fever,  and  defervescence  by  crisis 
with  profuse  sweating.  The  sputum  is  rarely  characteristic,  and  the  physical 
signs  variable;  typical  tubular  breathing  is  rare,  while  r&les  and  pleural  involve- 
ment are  common.  Bechtold  has  frequently  observed  this  form  affect  all 
the  members  of  a  family. 

(9)  Terminal  Pneumonia. — ^Many  instances  of  pneumonia  are  discovered 
in  the  postmortem  room.  These  arise  in  advanced  cases  of  chronic  pulmonary 
tubercidosis,  organic  heart  diseases,  chronic  Bright's  disease,  diabetes,  and  the 
like,  and  manifest  no  clinical  symptoms  other  than  slight  elevation  of  tempera- 
ture, an  increase  in  the  respirations,  and  lung  consolidation.  A  fatal  termina- 
tion is  the  rule  in  terminal  pneumonia. 

(10)  Ether-pneumonia.— -Opinions  are  divided  as  to  the  frequency  of 
occurrence  of  pneumonia  after  ether-narcosis.  The  aggregate  number  of 
cases  from  all  sources  (57,842)  gives  a  percentage  of  0.07.  My  own  statistics, 
embracing  12,  842  cases,  give  a  percentage  of  0.23. 

The  principal  causes  are:  (a)  Season.  According  to  my  investigations, 
over  80  per  cent,  of  the  cases  occur  during  the  winter  and  spring  months. 
The  patient  is  sometimes  carried  from  a  heated  operating  theatre  through  a 
cold  corridor  to  a  room  or  ward  with  a  lower  temperature.  (6)  "Catching  cold," 
or  exposure  as  may  obtain  during  protracted  operations,  (c)  Bronchitis, 
corj-za,  and  the  like  present  at  the  time  of  anesthesia,  (d)  Dried  secretions 
or  incrustations  of  foreign  matter  that  are  loosened  by  the  ether  and  drawn 
mto  the  lungs,  (e)  Abdominal  operations  give  the  highest  percentage  of 
cases,  due,  as  my  studies  show,  to  the  more  protracted  etherization.  Mikulicz 
has  shown  that  ether-pneumonia  following  these  operations  is  caused  by  em- 
bolism. (/)  Graves*  believes  that  most  cases  are  caused  by  the  lighting  up 
or  aggravating  of  pre-existing  foci  in  the  lungs.  Recently  some  statistics 
have  been  brought  forth  as  to  the  frequency  of  postoperative  pneumonia  after 
various  types  of  anesthetics.  It  was  found  that  after  ether  chloroform  and 
nitrous  oxid  anesthesia  the  percentage  of  postoperative  pneumonia  showed 
but  slight  differences.  There  is  ai  much  greater  incidence  of  pneumonia  after 
abdonimal  and  septic  operations  than  with  clean  operations  that  take  equally 
•s  bng,  e.  g.f  carcinoma  of  breast.    Postoperative  pneumonia  is  apparently 

^  Boston  Med,  and  Surg,  Jour.,  September  29,  1910. 
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not  an  inhalation  pneumonia,  but  is  due  to  septic  emboli  carried  from  the 
operation  site  to  the  lungs. 

The  clinical  features  are  aptly  compared  with  those  of  secondary  pneumonia 
(vide  p.  121)/  The  diagnosis  rests  principally  upon  the  typical  physical 
signs.  Owing  to  the  extreme  latency  of  the  condition,  and  the  danger  that 
the  symptoms  may  be  regarded  as  being  septic  in  nature,  I  would  emphasize 
the  importance  of  a  physical  examination  of  the  thorax  upon  the  sudden 
accession  of  fever,  particularly  if  associated  with  thoracic  pain,  however 
slight,  following  an  operation. 

Relapses. — ^These  are  rare,  and  are  usually  rudimentary.  Recurrences, 
however,  are  ordinary  {vide  Predisposing  Causes,  p.  100). 

Course  and  Duration. — ^In  most  instances  the  crisis  occurs  on  the 
seventh  or  ninth  day,  and  resolution  is  completed  about  one  week  later,  mak- 
ing the  total  duration  from  twelve  days  to  two  or  three  weeks.  Convalescence, 
however,  may  be  delayed  by  compUcations  or  sequelae,  and  fatal  cases  are  apt 
to  terminate  on  the  seventh,  eighth,  or  tenth  day. 

Sequels. — (a)  Delayed  Resolution. — ^The  process  of  resolution  may  not 
begin  until  the  fourth,  sixth,  or  even  tenth  week.  Usually  defervescence 
by  crisis  has  taken  place  long  before  the  physical  signs  indicate  resolution ;  the 
fever  may,  however,  fall  by  lysis.  When  resolution  occurs  it  may  lead  to  com- 
plete restoration  of  the  anatomic  entirety  of  the  lung  tissue.  Delayed  resolu- 
tion is  often  confused  with  certain  sequelae,  especially  empyema.  Rarely 
proliferation  of  the  interstitial  connective  tissue  arises  in  postponed  resolution, 
producing  (6)  chrome  interstitial  pneumonia,  (c)  Abscess;  {d)  gangrene; 
and  (e)  tuberculous  phthisis  are  also  sequelae. 

Diagnosis. — ^This  is  determined  by  special  local  and  general  symptoms, 
together  with  the  physical  signs.  Of  these,  the  abrupt  onset  with  rigor, 
the  course  of  the  fever  with  termination  by  crisis,  the  abnormal  pulse- 
respiration  ratio,  anxious  countenance,  stabbing  chest  pains,  rusty  expectora- 
tion, expiratory  "grunt,"  leukocytosis,  and  the  signs  of  lobar  consolidation  are 
the  most  characteristic.  Isolation  of  the  pneumococcus  from  the  urine  may 
be  a  great  aid  in  the  diagnosis.  Repeated  physical  examinations  of  the  chest 
will  often  detect  consolidation  in  the  absence  of  the  accustomed  symptoms. 
Again,  when  in  the  course  of  certain  chronic  affections  (cancer,  Bright's  disease, 
diabetes,  and  organic  affections  of  the  heart)  fever  is  developed,  physical  ex- 
ploration of  the  thorax  is  demanded.  A  Roentgen-ray  examination  may 
show  a  limited  pneumonic  consolidation  in  cases  in  which  the  physical  signs 
are  indicative  only  of  bronchitis. 

Differential  Diagnosis. — ^This  relates  to  (a)  acute  pneumonic  phthbis, 
(6)  meningitis,  (c)  bronchopneumonia,  (rf)  acute  pleurisy  with  effusion. 


(a)  Primary  Lobar  Pneumonia 
There  may  have  been  prior  attacks. 

Sudden,  with  severe  rigor  and  rapid  rise 
of  temperature. 

Fever  of  continued  t3rpe,  terminating  by 

crisis. 
No  drenching  sweats  except  at  time  of 

crisis. 
Herpes  common. 
Not  much  emaciation. 
Pulse-respiration  ratio  much  disturbed. 
Sputimi  rusty  colored,  viscid,  and  sticky; 

contains  pneumococcus. 


Acute  Pneumonic  Phthisis 

Inherited  predisposition  or  previous  tu- 
berculous disease. 

Generally  more  gradual — ^repeated  fits  of 
chilliness  (rarely  severe  rigor),  often 
following  exposure  or  "cold. 

Fever  of  remittent  type,  often  becoming 
intermittent,  without  crisis. 

Drenching  sweats  present  and  oft  re- 
peated. 

Absent. 

Rapid  emaciation. 

Less  so. 

Sputum  may  be  blood-tinged;  is  more 
purulent  and  copious,  and  contains  nu- 
merous bacilli  and  yellow  elastic  tissue. 
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(a)  Pbimabt  Lobab  Pniuiiokia  Acinvi  Pnbuuonic  PBrmsn 

Leukocytoeia  preaeut.  Relative  IvrnphoeytoaiH. 

DuratioD  of  febrile  stage  shorter.  DuratioD  lonoer. 

Physical   ajgiw,   m  a  rule,   first  referable  First  referable  to  apex. 

to  base  i»  lung. 

Usually  limited  to  one  k^  or  the  lower  Usually  extension  from  apex  to  base. 

segment  <rf  one  lung. 

Sicns  of  conaididation,  followed  by  reeo-  Signs  of  consolidation,  feUowed  by  cavity 

Tution.  formation,  with  large  gurgling  rUes  at 

Apex  at  opposite  lung  not  involved.  Apex  of  opposite  side  generally  invaded. 

Prognosis  not  hopeless.  Hopeless. 

Tuberculous  disease  <4  other  organs  does  Often  does, 
not  follow  as  a  rule. 

(6)  MentTigitu  is  sometimes  mistaken  for  pneumonia,  and  particularly 
vken  the  latter  occurs  in  children.  The  initial  symptom  of  pneumonia  in  the 
very  young  is  often  a  convulsion ;  whereas,  though  in  meningitis  this  symptom 
it  not  uncommon,  it  b  more  apt  to  manifest  itself  later.    When  headache 


'JyTS. 


congolidiud  Kiel  (midilEE  lobe);  3,  r 


occurs  in  pneumonia  it  is  frontal.  It  is  almost  invariably  complained  of  in 
mnungitia,  but  is  occipital,  and  is  associated  with  rigidity  of  the  cervical 
■trasdcs.  Before  the  occurrence  of  pressure-symptoms  in  the  latter  disease 
tbe  patient  is  very  restless  and  morose;  his  reflexes  are  exaggerated  and  there 
■  marked  hyperesthesia.  The  temperature-range  is  lower,  more  irregular, 
and  there  is  no  crisis,  while  the  pulse  is  more  variable  and  often  irregular  in 
nmingitis.  In  pneumonia  with  latent  local  symptoms  the  pulse-respiration 
ratio  is  greatly  altered  and  the  type  of  respiration  peculiar  (vide  ante).    The 
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(a)  the  temperature  range,  (6)  the  degree  of  heart  power,  (c)  the  intensity  of  the 
nervous  symptoms,  and  to  some  extent  by  (d)  the  size  of  the  area  of  lung 
induration.  It  is  a  matter  of  common  observation  that  the  absence  of  leuko- 
cytosis is  indicative  of  a  grave  type.  In  case  the  diplococcus  be  found  in  the 
blood,  the  prognosis  is  considered  grave,  and  it  is  to  be  recollected  that  with 
the  improved  technic  of  the  present  day  this  organism  is  readily  isolated. 
(a)  The  Temperature  Range. — A  continued  high  temperature,  as,  for  example, 
105° F.  (40.5°  C),  on  two  or  three  consecutive  days  without  material  remissions, 
b  ominous.  (6)  The  Degree  of  Heart  Power, — A  steadily  rising  pulse-rate 
after  the  fifth  day  indicates  real  danger,  since  it  points  indisputably  to  gradual 
ordiac  failure.  The  same  thing  is  shown  by  a  diminution  in  the  intensity  of 
the  second  pulmonary  sound.  A  decreasing  pulse-pressure  means  cardiac 
failure,  (c)  The  Intensity  of  the  Nenxms  Symptoms. — Active  delirium  is  not 
favorable  at  any  stage,  and  is  particularly  unfavorable  if  it  develops  early. 
\Mien  it  assumes  the  form  of  delirium  tremens  the  case  has  usually  passed 
beyond  the  hope  of  recovery,  (d)  The  Size  of  the  Area  of  Lung  Induration.— 
I  have  observed  that  extension  of  the  consolidation  at  an  advanced  stage  be- 
longs to  serious  types.     The  same  may  be  said  of  double  basic  pneumonias.  . 

(2)  Presence  or  Absence  of  Complications. — Involvement  of  a  single 
lobe  or  two  lobes,  if  it  occur  on  the  right  side  and  without  complications, 
generally  terminates  in  recovery.  In  nearly  one-half  of  the  instances  complica- 
tions occur,  and  these  greatly  increase  the  death-rate.  Among  the  most 
common  is  pleurisy,  which,  unless  accompanied  by  considerable  effusion,  does 
not  add  fresh  danger;  when  pleurisy  attacks  the  non-affected  side,  however> 
it  does.  Empyema,  following  pneumonia,  generally  terminates  in  recovery 
unless  septic  phenomena  are  sui>eradded.  Extensive  bronchitis  is  a  most 
perilous  complication  in  my  judgment.  Pericarditis  decreases  the  chances 
for  recovery,  but  by  no  means  to  the  same  extent  as  ulcerative  endocarditis. 
Cardiac  dots  may  form,  but  usually  the  patient  is  already  moribund.  Abscess 
of  the  lung  and  gangrene  form  imfavorable  complications.  Congestion  and 
«^  of  the  uninvaded  portions  of  the  lungs  render  the  outlook  bad,  and  these, 
together  with  cyanosis,  are  dependent  upon  failure  of  the  heart.  Marked 
^jmites  is  attended  with  danger.  Acute  meningitis  is  exceedingly  grave. 
Fenwick,  as  the  result  of  an  analysis  of  10,000  cases,  found  that  the  quantity 
of  albumin  in  the  urine  is  of  considerable  prognostic  value.  Gastro^rUestinal 
complications  occurring  at  the  outset  are  unpropitious. 

(3)  Gireimistances  Connected  with  the  Individual. — Of  these,  age  heads 
"^^  list,  and  after  the  twentieth  year  the  mortality  increases  progressively 
until  the  seventh  decade,  when  it  rises  more  abruptly.  It  has  been  claimed 
that  nine-tenths  of  the  deaths  after  the  seventy-fifth  year  are  from  lobar 
P'^^^onia.  Under  the  twentieth  year,  according  to  the  analysis  of  708  cases 
»t  St.  Thomas'  Hospital  by  Hadden,  H.  W.  G.  Mackenzie,  and  W.  W.  Ord, 
^  mortality  is  3.7  per  cent. 

OCX  has  little  influence.  Napier's  figures,  however,  indicate  that  pneu-»- 
monia  is  a  more  deadly  disease  in  men  that  in  women.  The  alcoholic  rarely 
escapes  death,  and  adiposity  is  an  unfavorable  condition. 

W  Type  of  Orc^anism. — ^The  prognosis  of  a  Type  I  infection  not  treated 
^y  serum  is,  according  to  the  statistics  of  the  Rockefeller  Institute,  25  pep 
^^t.,  while  only  7.5  per  cent,  of  the  patients  die  who  have  had  serum.  How- 
ever, the  mortality  rate  of  Tenney  and  Rivenburg,^  in  a  series  of  101  serum-s 
^W  cases,  was  14.7  per  cent.  The  mortahty  rate  in  Type  II  is  36  per  cent., 
*^  quoting  the  Rockefeller  statistics,  while  Type  III  infection  is  the  most 
lethal,  47  per  cent.,  and  Type  IV,  uncomplicated,  is  but  6  per  cent. 

1  Arch.  Int.  Med.,  1919,  xxiy,  545. 
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Modes  of  Death. — Death  is  due  to:  (1)  Overwork  or  overdistention  of  the 
right  ventricle;  (2)  mechanical  interference  with  respiration  (rare);  (3)  pneumo- 
coccus  infection  of  other  organs,  as  the  meninges,  pleura,  pericardium,  endo- 
cardium; (4)  pneumococcus  toxemia  and  septicemia,  progressive  heart  weak' 
ness,  tympanites,  and  diarrhea;  (5)  vasomotor  paresis. 

Treatment.— Prophylaads. — ^The  pneumococcus  is  undoubtedly  most 
frequently  conveyed  by  droplets  of  moisture  coughed  or  sneezed  into  the  air 
by  a  carrier  of  the  organism  and  inhaled  by  another  individual.  Proper  pre- 
ventive measures  require  (1)  that  healthy  individuak,  whether  or  not  carriers, 
should  cover  the  mouth  when  coughing  or  sneezing;  (2)  that  patients  ill  of 
or  convalescing  from  pneumonia  should  cough  into  gauze  which  can  be  subse- 
quently burned;  (3)  that  attendants  of  such  patients  should  be  protected  by 
face  masks  of  gauze  from  getting  the  disease  or  at  least  prevented  from  carr>'- 
ing  the  germs  to  those  less  resistant. 

The  face  mask  must  cover  the  mouth  and  nose.  It  must  be  sufficiently 
thick  to  prevent  the  germs  even  entering  or  leaving  during  explosive  coughing 
or  sneezing;  it  must  not  be  too  heavy  so  as  to  be  a  discomfort.  Doust  and 
Lyon^  recommended  the  use  of  three  layers  of  butter  cloth.  Haller  and  Col- 
well*  experimentally  have  shown  that  a  mask  to  protect  should  be  of  three  to 
four  thicknesses  of  gauze.  If  the  infected  are  masked,  six  to  seven  layers  are 
necessary  to  prevent  droplet  infection  to  others.  The  masks  should  be  8 
inches  in  length  and  5  in  width,  with  the  edges  turned  in  and  stitched.  Tapes 
are  sewed  along  the  upper  and  lower  edges  and  are  tied  behind  the  head,  all 
used  to  secure  the  mask  firmly  on  the  face. 

Sailer  and  his  co-workers^  have  very  definitely  shown  "that  carriers  are  an 
important  factor  in  the  spread  of  pneumonia."  Furthermore,  the  detection  of 
carriers  is  relatively  easy,  and  as  vaccination  is  impossible  in  Group  IV  carriers, 
owing  to  the  diversity  of  this  group,  vigorous  antiseptic  treatment  should  be 
instituted.  For  this  purpose  the  authors  recommend  3  per  cent:  phenol  in 
liquid  petrolatum,  2  drops  in  the  nose  and  the  mouth,  swabbed  twice  daily; 
5  per  cent,  tincture  of  iodin  in  the  same  vehicle  gives  equally  good  results. 

General  Management. — ^The  patient  should  be  isolated  in  a  well-aired 
apartment  or,  better  still,  kept  out-of-doors.  The  roof  is  frequently  fitted 
up  in  some  institutions  with  a  protection  where  the  patient  may  have  his  nurs- 
ing care,  but  the  remainder  of  the  time  being  spent  out-of-doors.  In  private 
houses  a  protected  porch  may  be  used  or,  failing  this,  the  windows  may  be 
kept  open  practically  constanty.  The  open-air  treatment  improves  the  appe- 
tite, diminishes  the  temperature  and  pulse-rate;  in  short,  lessens  the  toxemia, 
hence  should  be  strongly  advocated.  Cases  complicated  with  bronchitis  or 
nephritis,  however,  should  not  receive  the  fresh-air  treatment. 

Spolverini  points  out  that  the  pneumococcus  in  the  sputum  may  remain 
virulent  from  fifty-five  to  one  hundred  and  forty  days,  hence  it  is  important  to 
sterilize  pneumonic  sputum.  An  antiseptic  mouth-wash  should  be  advised. 
In  severe  forms  the  constant  presence  of  a  physician  is  required.  The  patient 
must  be  kept  at  perfect  rest^  and  not  allowed  to  leave  his  bed  for  at  least  one 
week  after  the  occurrence  of  the  crisis.  The  beneficial  effects  of  rest,  in  the 
fullest  sense,  are  not  appreciated  to  the  extent  they  deserve.  The  principal 
object  of  treatment  is  to  support  the  powers  of  life  until  the  crisis  is  passed. 

The  diet  should  be  light,  chiefly  liquid,  but  of  the  most  nutritious  sort. 
Milk  should  constitute  the  chief  article  of  diet;  meat-broths  or  meat-juices, 
egg-white,  and  the  like  may  be  allowed.     Cornwall  emphasizes  the  value  of  a 

*  Jour.  Amer.  Med.  Aaaoc.y  1919,  Ixxi,  1216. 

*  Ibid.,  p.  1213. 

» Arch.  Int.  Med.,  1919,  xxiv,  600. 
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non-putrefactive  diet.  The  food,  particularly  the  milk,  is  to  be  administered 
at  stated  brief  intervals  and  in  definite  quantities.  When  resolution  is  delayed 
stronger  forms  of  nourishment  (scraped  meat,  etc.)  may  be  given.  After  the 
crisis  a  gradual  return  may  be  made  to  the  usual  forms  of  solid  foods.  Page 
and  others  advocate  abstinence  from  practically  all  nourishment  except  water. 
The  medicinal  treatment  is  that  of  a  toxemia,  although  the  patient  himself 
is  the  main  factor.  The  use  of  calomel  in  fractional  doses  or  one  of  the  saline 
laxatives  in  the  early  stage  is  advisable.  Subsequently  the  liver  and  bowels 
must  be  kept  acting  freely  by  means  of  a  soap-suds  enema  daily,  if  required, 
so  as  to  eliminate  waste  products  and  to  obviate  "absorption  of  fermentative 
jwoducts  from  the  alimentary  canal"  (Thornton).  The  action  of  the  kidneys 
is  best  maintained  by  the  regular  use  of  water,  and  that  of  the  skin  by  sponge- 
baths.  Stockton  advises  stimulation  of  the  eliminative  organs — skin,  liver, 
kidnej-s — ^in  senile  pneumonia. 

Stmnilaxits  are  often  indicated.  It  is  well  to  begin  their  use  as  soon  as  the 
sligjitest  tendency  to  cardiac  failure  or  exhaustion  is  shown.  When  the 
pulse  becomes  more  accelerated  and  feeble,  the  first  sound  of  the  heart  less 
dbtmct,  and  the  second  pulmonic  sound  loses  its  accentuated  character,  or 
marked  nervous  symptoms  or  adynamia  appear,  then  stimulants  must  be  used. 
Alcohol  was  formerly  extensively  employed,  but  the  present-day  teadiing  is 
dKtinctly  against  its  use  except  to  those  who  are  habitual  users  of  alcoholic 
stimulants,  when  it  may  ward  off  delirum.  It  causes  no  rise  in  systolic  blood- 
pressure,  raises  the  diastolic  pressure  and  lowers  pulse-pressure,  and  decreases 
nuirkedly  cardiac  efficiency.  In  the  pneumonia  of  drunkards  its  early  use  is 
to  be  reconmiended. 

Of  the  other  stimulants,  strychnin,  though  not  truly  a  cardiac  stimulant 
«nd  having  no  direct  effect  on  the  heart  or  vasomotor  system,  has  been  service- 
Ale  in  my  own  hands — at  first  in  moderate-sized  doses,  to  be  increased  as 
occasion  demands.     Should  urgent  need  of  stimulation  arise,  strychnin  should 
be  exhibited  hypodermically.     It  is  my  custom  in  desperate  cases  to  use  sub- 
cutaneously  as  much  as  gr.  i^  (0.0043)  every  two  or  three  hours.     Critical 
studies  upon  the  effect  of  strychnin  on  the  heart  and  vasomotor  systems, 
nuide  during  the  past  few  years,  show  that  it  has  no  direct  effect  upon  these 
two  reUted  systems.     Its  effect,  if  any,  is  indirect,  probably  through  the 
Jtinulation  of  the  nervous  system.     In  severe  forms  of  pneumonia  digitalis 
B invaluable  during  the  advanced  stages;  it  may  be  given  in  doses  ranging  from 
5  to  15  minims  (0.3-1.0)  of  the  tincture  every  third  hour.     In  cases  in  which 
^^me  cardiac  weakness  with  depression  of  respiratory  forces  supervenes  the 
™g  is  to  be  administered  hypodermically  in  the  same  dosage.     Strychnin 
''^y  be  combined  with  the  digitalis.     Cohn  has  shown  that,  contrary  to  the 
^^^  opinions,  digitalis  does  affect  the  heart  in  pneumonia.     By  means  of 
™^  electrocardiograph  he  has  shown  that  digitalis  therapy  in  pneumonia 
produces  a  decided  prolongation  of  the  P-R  interval.     In  order  to  have  the 
patient   thoroughly    digit alized,    digitalis    being    slow    in    its    action,    he 
^^^nimends  large   doses  of  digitalis,  1  c.c.  four  times  a  day,  for  the  first 
™ee  or  four  days  of  the  disease.     S.  West  sees  most  benefit  from  caffein 
citrate  with  nux  vomica.     Recent  experience  enables  me  to  speak  strongly 
in  favor  of  atropin  administered  subcutaneously  in  the  threatened  collapse 
that  sometimes  attends  the  crisis.     Nitroglycerin  is  especially  indicated  when 
the  renal  secretion  is  scanty  and  the  urine  contains  more  than  the  usual  trace 
of  albumin.     Ammonium  and  camphor  (gr.  1  to  2 — 0.06-0.12)  in  sterile  oil 
or  ether,  hv-podermically,  are  also  excellent  stimulants  to  the  feeble  heart 
of  pneumonia.     Leo*  believes  that  camphor  is  able  to  kill  the  pneumococci 

1  MUnch.  med.  Woch,,  October  28,  113. 
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in  the  blood-^tream  and  promote  reabsorption  of  the  pneumonic  exudate. 
Weintraud  has  used  intravenous  injections  of  a  0.1  p)er  cent,  camphor  solu- 
tion, giving  from  205  to  350  c.c.  for  the  above  purpose.  Loeper  and  Furmonze 
advise  intravenous  injections  of  camphorated  oil  (2  c.c.  of  a  1  per  cent, 
solution).  Stine  employs  massive  doses  of  camphor  (gr.  xxxvi — ^2.3)  in  sterile 
olive  oil  every  eight  hours  in  men  and  ten  hours  in  women. 

Peripheral  stimulants,  such  as  cold  or  heat,  either  locally  or  generally,  are 
useful  after  the  blood-pressure  falls.  To  stimulate  the  vasomotor  center, 
epinephrin  (gtt.  v  of  a  1  :  1000  solution,  hypodermically,  to  be  repeated  as  re- 
quired) is  advised.  Saline  injections  are  valuable  in  falling  blood-pressure 
with  increasing  toxemia.  A  splendid  method  of  stimulation  b  to  give  normal 
salt  solution  intravenously,  about  500  c.c,  and  during  the  course  of  the  slow 
transfusion  inject  into  the  lumen  of  the  connecting  rubber  tubing  1  c.c.  of 
epinephrin  solution,  according  to  a  method  recommended  by  Crile.  It  is 
thus  followed  and  preceeded  by  salt  solution.  Pitiutrin  is  another  dependable 
and  rapidly  acting  stimulant.  Prolonged  toxemia  is  frequently  successfully 
combated  by  means  of  saline  solution  given  by  the  drop  method  into  the 
rectum.  For  an  acute  exacerbation  of  a  chronic  nephritis  in  the  course  of 
pneumonia  venesection  with  saline  infusion  is  worthy  of  trial. 

Respiratory  Stimulants. — Beginning  cyanosis  is  the  signal  for  the  use  of 
respiratory  stimulants,  of  which  the  best  are  strychnin  and  atropin,  and  they 
should  be  given  hypodermically.  Oxygen,  if  given  freely,  often  serves  to  tide 
over  i>eriods  of  marked  cyanosis.  The  gas  should  be  inhaled  directly  from  the 
cylinder  until  relief  is  afforded,  when  it  may  be  allowed  to  escape  near  the 
patient's  nose,  so  as  to  become  mixed  with  air.  Cyanosis  is  nowadays  a  rela- 
tively rare  occurrence,  as  most  patients  are  treated  by  the  fresh-air  method 
so  strongly  advocated  by  Northrup. 

Hydrotherapy. — In  meeting  high  temperature,  marked  nervous  symptoms, 
dyspnea,  cardiac  weakness,  etc.,  hydrotherapy  offers  many  superior  advantages. 
When  the  temperature  is  high,  ice-bags  over  the  chest  and  abdomen  are  useful. 
Tub-baths  should  be  omitted  from  consideration  in  the  treatment  of  lobar 
pneumonia,  rest  being  of  the  greatest  importance.  Cool  sponging,  combined 
with  the  ice-cap  or  the  wet  pack,  serve  as  a  substitute  for  the  full  baths  (mde 
Local  Measures  infra),  but  should  be  employed  only  when  the  temperature  is 
high  105°  F.  (40.5°  C). 

Venesection. — This  is  a  good  measure  in  sthenic  cases  (which  are  not  un- 
common in  rural  districts),  the  temperature  falling,  the  pain,  the  dyspnea, 
and  the  nervous  s>Tnptoms  being  relieved,  and  the  pulse  softened.  The  bleed- 
ing, however,  must  be  free  and  rapid.  Later  in  the  course  of  pneumonia 
venesection  may  be  resorted  to  if  cyanosis  and  the  signs  of  collateral  pulmonary 
edema — due  to  a  failing  heart — arise,  but  at  this  period  bleedings  rarely  yield 
good  results  except  in  vigorous  subjects. 

Specific  Therapy. — Washboum,  Pane,  Fanoni,  and  others  have  reported 
favorable  results  from  the  use  of  antipneumococcus  serum.  It  seems  to  possess 
considerable  protective  power,  as  shown  by  the  Klemperer  brothers  (vide  p. 
100).  Clinical  experience  indicates  that  an  immune  serum  effective  against 
Type  I  pneumococci  has  great  value  (Cole).  White  and  others  believe  that 
the  serum  for  Type  II  should  also  be  employed,  although  it  gives  less  posi- 
tive results.  Against  the  two  other  types,  however,  immune  serums  are  not 
as  yet  of  therapeutic  importance.  The  Boards  of  Health  of  New  York,  of 
Philadelphia,  and  of  other  large  cities  now  supply  the  immime  serum  prepared 
from  Types  I  and  II.  The  practitioner  is  obliged  to  send  a  specimen  of  the 
sputum,  which  is  cultured,  and  if  the  infection  is  of  these  two  t^T^es  serum  will 
be  given  for  intravenous  administration.     The  method  of  adnunistration  as 
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pnctbed  at  the  Rockefeller  Hospital  is  outlined  by  Doehez^  as  follows:  "The 
patient  first  receives  0.5  c.c.  of  horse-serum  subcutaneously  to  test  for  hyper- 
sensitiveness.  As  soon  as  the  tyj)e  of  organism  has  been  determined  and  the 
danger  of  anaphylaxis  ruled  out,  he  receives  intravenously  from  50  to  100  c.c. 
of  serum  diluted  one-half  with  freshly  prepared  salt  solution.  The  dose  is 
repeated  twice  daily  imtil  the  condition  of  the  patient  indicates  that  no  more 
serum  is  necessary.  Usually  from  four  to  five  such  treatments  are  required." 
Friedlander  and  Rimnek^  twice  observed  slight  reactions  following  the  desen- 
sitization  doses.  In  a  certain  number  of  cases  there  is  a  brisk  reaction  in  about 
half  an  hour  after  the  intravenous  injection.  The  reaction  is  characterized  by 
rise  in  temperature,  followed  often  by  a  sweat  and  a  fall  of  temperature  to 
normal.  There  is  usually  a  subsequent  rise.  In  other  cases  defervescence 
occurs  slowly,  lasting  several  days.  In  still  other  cases  the  temperature-curve 
is  uninfluenced  and  the  crisis  takes  place  at  the  expected  time.  It  is  important 
in  the  serum  treatment  of  type  pneumonias  to  determine  first  whether  or 
not  the  hemolytic  streptococcus  is  coexistent  with  type  pneumococcus. 

The  use  of  killed  cultivations,  or  vaccines,  is  found  to  be  useful  (Latham). 
Craig  treated  20  cases  in  private  practice  with  but  1  death,  and  pointed  out  that 
in  hospitals  they  are  not  seen  early  enough.  He  states  that  the  best  method  of 
procedure  is  to  administer  a  polyvalent  stock  vaccine  of  the  pneumococcus  and 
streptococcus,  of  each  30,000,000,ias  early  as  possible.  Make  sputum  smears  and 
cultures — blood-cultures  in  early  cases,  lung  punctures  in  late  ones — ^and  proceed 
to  the  preparation  of  an  autogenous  vaccine.  If  there  is  no  definite  response 
in  twenty-four  or  forty-eight  hours,  repeat  or,  preferably,  give  an  autogenous 
vacdne.  If  there  is  no  response  in  thirty-six  or  forty-eight  hours,  double  the 
dose.  If  there  is  a  response,  as  evidenced  by  improved  clinical  symptoms  and 
signs,  defer  re-inoculation  three  days,  or  until  the  first  s^Tnptoms  of  retrogression 
in  the  general  condition  or  the  physical  signs  occur.  Maintain  the  dosage  or 
nicrease  it  every  two  or  three  days  until  the  patient  is  entirely  well.  Generally 
»bout  three  doses  are  necessary.  Raw  states  that,  while  not  a  specific  remedy, 
they  ought  always  to  be  used  in  cases  of  a  virulent  tx'pe.  A  synthetic  drug, 
cthylhydrocuprein  or  optochin,  with  supposedly  a  specific  bactericidal  action 
on  the  pneumococcus  has  been  widely  used  in  the  past  few  years  with  extremely 
P»d  results,  if  employed  early  in  the  course  of  the  infection.  According  to 
Moore  and  Chesney  an  initial  dose  of  0.15  gm.  is  given  and  0.15  gm.  every 
two  and  one-half  hours  afterward  until  1.5  gm.  are  given.  The  dosage  is 
given  daily  until  symptoms  abate  or  toxic  (eye)  symptoms  appear.  Kolmer 
»nd  Steinfield  contend  that  the  simultaneous  administration  of  optochin 
greatly  increases  the  pneumococcidal  activity  of  the  antipneumococcus  serum, 
^hile  Moore  and  Chesney  treated  75  cases  without  any  noteworthy  thera- 
peutic benefit. 

Prophylactic  Inoculation. — Cecil  and  Austin^  vaccinated  12,519  soldiers 
at  Camp  Upton  with  a  vaccine  composed  of  6,000,000,000  to  9,000,000,000 
<»  Types  I  and  II  and  4,500,000,000  to  6,000,000,000  of  T>T)e  III.  From 
™^  to  four  doses  were  given  at  intervals  of  five  to  seven  days.  From  the 
comparison  of  the  incidence  of  pneumonia  among  the  vaccinated  men  and  a 
'^^  number  of  controls  Austin  and  Cecil  conclude  that  very  definite  pro- 
^^^on  is  given  against  pneumococcic  infection  of  Types  I,  II,  and  III.  The 
duration  of  this  immunity  has  not  as  yet  been  determined.  In  still  later  work 
^Ji^  a  lipo  vaccine  Cecil  and  Vaughan*  vaccinated  13,460  men  at  Camp 
"heeler.    In  the  three  months  succeeding  the  injection  the  incidence  of 

»  Hand-hook  of  Practical  Treatment,  Phila.,  1917,  iv,  225. 

*  MaUary  Surg.,  1918,  xlii,  320. 

*  Jour.  Exp.  Med.,  1918,  xxxviii,  19. 

*  Ibid.,  1919,  xxix,  457. 
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Local  Measures. — ^When  in  doubt  as  to  whether  venesection  should  be 
employed  or  not,  it  must  be  remembered  that  early  local  bloodletting  (cupping, 
leeching)  is  followed  by  reUef  from  pain  and  dyspnea,  but  that  these  measures 
should  be  reser\'ed  only  for  robust  persons.  Counterirritation  by  means 
of  sinapisms  b  useful  at  the  onset,  and  if  pains  be  severe,  strapping  the  side 
affected  gives  much  comfort.  The  cotton  jacket  has  certain  advantages  in 
maintaining  the  free,  local  action  of  the  skin.  The  topical  use  of  cold  in  the 
fonn  of  ice-bags  has  been  practised  extensively  by  Lees  of  England  and  Mays 
of  America  with  brilliant  success.  Other  hydriatic  measures  suggested  by 
ftmich,  as  cold  compresses,  wrung  out  of  water  at  a  temperature  of  60°  F. 
(15.5°  C),  and  applied  to  the  anterior  and  posterior  portions  of  the  chest 
(the  edges  overlapping  in  the  axilla),  give  similarly  good  results.  They  should 
be  made  of  several  thicknesses  of  muslin  held  together  by  basting,  covered  by 
flannel,  and  firmly  secured  by  safety-pins.  A  reappUcation  every  half-hour  or 
hour  is  advised. 

Secondary  Pneumonu 

Pathology. — ^The  lesions  are  identical  in  character  with  those  of  primary 
pneumonia,  but  the  areas  involved  have  not  always  the  same  regular 
distribution.  Congestion  surrounding  the  hepatized  lung  tissue  is  not  in- 
frequently extensive.  We  see,  postmort^,  a  tendency  to  commingling  with 
SDudl  areas  of  lobular  pneumonia.  Both  the  streptococcus  and  the  Micrococcus 
l&nceolatus  are  frequently  found  on  microscopic  examination. 

Etiology. — ^Most  instances  are  secondary  to  the  acute  infectious  diseases, 
*ttd  it  is  probable  that  the  specific  causes  of  certain  of  the  latter  (Eberth's 
Iwcillus,  Pfeiffer's  bacillus,  etc.)  have  the  power  to  excite  the  morbid  changes 
of  acute  lobar  pneumonia.  Colon-pneumonia,  due  to  the  Bacillus  coli,  is  the 
result  of  hematogenous  infection  either  from  the  intestinal  or  from  the  urogenital 
fract  hi  the  majority  of  instances,  however,  in  which  this  disease  develops 
in  the  course  of  the  acute  infectious  diseases  the  latter  are  to  be  regarded  as 
ni^rely  furnishing  an  opportunity  for  infection  by  the  Micrococcus  lanceolatus. 

Symptoms. — ^The  rational  symptoms  are  often  absent.  Close  observa- 
tion may,  however,  detect  more  or  less  dyspnea,  cough,  and  increased  fever, 
and  rarely  the  attack  is  heralded  by  a  rigor,  followed  by  an  exacerbation  of 
fever,  the  pneumonic  type  of  breftdiing,  pain,  cough,  and  the  characteristic 
expectoration. 

The  physical  signs,  when  carefully  observed,  usually  serve  to  enlighten 
^e  physician  as  to  the  nature  of  the  affection.  Hence  it  is  a  natural  corollary 
^^  repeated  physical  examination  is  demanded  in  all  cases  in  which  there  is 
danger  of  intervening  lobar  pneumonia. 

Diagnosis. — ^This  rests  chiefly  upon  the  physical  signs,  which  are  the  same 
as  in  primary  lobar  pneumonia.  Obviously,  when  the  local  subjective  symp- 
toms and  the  characteristic  sputa  are  present  a  correct  diagnosis  is  ea3ily  made. 
The  fact  must  be  emphasized  that  bronchopneumonia  arises  in  the  course  of 
infectious  diseases  far  more  frequently  than  does  lobar  pneumonia. 

Prognosis. — ^The  occurrence  of  lobar  pneumonia  as  an  intercurrent  af- 
fection adds  greatly  to  the  gravity  of  the  primary  disease.  It  is  especially 
dangerous  when  it  appears  as  a  sequel  during  convalescence  from  acute  infec- 
tious diseases. 

The  treatment  b  similar  to  that  of  primary  lobar  pneumonia,  though 
less  satisfactory  in  its  results. 
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Bronchopneumonia 

(Capillary  BronckitU;  Catarrhal  Pneumonia) 

Definition. — An  inflammation  of  the  minute  bronchi  and  air-vesicles 
due  either  to  the  extension  of  inflammation  from  the  capillary  bronchi  to  the 
air-vesicles  or  to  an  inflammatory  process  set  up  in  atelectatic  lobules. 

Pathology. — MacroscopkaUy,  the  lungs  present  decided  variations 
in  persons  who  have  died  of  bronchopneumonia.  On  the  pleural  surface  may 
be  noticed  purplish  or  slaty  patches,  often  sunken  (atelectasis),  intermingled 
with  the  more  elevated  patches  of  healthy  lung  and  grayish  consolidation,  and 
smoother  and  more  moist  than  croupous  pneumonia.  Similar  appearances 
are  presented  by  the  cut  surface.  On  pressure,  fluid  exudes — edematous  from 
the  healthier  areas,  and  grayish  and  puriform  from  the  consolidated  areas. 
The  small  bronchi  usually  contain  more  or  less  mucopurulent  material.  Their 
walls  are  greatly  thickened,  and  on  section  the  cut  surface  presents  a  nodular 
appearance.  Dilatation  of  the  smaller  bronchi  may  be  observed,  and  minute 
consolidated  areas,  varying  in  size  from  that  of  a  pin's  head  to  that  of  a  pea, 
may  be  seen  surrounding  the  thickened  walls  of  the  bronchi.  When  they  be- 
come confluent,  large  areas  of  lung  tissue  may  become  consolidated.  The 
solidified  zones  are  firm  to  the  touch,  being  destitute  of  air,  and  at  first  they 
contain  blood;  hence  their  color  is  a  dark  red,  later  turning  to  a  grayish  hue. 
The  condition  is  usually  bilateral.  ^  a  rule  the  bronchial  glands  are  swollen 
and  inflamed.  In  the  non-consolidated  portions  of  the  lung  the  airK^ells  are 
considerably  dilated. 

The  essential  lesion  is  a  productive  inflammation  of  the  bronchi  and  of  the 
immediately  surrounding  air-spaces  with  the  formation  of  new  tissue  (Dela- 
field).  This  form  of  inflammation  may  merge  into  sclerosis  of  the  lung  or 
chronic  thickening  of  the  pleura.  Microscopically,  the  walls  of  the  bronchioles 
and  alveolar  passages  are  seen  swollen  and  infiltrated  with  cells;  they  likewise 
contain  plugs  of  mucous  exudate,  most  marked  near  the  center  of  the  process. 
The  air-cells  toward  the  periphery  show  much  less  exudate.  The  latter  con- 
sists of  serum,  some  mucus,  and  many  swollen  cells  from  the  alveoli  (soon 
showing  fatty  degeneration),  leukocytes,  and  also  red  blood-cells  in  small 
numbers.     Fibrin  is  seen  in  small  quantity  if  at  all. 

In  deglutition  and  aspiration  pneumonia  the  leukocytes  are  present  in  much 
larger  numbers,  and  the  exudate  tends  to  suppuration,  while  in  the  hemorrhagic 
forms  the  red  blood-cells  are  relatively  increased. 

Among  the  associated  lesions  to  be  mentioned  are:  (a)  Catarrhal  inflam* 
mation  of  the  mucous  membrane  of  the  bronchi,  and  (6)  exudative  inflammation 
of  the  air-cells,  which  become  filled  with  epithelium,  fibrin,  and  pus,  with  re- 
sulting consolidation  of  the  lung,  (c)  The  pulmonary  pleura  is  often  coated 
with  fibrin,  but  less  regularly  than  in  croupous  pneumonia. 

Etiology. — (1)  A  marked  predispK)sing  influence  is  age,  the  disease  being 
most  prevalent  among  young  children.  In  them  it  may  appear  in  associa- 
tion with  measles,  whooping-cough,  scarlet  fever,  and  diphtheria,  but  not 
infrequently  it  is  entirely  independent  of  these  diseases.  Infants  are  especially 
susceptible  to  the  affection,  most  instances  of  pneumonia  at  this  period  of  life 
being  of  the  lobular  form.  Other  conditions  that  act  as  predisposing  factors 
in  children  are  improper  exposure  to  cold,  unsanitary  surroundings,  rickets, 
and  chronic  diarrhea.  Bronchopneumonia  is  also  frequent  in  the  aged,  often 
being  occasioned  by  certain  debilitating  causes  and  chronic  diseases  that  are 
common  to  advancing  years  (emphysema,  gout,  chronic  valvulitis). 

(2)  Season. — The  affection  prevails  especially  in  the  winter  and  spring 
months;  particularly  is  this  the  case  in  those  forms  that  are  unassociated 
with  the  acute  infectious  group  of  diseases. 
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(3)  It  also  supervenes  as  a  complication  in  such  acute  infectious  diseases 
as  influenza,  typhoid  fever,  erysipelas,  and  small-pox,  and  is  of  serious  import. 
According  to  my  own  olwervations,  it  is  more  commonly  met  with  in  the 
diseases  above  mentioned  than  lobar  pneumonia. 

(4)  The  inhalation  of  food  particles  and  other  substances  often  serves  to  convey 
the  ag^ts  of  inflammation  to  the  lobules  of  the  lungs.  A  long-continued 
recumbent  posture  predisposes  the  patient  to  bronchopneumonia.  It  is, 
however,  in  conditions  in  which  the  larynx  and  bronchi  have  totally  or  in  part 
lost  their  sensitiveness — as  in  coma  due  to  apoplexy,  uremia,  and  allied  cere- 
bral states — that  retention  of  bronchial  secretions  occurs,  and  that,  owing  to 
gr&vitation,  these  secretions  reach  the  minute  bronchi.  Inhalation  pneumonia 
may  follow  operations  upon  the  nose,  mouth,  larynx  (tracheotomy  particularly  )r 
and  is  often  secondary  to  carcinoma  of  the  larynx  and  esophagus.  It  is  also 
the  pneumonia  of  newborn  children. 

(5)  It  must  not  be  forgotten  that  quite  commonly  bronchopneumonia  is 
caused  by  the  tubercle  bacillus  (vide  Pulmonary  Tuberculosis). 

Bacteriology. — ^W^eichselbaum  has  shown  the  presence  of  streptococci  with 
the  greatest  frequency  in  the  usual,  secondary  form.  The  pneumococcus  is 
often  found,  and  in  a  goodly  number  of  cases  the  Staphylococcus  aiu^us 
(Neumann),  while  in  influenza  the  specific  organism  may  itself  cause  broncho- 
pneumonia (Pfeiffer).  Chickering  and  Park^  believe  that  the  particular 
Stapkylococciis  aureus  found  in  the  influenza  outbreak  at  Camp  Jackson  caused 
bronchopneumonia  of  a  virulent  type,  exhibiting  the  cherry-red,  indigo-blue 
color  due  to  a  type  of  cyanosis.  This  is  the  same  organism  found  in  the  mouth 
secretions  of  healthy  persons.  Numerous  other  organisms  have  been  found 
to'phoid  bacillus.  Bacillus  coli  commimis).  Mixed  infection  with  the  Diplo- 
coccus  pneumonise  is  almost  the  rule  when  lobular  pneumonia  is  secondary  to 
the  acute  infections.  A.  Graeme  Mitchell  states  that  Tv'pe  IV  is  the  most  fre- 
quent infecting  organism  in  bronchopneumonia  during  childhood.  In  90 
Q^  all  the  severe  complications  (empyema,  meningitis)  were  in  those  infected 
^th  the  Type  IV  pneumococcus. 

Symptoms. — ^Two  clinical  forms  may  be  distinguished: 

(fl)  Primary  bronchopneumonia,  which  occurs  in  30  to  35  per  cent,  of 
*11  cases,  is  met  with  generally  in  children,  and  presents,  in  great  part,  the 
svinptoms  of  an  acute  bronchitis  of  severe  grade  {cough,  dyspnea,  pain,  fever). 
^Tien  occurring  in  weakly  subjects  the  onset  may  be  gradual.  The  cough  is 
attended  with  expectoration  (glairy  and  tenacious)  that  may  be  blood-tinged, 
^  the  form  of  droplets  or  points.  The  fever  is  moderate,  the  temperature 
""igingfrom  101°  to  104°  F.  (38.3°-40°  C),  and  is  of  irregular  type;  in  severe 
cases,  however,  continued  high  temperature  may  occur.  Physical  examination 
fives  the  same  result  as  in  the  secondary  form.  The  duration  is  from  two  to 
four  weeks,  the  fever  terminating  by  lysis.  West  holds  that  primary  broncho- 
pneumonia in  children  is  of  pneumococcic  origin. 

(^)  Secondary  bronchopneumonia  is  the  variety  usually  met  with.  The 
symptoms  are  frequently  veiled  by  those  of  the  primary  affection,  and,  indeed, 
a  moderate  grade  of  lobular  pneumonia  is  frequently  unsuspected  during  life 
^nen  arising  in  the  course  of  other  grave  diseases. 

It  is  usually  preceded  by  bronchitis  affecting  the  larger  bronchi,  and  in  this 
common  event  the  first  symptom  that  directs  attention  to  the  disease  b  the 
^^^^  increase  in  the  frequency  of  the  respirations,  which  rise  as  high  as  60 
or  even  80  per  minute.  An  initial  chill  is  rare.  Fever  develops  suddenly  or, 
if  previously  present,  increases  rapidly.  An  early  symptom  is  the  cough, 
which  is  usually  hard,  harassing,  frequently  painful,  and  accompanied  by 
^^^P^cbratum.    The  pidse  is  frequent,  and  in  the  later  stages  may  be  qmte 

*  Jour.  Amer.  Med.  Assoc.,  1919,  bodi,  617. 
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rapid,  feeble,  and  irregular.  The  type  of  the  fever  is  similar  to  that  of  the 
primary  form. 

Blood. — ^There  is  usually  marked  leukocytosis  of  the  polynuclear  type. 
Absence  of  leukocytic  increase  is  of  serious  meaning,  implying  lack  of  resistance. 
On  the  other  hand,  a  high  leukocyte  count  does  not  necessarily  indicate  a 
favorable  prognosis,  but  a  good  reaction.  Wibon^  has  obtained  streptococci 
from  blood-cultures  and  from  the  feces  in  large  numbers. 

Physical  Signs. — At  the  beginning  of  the  attack  the  only  sign  is  the  presence 
of  subcrepitant  and  sibilant  rSles,  pK>inting  to  general  bronchitis.  Shortly, 
larger  or  smaller  areas  of  consolidation  become  manifest.  At  first  rapid  breath- 
ing, and  soon  cyanosis,  affecting  first  the  lips  and  conjunctivae,  may  be  observed; 
later,  the  face  becomes  dusky  and  the  finger-tips  blue.  Palpation  shows 
defective  expansion  and  increased  tactile  fremitus  over  the  consolidated  areas. 
The  percussion-^note  is  dull  or,  less  frequently,  hyperresonant  if  the  area  be 
small.  Auscvliaiion  reveals  numerous  fine,  subcrepitant  r&les,  corresponding 
to  the  consolidated  i>ortions.  The  respiratory  murmur  may  be  bronchial, 
though  more  often  bronchovesicular.  The  signs  are  usually  noted  in  both 
lungs.  Confluence  of  the  numerous  small,  consolidated  areas  may  result  in 
large  fields  of  dulness  and  true  bronchial  breathing.  In  cases  of  extensive 
consolidation  there  may  be  inspiratory  retraction  of  the  lower  sternum  and 
lower  ribs,  indicative  of  deficient  lung  expansion  (Butler).  Diemer,  during 
an  epidemic  of  bronchopneumonia  at  Camp  Lewis,  reports  on  23,000  draftees 
fluoroscopically  studied,  of  which  7000  were  influenza  patients.  Broncho- 
pneumonia was  found  in  some  2200  cases.  The  results  were  definite  and  often 
suggested  bronchopneumonia  before  clinical  findings  were  obtained. 

Duration. — (1)  In  children  this  varies  in  different  cases.  Rarely  do 
fatal  instances  last  more  than  two  or  three  weeks,  while  they  may  be  as  brief 
as  two  or  three  days.  On  the  other  hand,  cases  in  which  recovery  ensues 
frequently  last  from  six  to  eight  weeks,  though  rarely  from  one  to  three  weeks 
only.    Two  special  forms  demand  brief  description : 

(a)  The  cerebral,  in  which  restlessness,  convulsions,  and  delirium  become 
so  marked  as  to  overshadow  entirely  the  pulmonary  symptoms.  Not  infre- 
quently the  onset  is  characterized  by  convulsions,  high  fever,  prostration, 
and  alternating  stupor  and  delirium.  After  the  lapse  of  from  two  to  five  days 
pulmonary  symptoms  appear,  while  the  cerebral  decline. 

(6)  Other  cases  may  manifest  a  subacute  onset,  in  which  there  is  anorexia 
and  occasional  vomiting,  with  the  nervous  symptoms  before  noted. 

(2)  The  protracted  forms  are  those  in  which  (a)  the  symptoms  of  acute 
bronchopneumonia  give  place  to  those  of  a  similar  though  chronic  state.  The 
general  disturbances  may  not  be  marked  in  some  instances,  but  usually  there 
are  cough,  loss  of  appetite,  or  inability  to  gain  in  flesh  and  strength,  and  the 
signs  of  consolidation  p>ersist ;  (6)  those  presenting  fever  of  an  irregular  type, 
together  with  decided  prostration,  in  addition  to  the  symptoms  of  the 
preceding  variety.  In  many  cases  belonging  to  this  form  the  lesions  are 
tuberculous. 

In  adolescence  the  cerebral  symptoms  are  not  as  well  marked  as  in  children. 
Two  anomalous  varieties  are  met  with  in  practice: 

General  Bronchopneumoma. — The  attack  develops  suddenly  and  is  severe. 
There  are  chills,  high  fever,  marked  prostration,  headache,  chest  and  loin 
pains,  a  rapid  pulse  (soon  becoming  feeble),  rapid  and  labored' respirations, 
cyanosis,  restlessness,  delirium,  and  cough  that  is  at  first  dry,  and  followed  by 
mucopurulent,  blood-tinged  sputum. 

The  physical  signs  are  defective  expansion  and  an  increased  tactile  fremitus. 

1  War  Med.,  ParLs,  1918,  ii,  556. 
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The  percussion-note  may  be  either  normal,  tympanitic,  or  dull;  the  ausculta- 
tory signs  are  large  moist,  subcrepitant,  crepitant,  sibilant,  and  sonorous  r&les 
over  both  lungs,  and  a  harsh  or  bronchovesicular  respiratory  murmur.  The 
affection  is  very  grave. 

Resembling  TaberculoiiB  Bronchopneumoma. — ^The  symptoms  appear 
slowly,  and  the  case  pursues  an  insidious  course.  Cough,  catarrhal  expectora- 
tion, moderate  fever  (hectic  type),  and  night-sweats  are  noted. 

Physical  examination  discloses  generalized  bronchitis  coupled  with  cir- 
cumscribed areas  of  consolidation.  Besolution  may  take  place  at  the  end  of 
eight  or  ten  weeks,  and  complete  recovery  ensue;  when,  however,  this  favorable 
event  does  not  occur,  the  case  drags  on  for  an  indefinite  period,  and  finally 
ends  fatally.  There  are  no  tubercle  bacilli  in  the  sputum. 
Diiq^osis. — ^This  can  be  arrived  at  by  considering — 

(a)  The  nature  of  the  antecedent  affections  and  their  etiologic  circum- 
stances; 

(b)  The  distribution  of  the  consolidated  areas  in  both  lungs; 

(c)  The  fact  that  the  physical  signs  of  consolidation  are  subsidiary  to  those 
of  generalized  bronchitis; 

((f)  The  intense  dyspnea  and  cyanosis; 

(e)  The  type  of  the  fever,  irregular  as  a  rule,  and  its  gradual  decline; 

(/)  The  frequently  long  duration. 

Differentiil  Diagnosis. — Doubtless,  lobar  pneumonia  is  constantly  mis- 
taken for  bronchopneumonia,  and  particularly  when,  in  the  latter  disease, 
a  large  portion  of  one  or  both  lungs  becomes  inflamed  in  consequence  of  the 
coalescence  of  small  foci  of  consolidation.  The  points  of  distinction  may  be 
tabulated  as  follows: 

BSONCHOPNEUMONIA  LOBAR  PNEUMONIA 

Etiology 

Presence  of  various  pathogenic  organiBms.      Presence  of  the  Diplococcus  pneumonis. 
Usually  secondary  to  bronchitis  and  acute      Usually  a  primary  disease. 

infectious    diseases    (e.    g,,    measles, 

whooping-cough) . 


Onset  gradual,  without  rigor. 


Clinical  History 


Fever  is,  in  proportion  to  the  extent  of 
inflammation,  of  irregular  type,  and  de- 
clines by  lysis  after  a  variable  duration. 

Sputum  ^airy,  tenacious,  and  in  adults 
may  be  blood-tinged. 

Dyspnea  and  evidence  of  carbon-dioxid 
poisoning  prominent. 

Herpes  labialis  absent. 

Physical  signs  of  generalized  bronchitis 
ilwiys  marked,  and  usually  preponder- 
ating over  those  of  consolidation. 

Consolidation  commonly  bilateral. 

Duration  indefinite,  often  extending  over 
numy  weeks. 

ConsoLdated  areas  liable  to  become  the 
seat  of  tuberculous  infection. 


Onset  abrupt,  with  rigor;  previous  health 

generally  good. 
Fever  is  high,  of  continued  type,  and 

falls  between  the  fifth  and  nmth  days 

by  crisis. 
Sputum  characteristic   (rusty  or  pnme- 

juice). 
Dyspnea    and    cyanosis    relatively    less 

marked;  anxious  countenance. 
Herpes  labialis  commonly  present. 
Signs    of    bronchitis    generally    absent, 

those    of    lobar    consoUdation    always 

preponderating. 
Commonly  unilateral. 
Duration  definite  as  a  rule,  convalescence 

following  crisis. 
Far  less  likely  to  become  the  seat  of  tu- 
berculous infection. 


It  may  be  difficult  to  distinguish  tuberculous  bronchopneumonia  from  the 
disease  under  consideration.  Indeed,  a  non-tuberculous  bronchopneumonia 
may  be  located  at  the  apex  of  the  lung.  The  differentiation  is  to  be  based 
upon  the  presence  or  absence  of  the  signs  of  softening,  and  upon  a  microscopic 
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Hon  and  inspiration  lobular  pneumonia,  especially  when  occurring  after  opera- 
tions upon  the  larynx  or  trachea,  are  frequently  fatal.  The  mortality  rate 
in  this  disease  varies  from  25  to  50  per  cent.  In  primary  bronchopneumonia, 
however,  the  mortality  is  decidedly  lower. 

Treatment. — Prophylaads. — There  are  few  diseases  that  can  be  so  ef- 
fectually prevented  as  can  bronchopneimionia.  In  the  first  place,  proper 
attention  to  the  mouth  as  well  bs  to  the  position  of  the  patient  (which  should 
be  changed  frequently)  during  attacks  of  acute  infectious  diseases  will  prevent 
its  development  in  a  great  proportion  of  this  large  class  of  cases.  Adequate 
protection  against  exposiu-e  during  convalescence  from  measles,  whoop- 
ing-cough, etc.,  is  also  a  potent  factor  in  preventing  the  disease,  as  is  the  timely 
handling  of  catarrhal  affections  of  the  nose,  pharynx,  larynx,  and  larger  bronchi. 

Treatment  of  the  Attack. — Certain  sanitary  arrangements  are  of  the  utmost 
practical  importance.  The  sick  room  should  be  well  ventilated  and  its  at- 
mosphere kept  at  a  uniform  temperature— 68°  to  70°  F.  (20°-21°.l  C).  The 
air  (rf  the  room  should  also  be  well  laden  with  moisture,  which  may  be  generated 
from  a  croupHkettle  or  other  suitable  vessel. 

Qeneral  Measures. — High  fever  calls  for  tub-baths,  the  temperature  of  the 
water  at  first  being  set  at  95°  F.  (35°  C),  and  then  gradually  cooled  to  75°  or 
80^  F.  (23.8°-26.6°  C).  The  gradually  cooled  bath  or  the  cold  pack  may  be 
used  two  or  three  times  daily.  The  effects  are  to  reduce  temperature,  to  pro- 
mote refreshing  sleep,  and  to  improve  the  character  of  the  respiration.  This 
mode  of  treatment  is  especially  effective  in  cases  that  begin  abruptly.  In 
cases  presenting  moderate  pyrexia,  cold  spongings,  combined  with  the  use  of 
the  ice-bag  to  the  head,  may  suffice.  The  following  fever-mixture  may  be 
employed  for  a  child  five  years  old,  though  it  is  not  to  be  regarded  as  a  sub- 
stitute for  hydrotherapy,  but  is  merely  supplemental  to  the  latter: 

Q.    Potassii  citratis,  Siiss  (10.0); 

Spir.  ammonii  arom.,  fsij     (8.0); 

Spir.  ffitheris  nitrosi,  f3iv    (15.0); 

Glycerini,  f3j      (4.0); 

Lag.  ammon.  acet.,         q.  s.  ad  fjiv    (120.0) — M. 
Sig.  Teaspoonful  in  water  every  two  hours. 

In  children  a  mild  mercurial  purge  at  the  outset  is  advantageous,  and  sub- 
sequendy  by  the  use  of  saUnes  or  glycerin  suppositories  a  daily  evacuation  of 
the  bowels  is  to  be  secured. 

The  Diet. — ^The  bodily  strength  is  to  be  maintained  by  careful,  methodical 
feeding,  milk,  eggs,  albumin,  and  broths  being  the  best  forms  of  food.  The 
milk  should  be  predigested  if  there  be  marked  pyrexia,  and  egg-white  may  be 
given  in  cold  water  or  as  egg-lemonade.  The  cough  is  often  wellnigh  constant 
and  very  distressing.  Frequently  the  use  of  remedies  that  promote  secretion, 
combined  with  a  small  dose  of  opium,  will,  under  these  circumstances,  afford 
relief.    A  useful  formula  for  a  child  from  three  to  five  years  old  is  the  following: 

R.    Tinct.  opii  camph., 

Spir.  aetheris  nit.,  da  fSiiss  (10.0); 

Liq.  ammonii  acet.,        q.  s.  ad  fjij     (60.0). — M. 
Sig.  Teaspoonful  in  water  every  two  hours. 

Dover's  powder  is  also  of  value  in  relieving  the  cough.  When  the  expulsion 
of  the  sputum  is  attended  with  great  difficulty  the  preparations  of  ammonium 
often  meet  the  indications.    Of  these  the  chlorid  is  the  most  effective,  but. 
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unfortunately,  this  is  often  objected  to,  and  we  must  then  rely  upon  the  car- 
bonate or  the  aromatic  spirits.  The  bronchi  may  contain  an  abundance  of 
secretion  that  cannot  be  exi>elled,  despite  the  use  of  the  above  measures. 
Under  these  circumstances  an  emetic  may  be  given  composed  of  the  wine  of 
ipecac  (Sj — 4.0),  combined  with  alum  (gr.  xx  to  xxx — 1.3-2.0),  and  adminbtered 
to  a  child  every  ten  or  fifteen  minutes  until  emesis  occurs.  Oxygen  by  inhala- 
tion is  to  be  used  early  and  persistently  to  overcome  the  cyanosis. 

Cardiac  stimulants  are  required  if  the  pulse  fails,  with  increasing  cyanosis. 
The  preparations  of  ammonium  owe  much  of  their  reputation  in  this  disease 
to  their  stimulating  properties.  These  agents  when  boldly  used  may  suffice 
to  re-establish  the  cardiopulmonary  circulation.  Sudden  heart  exhaustion 
may  occur,  associated  widi  mucous  r&les  in  the  larger  bronchi  and  rapidly 
developing  cyanosis;  atropin  (dose,  gr.  -g^j^  to  ^Jtj — 0.0001-0.0012  gm.  every 
second  or  third  hour)  tends  to  arrest  this  mucous  secretion.  Alternating 
douching  with  hot  and  cold  water  and  electricity  should  be  given  a  trial. 
Injections  of  salt  solution  increase  arterial  tension  and  act  as  a  ''whip"  to 
all  emunctories,  aiding  in  the  elimination  of  toxins.  They  should  be  used  in 
serious  cases.  In  streptococcic  bronchopneumonia  antistreptococcus  serum 
may  be  tried. 


STREPTOCOCaC  (HEMOLYTIQ  PNEUMONIA 

During  the  fall  of  1917  and  the  early  part  of  1918  there  arose  in  canton- 
ments and  camps  of  this  country  an  epidemic  of  pneumonia  of  severe  pro- 
portions coincident  with  and  following  an  epidemic  of  measles  among  the 
recruits.  The  epidemic  of  pneumonia  was  more  severe  among  the  troops 
from  the  South  and  the  suburban  pupulation,  whereas  the  troops  from  the 
northeastern  sections  of  the  country,  representing  men,  for  the  most  part,  from 
the  urban  centers,  were  relatively  slightly  afiFected.  The  epidemic  attained 
its  greatest  height  at  Camps  Pike,  Wheeler,  and  Beauregard,  while  Camps 
Devens,  Upton,  and  Meade  were  at  no  time  seriously  involved.  In  the  first 
three  camps  the  death-rate  was  24  or  over  (Russell).  In  the  camps  in  which 
the  men  came  from  the  northern  section  of  the  country  the  death-rate  was 
under  8.  At  Camp  Pike  the  incidence  of  pneumonia  to  the  total  number  of 
men  in  the  cantonment  in  December,  1917,  at  the  height  of  the  epidemic,  was 
1.10  per  cent.  The  mortality  rate  was  extremely  high,  in  some  camps  being 
over  50  per  cent. 

The  pneumonia,  on  account  of  the  wide  differences  from  ordinary  lobar 
or  bronchopneumonia,  was  soon  recognized  as  a  peculiar  type,  and  led  to 
extensive  studies  everywhere.  The  most  intensive  studies  were  carried  out 
by  the  commission  appointed  by  Surgeon-general  Gorgas,  headed  by  W.  G. 
MacCallum  and  Rufus  Cole.  A  large  part  of  the  knowledge  we  have  gained 
of  this  type  of  pneumonia  is  the  result  of  the  wo  rk  accomplished  by  this  com- 
mission. 

Etiology. — ^The  Streptococcus  hemolyticus  has  been  shown  to  be  the  causa- 
tive agent  of  this  type  of  pneumonia.  This  orgam'sm  was  isolated  from  the 
sputiun,  from  the  blood,  and  from  the  tissues  after  death  of  those  suffering 
with  streptococcic  pneumonia.  Throat  cultures  made  from  the  men  in  the 
measles  wards  at  the  various  cantonments  showed  the  presence  of  hemolyz- 
ing  streptococci  in  the  throats  of  large  numbers  of  the  men.  Cultures  made 
before  their  entrance  to  the  measles  wards  were  usually  negative,  showing  that 
the  infection  probably  arose  during  the  course  of  the  measles  in  the  ward. 
Cole  is  of  the  opinion  that  infection,  once  started  in  a  ward,  is  followed  by  wide 
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dissemination  of  the  organisms,  which  become  extremely  virulent  through 
repeated  passage  from  one  to  another  person.  The  organism  seems  to  do  harm 
largely  through  its  local  action  upon  the  respiratory  tract,  with  no  tendency 
to  spread  through  the  body  as  a  septicemia,  and  it  seems  to  be  relatively 
innocuous  unless  there  be  some  pre-existing-  inflammatory  lesion  present  in 
the  upper  air  passages,  as  occurs  in  measles,  acute  bronchitis,  etc. 

Pathology. — According  to  MacCallum,  infection  with  hemolytic  strepto- 
cocci may  produce  a  patchy,  lobular  pneumonia,  or  the  more  characteristic 
pathologic  change  which  he  has  termed  interstitial  pneumonia.    This  latter 
condition  is  cha^terized  by  the  inflammatory  changes  occurring  primarily 
uound  bronchioles  and  in  their  wall,  subsequently  spreading  to  the  alveolar 
tissue.     In  addition  to  the  pulmonary  changes  there  is  a  universal  tendency 
to  a  pleural  exudation.    This  exudate  may  form  adhesions  so  strong  that,  as 
I  have  seen  it,  it  becomes  almost  impossible  at  times  to  remove  the  lung  from 
the  thoracic  cavity  without  extensive  lacerations  of  the  parietal  pleura  and 
the  visceral  pleura  and  limg.    Probably  the  most  characteristic  finding  is  a 
purulent  effusion,  the  pus  being  loose  in  the  pleural  cavity  or  walled  off  by 
adhesions  into  numerous  pockets.    An  ulcerative  laryngitis  is  very  frequently 
observed,  while  suppurative  pericarditis  is  also  seen  at  times. 

Clinical  History. — Hemolytic  streptococcic  pneumonia  occurred  after 
measles  in  the  majority  of  cases,  though  many  relatively  mild  epidemics  took 
place  in  which  measles  played  little  part.  It  may  develop  during  the  measles 
attack,  but  more  characteristically  appears  days  or  even  from  one  to  three  weeks 
after  the  primary  disease.  Although  the  usual  signs  of  measles  may  disappear, 
a  hoarseness,  cough,  and  expectoration  persist.  Insidiously  the  cough  in- 
creases, temperature  appears,  and  there  fa  some  difficulty  in  breathing.  When 
admitted  to  the  ward  the  patient  does  not  appear  very  ill,  but  gradually  the 
sjmptoms  increase.  The  feoer  may  go  up  to  104°  F.,  and  fa  usually  irregu- 
lar; with  the  appearance  of  pus  the  temperature  becomes  markedly  remittent 
or  intermittent.  The  jpvlse  fa  not  particularly  rapid  at  any  time.  Resjpira- 
ticni  are  not  unduly  rapid,  but  the  patient  suffers  from  extreme  respiratory 
distress.  The  difficulty  lies  with  inspiration,  so  that  even  early  in  the  disease 
the  patient  may  be  seen  calling  on  all  hfa  accessory  muscles  of  respiration  to 
aid  him  in  hfa  difficult  breathing.  The  cough  is  p)ersistent,  severe,  and  often 
painful.  The  sputum  is  fairly  free  and  expectorated  with  comparative  ease. 
It  is  not  t>'pical;  at  times  it  is  nummular,  mucopurulent,  or  mucoid;  again,  it 
may  be  extremely  purulent  and  greenish  in  color.  Pain  is  usually  always 
complained  of  duripg  the  course  of  the  disease,  and  it  is  a  typical  pleurisy  pain. 
The  patient  usually  does  not  become  delirious  until  shortly  before  death,  but 
he  is  restless  and  anxious  during  the  greater  part  of  the  disease. 

Physical  Examination. — ^The  patient  lies  in  bed,  extremely  cyanotic, 
and  breathing  with  great  difficulty.  On  examination  of  the  lungs  a  great 
variety  of  physical  signs  may  be  elicited.  Here  and  there  throughout  the 
chest  may  be  detected  areas  of  impaired  resonance,  notably  at  the  bases,  and 
over  these  areas  the  breath  sounds  may  be  harsh  or  even  tubular.  These 
areas  change  from  time  to  time,  and  rarely  do  the  signs  show  a  frank  consoli- 
dation of  a  large  part  of  the  lung.  R&les  are  heard  over  the  entire  chest, 
frequently  by  their  loudness  obscuring  entirely  the  character  of  the  breath 
sounds.  RAles  of  every  description  may  be  heard,  and  they  vary  from  hour 
to  hour  in  their  location. 

Diagnosis. — Thfa  depends  upon  the  history  of  the  case,  the  occurrence  of 
•n  irregular  or  at^-pical  bronchopneumonia,  and  the  finding  of  the  causative 
orpuifams  in  the  coughed-up  sputum.     In  the  diagnosis  the  greatest  impor- 
tance lies  in  the  early  and  prompt  recognition  of  pus.    Marked  variations  in 
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secdons  of  this  country.  During  the  early  part  of  1901,  and  again  in  the 
winter  of  1902-03,  pandemic  visitations  of  the  disease  occurred  in  the  United 
States.    It  is  probable  that  the  disease  is  a  type  of  toxemic  shock. 

The  last  pandemic  originated  in  Spain  (hence  called  Spanish  influenza) 

m  the  spring  of  1918  and  moved  westward  along  the  lines  of  travel,  rapidly 

sppeading  over  nearly  all  Europe,  including  Germany,  Italy,  France,  England^ 

ittaddng  from  20  to  40  per  cent,  of  the  pK)pulation.     It  reached  the  United 

States  August  28th  and  spread  rapidly  in  the  First  Naval  District  and  later 

.  iD  over  the  United  States.     In  Philadelphia  during  the  month  of  October  the 

disease  was  more  fatal  than  anywhere  else  in  the  United  States.     During  one 

,   ied[  of  this  month  the  death-rate  reached  the  enormous  figure  of  159  per 

1000. 

P&tholog^. — ^There  are  no  special  anatomic  lesions  that  characterize  the 
disease.  In  the  rare  instances  in  which  death  occurs  in  uncomplicated  cases 
the  catarrhal  changes  of  the  respiratory  and  gastro-intestinal  mucosa  disappear 
after  death.  In  the  abdominal  type  of  the  affection  there  may  be  enlargement 
of  the  glands  of  Peyer  and  of  the  solitary  follicles.  Among  the  fatal  compli- 
cadoos  are  pneumonia  (either  lobular  or  lobar),  serofibrinous  pleurisy,  empy- 
ema, purulent  pericarditis,  nephritis,  and  rarely  cerebrospinal  meningitis  and 
•cute  hemorrhagic  encephalitis.  All  of  these,  however,  may  be  of  influenzal 
ofigiiL  The  typical  lung  texture  changes  are  those  of  bronchopneumonia 
(often  confluent,  involving  one  or  more  lobes  without  fibrinous  exudation,  in 
1918),  and  in  the  centers  of  the  involved  lobules  grayish-yellow  pinhead  to  pea- 
8i«d,  slightly  elevated  fod  may  be  seen  and  from  which  a  thick,  greenish- 
ydlow  pus  may  exude  on  section.  Acute  pulmonary  emphysema  with  conse- 
quent venous  stasis  accounting  for  the  cyanosis  is  a  conunon  finding  (Torrey 
MdGiosh).  Lord  invites  attention  to  an  increase  of  fibrous  connective  tissue 
leading  to  pulmonary  induration  in  protracted  cases.  The  myocardium  seems 
to  be  unaffected  throughout  the  coiu-se  of  influenza  and  its  complicating  pneu- 
nwnias  (Cowie  and  Beaven).  Eichhorst  found  anatomic  evidence  of  injury 
of  the  heart  in  0.3  per  cent,  of  2411  cases.  The  report  of  Lucke^  and  his  asso- 
ciates is  an  extremely  detailed  and  complete  summary  of  the  findings  at  post- 
Dwrtem  of  125  cases  of  influenza  seen  during  the  recent  pandemic. 

Etiology. — ^Bacteriology. — ^Early  in  the  year  1892  Pfeiffer  discovered  the 

v^mm  bacillus.    When  stained  by  the  aid  of  gentle  heat  with  Ziehl's  carbol- 

™isin,  1  part;  water,  9  parts,  or  Loffler's  methylene-blue,  it  may  be  observed 

as  a  small  dumb-bell,  having  knotted  ends  connected  by  a  rod-like  shaft.    It 

fi  a  Gram-negative  bacilli  and  grows  best  when  mixed  in  culture  with  other 

^anisms.    These  bacilli  are  obtained  from  the  sputum  and  nasal  secretions^ 

^y  have  also  been  found  in  the  blood  and  other  tissues.     This  bacillus  can 

be  cultivated  only  in  media  containing  hemoglobin,  and  when  inoculated  into 

'»bbits  it  causes  symptoms  resembling  those  of  influenza.     Although  B.  influ- 

^  fa  recovered  in  practically  all  cases  of  influenza,  there  is  great  doubt  in 

^  minds  of  many  investigators  of  the  pathogenicity  of  these  organisms.    The 

^fature  on  this  phase  of  the  disease  is  voluminous.     Bacteriologists,  immu- 

^jjwgists,  and  public  health  ofiicials  are  all  of  varying  opinion  as  to  the  r61e 

™s  (tfganism  plays  in  the  etiology  of  the  conditions.    The  most  conclusive 

c^^ce  that  hBS  been  brought  forth  implicating  this  organism  is  that  of  Blake 

*nd  Cecil,*  who  produced  a  respiratory  infection  in  monkeys  akin  to  influenza 

by  tie  injection  of  B,  influeruuF  into  the  nose  and  intratracheally.     However, 

the  British  Medical  Research  Committee  has  concluded  that  we  do  not  as 

yet  understand  the  nature  of  the  condition  known  as  epidemic  influenza,. 

1  Arch.  Int,  Med.,  1919,  xxiv,  154. 

'  Jour,  Amer,  Med.  Assoc.,  1920,  Ixxiv,  170. 
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and  Park^  believes  that  there  is  no  proof  that  any  one  germ  is  present  in  all 
cases.  The  frequency  with  which  B.  infinenzoB  may  be  isolated  in  clinical 
cases  of  influenza  is  shown  by  the  figures  of  Pritchett  and  Stillman,  who 
cultivated  the  PfeiflFer  bacillus  from  the  mouth  of  93  per  cent,  of  cases  of 
influenza  and  bronchopneumonia.  Other  organisms  that  may  be  recovered 
are:  Streptococcus  viridans,  Streptococcus  hemolyticus,  and  the  Micrococcus 
catarrhalis. 

Modes  of  Conyejrance. — Pepper  suggested  that  the  micro-organism  may 
be  most  universally  distributed,  and  that  under  certain  extraordinary  atmo- 
spheric or  telluric  conditions  it  acquires  a  degree  of  virulence  that  renders  all 
subject  to  its  attack.  Influenza  is  communicable  by  contagion,  but  there  b 
slight  evidence  to  show  that  it  may  be  transferred  by  fomites.  The  disease 
showed  an  extraordinary  degree  of  contagiousness  diu-ing  the  1918  epidemia 
It  is  during  the  period  of  coryza  and  bronchial  cough  that  the  disease  is  most 
contagious,  ''being  transmitted  almost  entirely  by  direct  contact,  and  by  in- 
fection within  a  radius  of  a  few  feet"  (Keegan).  Influenza  is  a  common  second- 
ary infection,  especially  in  childhood,  and  may  occur  in  measles,  diphtheria, 
scarlet  fever,  and  other  infections.  In  some  epidemics  the  disease  traveb 
slowly,  but  probably  always  follows  the  Unes  of  ordinary  human  and  conmier- 
cial  intercourse. 

Bfanner  of  Invasion. — ^The  contagion  probably  enters  the  system  with  the 
inspired  air  through  the  respiratory  tract.  Some  contend  that  the  infection 
atrium  is  the  alimentary  canal.  Bosenau^  tried  almost  every  possible  way  of 
transmitting  the  disease  to  a  group  of  volunteers,  but  was  totally  unsuccessful. 

Predisposing  Causes. — All  persons  are  liable  to  the  contagion.  Age  has 
slight  influence,  the  p)eriod  of  greatest  susceptibility  being  from  the  twentieth 
to  the  thirtieth  year.  The  very  young  are  least  susceptible,  and  during  an 
epidemic  are  apt  to  be  affected  last,  while  old  i>ersons  are  frequent  sufferers. 
Subjects  whose  \'itality  is  lowered  by  neuropathic  heredity,  exposure  and 
fatigue,  or  chronic  maladies  are  among  the  first  to  suffer  during  an  epidemic. 
Of  125  independent  epidemics,  50  began  in  the  winter  months  (Hirsch),  but 
the  disease  runs  its  course  equally  through  all  seasons.  During  the  recent 
pandemic  pneumonia  was  a  complication  in  about  one-half  the  pregnant  women 
who  had  the  disease  (J.  W.  Harris). 

Immanity. — A  primary  attack  of  influenza  confers  a  brief  period  of  inunu- 
nity  in  most  instances,  although  relapses  occur  in  10  per  cent,  of  the  cases 
(Tumey).  Many  persons  suffer  from  the  disease  'with  the  reappearance  of 
fresh  epidemics,  so  that  two,  three,  four,  or  even  more  attacks  may  be  observed 
in  the  same  indixidiial  (recurrences).  Epidemic  influenza  increases  suscepti- 
bility to  pneumonia  and  pn>l>ably  also  to  t\'phoid  fever. 

Clinical  History. — General  SjrmptomaUdogy  and  Coarse. — ^The  incu- 
bation period  is  quite  brief,  rarely  exceeding  two  or  three  daj-s.  The  onset 
is  generally  sudden,  ^nth  either  a  severe  rigor  or  repeated  slight  shiverings, 
acci>mpanie<l  by  a  rapid  elevation  of  temperature  which  may  touch  104°  or 
105°  F.  (40.5°  C).  intense  headache,  distressing  myalgic  pains,  and  great 
prostration.  The  primary  fever,  however,  fluctuates  greatly,  as  does  also 
the  severity  of  the  sxinptoms,  both  local  and  general.  Profound  prostration 
characterizes  the  x'ast  majority  of  instances  during  the  in\*asion  period.  The 
fever  usually  begins  on  the  second  or  thinl  day.  and  may,  though  rarely,  continue 
normal,  with  reco\*er>'.  More  ct>niinonly,  however,  there  is  a  secondary-  rise 
following  the  remission,  acci>inj>juiitHl  by  a  ot^ryza  and  bronchitis-  Depression 
of  spirits,  restlessness,  insomnia  miore  rart^ly  undue  somnolence),  and  fre- 
quently delirium  are  mong  the  pnnninent  nervous  phenomena. 

*  ^JoHT.  Amer.  J/ed.  Assoc,,  1919,  Lwiii.  p.  31S.  «  Und,,  p.  311. 
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Bare  Blodes  of  InvasioiL— The  infection  may  set  in  (a)  by  vertigo,  (6)  by 
a|K>plectic  features,  (c)  by  bilious  vomiting,  {d)  by  an  abrupt  and  profound 
prostration.    Nosebleed  sometimes  occurs. 

The  most  striking  symptom  is  pain,  which  in  many  cases  is  referable  chiefly 
to  the  forehead,  temples,  occiput,  eyeballs,  and  root  of  the  nose.  General 
neoiomuscular  pains  are  often  present.  The  principal  seat  of  the  pain  is  com- 
monly the  lim[ibar  spine  (rachialgia).  I  have  frequently  noted  cutaneous  hy- 
peresthesia. The  pains  may  take  the  form  of  neuralgia  of  individual  nerves 
or  (rf  pleurodynic  stitches,  or  there  are  localized  areas  of  burning,  boring 
muscular  pain.  The  temperatm^  may,  as  before  intimated,  mount  quite 
hi^  at  the  beginning,  and  if  so  it  usually  remits  during  the  first  night.  It 
subsequently  pursues  a  comparatively  low  range.  The  temperature-curve 
is  maikedly  irregular,  and  often  terminates  by  an  apparent  crisis.  The  pulse 
is  small,  feeble,  running,  irregular,  and  even  intermittent,  and  I  have  sometimes 
observed  it  to  be  unusually  slow.  The  depressive  effects  of  the  pjoison  upK>n 
the  heart  often  reach  a  dangerous  degree.  No  leukocytosis  is  present  as  a 
rule.  An  occasional  mild  leukocytosis  (10,000  to  15,000),  however,  is  noted  in 
mKX>mplicated  cases.  In  the  recent  pandemic  leukopenia  was  noted  and 
proved  to  be  an  aid  in  differential  diagnosis.  In  many  cases  dyspnea  is  a 
rather  conspicuous  symptom,  occurring  independently  of  pulmonary  compli- 
cations. The  same  is  true  of  cyanosis.  In  the  outbreak  of  1918  there  was 
feequendy  observed  a  deep  blueness  suggestive  of  methemoglobinemia. 
Sweating  may  be  troublesome. 

C&nical  Types. — ^Different  types  have  been  described  based  on  the  dif- 
ferences in  the  local  manifestations  and  the  varying  degrees  of  toxemia.  In- 
fluenza is  remarkably  protean  in  its  features,  and  the  enumerated  types  quickly 
and  frequently  merge  into  one  another,  (a)  Respiratory  Type, — ^Local  catarrhal 
symptoms  usually  develop  in  the  course  of  one  or  two  days.  They  are,  as  a 
nile,  evidenced  first  by  a  suffusion  of  the  conjunctiva,  with  excessive  lacri- 
naation,  frequent  sneezing,  and  slight  pharyngitis.  A  little  later,  in  most  in- 
stances, hoarseness  and  cough  come  on,  the  latter  being  hard,  racking,  paroxys- 
nud  m  character,  and  resembling  whooping-cough.  The  cough  and  other  local 
jymptoms  are  due  to  an  intense,  dry,  laryngotracheal  irritation.  In  most 
•nstances  the  expectoration  is  scanty,  and  in  these  the  physical  signs  are  very 
generally  negative.  In  a  smaller  proportion  of  the  cases  there  is  considerable 
expectoration,  and  the  physical  signs  of  ordinary  bronchitis  are  manifested. 
(p)  Gastro-vnteslinal  Type. — ^The  catarrhal  symptoms  may  center  in  the  diges- 
^ve  system,  most  frequently  in  children.  In  such,  vomiting  comes  on  early 
*ri  is  apt  to  be  repeated  at  longer  or  shorter  intervals.  There  is  diarrhea, 
^oreor  less  urgent,  with  sharp  abdominal  pain,  as  a  rule,  (c)  The  cardiac 
^up  of  symptoms  that  occasionally  supervenes  comprises  heart  failure  and 
y^stftss,  with  a  rapid,  feeble  pulse  (a  toxic  form),  (d)  The  nervous  or  typhoid 
vtoxic)  type  presents  a  continued  fever,  with  the  signs  of  the  typhoid  state. 
Two  classes  of  nervous  symptoms  are  seen — "comatose  and  delirious"  (Bury), 
^tients  may  be  seized  with  intense  headache,  or  an  epileptic  or  apoplectic 
nt,  or  there  may  be  local  paralysis  or  hemiplegia.  Muscular  rigidity,  especially 
^  the  neck,  is  far  from  uncommon,  (e)  The  rheumatoid  type  manifests  itself 
!^y  ^'iolent  pains  in  the  muscles  all  over  the  body.  There  is  no  visible  change 
^  either  the  joints  or  the  nerve-trunks.  (/)  Huchard  calls  attention  to 
^fi^  forms,  in  which  there  may  be  marked  pulmonary  congestion  or  actual 
«>bar  pneumonia  without  fever,  without  expectoration,  and  often  without 
^''^^  (jg)  There  are  ambulatory  forms  which  are  important  because  they 
tend  to  spread  the  affection.  (A)  Franke  describes  a  chronic  form  assuming 
)*je  guise  of  catarrhal  affections  of  the  respiratory  and  gastro-intestinal  passages, 
^e  raspberry  tongue  is  characteristic  of  chronic  influenza. 


134  INFECTIOUS  DISEASES 

Leading  Features  and  Complications. — (1)  Pulmonary. — Severe 
bronchitis,  particularly  affecting  the  capillary  tubes  and  leading  to  broncho- 
pneumonia, is  a  common  and  very  serious  complication.  In  the  pandemic  of 
1918  in  from  10  to  15  per  cent,  of  the  cases  a  massive  and  often  fatal  broncho- 
pneumonia caused  primarily  by  the  influenza  bacillus  developed.  Leukocy- 
tosis was  absent  as  a  rule.  On  the  other  hand,  Keeton  and  Cushman  found 
the  range  of  leukocytosis  to  lie  between  15,000  and  20,000  in  bronchopneu- 
monia. In  those  recovering,  the  blood  count  shows  a  very  transient  period 
of  leukopenia;  in  those  dying,  a  more  marked  and  persistent  leukopenia.  As 
a  secondary  result  we  are  apt  to  observe  the  development  of  collateral  pulmo- 
nary edema,  with  its  usual  fatal  termination;  and  while  this  complication  b 
prone  to  develop  in  the  so-called  thoracic  type  of  influenza,  it  is  by  no  means 
limited  to  this  class  of  cases.  I  have  observed  bronchopneumonia  in  cases  in 
which  the  physical  signs  of  bronchitis  were  not  presented  prior  to  its  onset. 
It  may  originate  apparently  in  the  profound  prostration  of  the  nervous  system — 
a  condition  which  also  annuls  in  great  part  the  phagocytic  action  of  the  leuko* 
cytes.  The  objective  signs  may  be  limited  to  persistent  r&les  at  one  or  more 
places  (Lord).  In  the  pandemic  just  passed  it  was  conunon  to  meet  suppressed 
breath  sounds  with  fine  r&les  in  the  infrascapular  and  lower  auxiliary  regions 
in  the  absence  of  other  physical  signs. 

The  chief  clinical  features  of  influenzal  pneumonia,  as  it  occurred  in  1918 
and  as  compiled  from  Army  reports  largely,  have  been  well  sununarized  by 
Lewis  Conner:  In  the  first  place  these  were  exceedingly  varied  on  account  of 
the  extraordinary  variety  of  pathologic  lesions  and  the  multiplicity  of  types 
of  infecting  organisms.  The  onset  was  either  gradual  during  the  course  of 
the  influenza,  the  pulmonary  signs  and  symptoms  making  their  appearance, 
or  else  it  came  on  several  days  after  convalescence  was  established,  or  appeared 
as  a  pneumonia  from  the  start.  The  temperature,  as  contrasted  with  ordi- 
nary lobar  pneumonia,  was  more  gradual  in  onset,  lower  in  range,  a  greater 
tendency  toward  remissions,  and  a  slower  fall  to  normal.  The  pulse-rate  was 
often  slow  except  in  unfavorable  cases.  The  same  may  be  said  of  the  respira- 
tion rate.  Cough  while  frequently  distressing,  as  a  rule  was  not  severe.  Pain 
in  the  side  was  generally  absent,  as  was  pain  elsewhere.  The  sputum  was 
extraordinarily  varied;  usually  more  profuse  and  watery  than  in  primary  pneu- 
monia; it  was  at  times  also  rusty,  blood-tinged,  or  frankly  hemorrhagic.  In 
the  fulminating  cases  with  early  edema  the  sputum  was  poured  forth  in  large 
quantities.  Cyanosis  was  usuaUy  marked  and  without  subjective  distress  or 
air  hunger.  Stupor  and  delirium,  the  latter  either  wild  and  active  or  low 
muttering  in  character,  were  common  in  severe  cases.  "The  physical  signs  of 
the  chest  were  distinguished  by  their  late  appearance,  their  wide  distribution, 
their  indistinctness,  their  slow  disappearance,  and  the  infrequency  of  the  signs 
of  frank  consolidation.     The  signs  were  almost  always  bilateral." 

Congestion  associated  with  edema  of  the  lungs  occurs  as  a  complication  of 
influenza.  Enlargement  of  the  bronchial  glands  may  also  be  noted,  and  the 
recognition  of  this  condition  may  be  aided  by  p>ercussion  over  the  upper  four 
dorsal  vertebrae,  where  dulness  will  be  obtained. 

Plastic  pleurisy  is  commonly  an  associated  condition,  especially  in 
cases  of  lobular  or  lobar  pneumonia.  Other  forms  of  pleurisy  also  occur, 
though  less  frequently  (serofibrinous  and  empyema).  Gangrene  and  abscess  of 
the  lungs  may  arise  as  terminal  complications. 

Cardiac  Complications. — Heart  failure  often  manifests  itself,  and  may 
prove  fatal,  though  rarely.  Purulent  pericarditis  is  a  rare  complication,  and 
is  often  secondary  to  pleurisy  or  pneumonia,  while  attacks  of  angina,  which 
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nance,  stationary  subcrepitant  rdles).  The  general  features  also  present  dis- 
similarities. Thus  the  nervous  depression  and  the  myalgic  and  neuralgic 
pains  are  more  marked  in  influenza,  while  the  pulse-respiration  ratio  is  less 
distiu*bed  than  in  pneumonia. 

(d)  Cerebrospiiial  meningitis  may  manifest  features  that  are  almost  identi- 
cal with  those  characteristic  of  influenza.  Thus  during  certain  epidemics 
"grippe"  patients  may  be  stricken  as  by  a  blow:  they  suffer  from  intense  head- 
ache— occipital  and  frontal — rachialgia,  fever,  prostration,  delirium,  and  stiffness 
of  the  muscles,  with  slight  retraction  of  the  head.  There  may  be  convulsions 
and  vomiting  at  the  outset.  Here  the  history  with  reference  to  the  character 
of  the  prevailing  epidemic  and  the  attendant  circumstances  must  be  carefully 
considered,  but  an  absolute  diagnosis  is  sometimes  impossible  unless  a  laboratory 
investigation  of  the  discharges  or  lumbar  punctiu^  be  made. 

(e)  Small-poz  in  the  pre-emptive  stage  may  be  confoimded  with  influenza, 
but  the  latter  is  soon  diagnosticated  by  quick  response  to  therapy  and  sweat- 
ing, relieving  the  symptoms  in  twenty-four  to  thirty-six  hours,  whereas  small- 
pox is  resistant  to  all  treatment,  the  appearance  of  the  rash  only  bringing 
amelioration  of  the  symptoms. 

(/)  This  disease  may  be  characterized  by  a  paroxysmal  cough,  "which  is  so 
like  the  parox^'sms  of  pertussis  that  at  times  the  two  are  indistinguishable" 
(Holt). 

Sequelae. — Among  the  sequelse  are  phthisis,  chronic  bronchitis^  abscess 
and  gangrene  of  the  lungs  (rarely),  empyema  (due  to  hemolytic  streptococcus 
infection — Ballin),  tachycardia,  and  angina  pectoris.  Chronic  gastro-intestinal 
catarrh,  chronic  nephritis,  and,  less  frequently,  cystitis  may  also  be  mentioned. 
Latent  forms  of  tuberculosis  and  chronic  nephritis  are  often  kindled  into  active 
and  progressive  affections  by  intercurrent  influenza. 

Among  nervous  sequelse,  which  are  both  numerous  and  imp>ortant,  are  to  be 
noted  especially  insomnia,  neuralgia,  migraine,  melancholia  with  tendency  to 
self-murder,  meningitis,  acute  ascending  myeUtis,  peripheral  neuritis,  and  peri- 
neuritis. The  organs  of  special  sense  manifest  a  great  variety  of  sequebe, 
such  as  otitis  media,  otitis  interna,  mastoid  abscess,  conjunctivitis,  keratitis, 
iritis,  iridochoroiditis,  acute  glaucoma,  etc.  Menninger  studied  100  cases  of 
mental  diseases  associated  with  influenza  in  the  recent  pandemic  and  found  the 
disturbances  readily  classiflable  into  four  groups:  delirium,  dementia  prsecox 
(the  largest  group),  other  psychoses,  and  unclassified. 

The  prognosis  is,  on  the  whole,  good  in  the  sporadic  cases.  During  a 
severe  epidemic  the  mortality  becomes  appalling.  In  Philadelphia  during  the 
pandemic  of  1918  in  forty-five  days  48,131  cases  were  reported,  of  which  12,687 
(26.5  per  cent.)  terminated  fatally.  In  the  United  States  as  a  whole  approxi- 
mately 300,000  people  are  estimated  to  have  died  of  influenza.  Nor  did  the 
fatalities  occur  largely  among  the  chronically  sick,  the  infirm,  and  the  aged. 
On  the  contrary',  it  was  the  young  healthy  adult  who  felt  the  full  force  of  the 
scourge;  witness  the  19,249  deaths  in  the  army  camps  that  occurred  among 
the  picked  men  of  the  country,  men  in  the  prime  of  life  who  had  been  shown 
by  repeated  physical  examinations  to  be  healthy  and  free  from  disease. 

Almost  all  fatalities  are  due  to  complications,  especially  pwriiwionia,  and, 
less  frequently,  pulmonary  congestion  and  edema,  pleurisy,  pericarditis,  and 
cerebrospinal  meningitis.  The  pneumonia  of  influenza  shows  a  relatively 
higher  death-rate  by  18.1  per  cent,  in  the  pregnant  woman  (AVooLston  and 
Conley).  The  comatose  tj^pe  is  often  fatal.  The  mortality  rate  from  influ- 
enza and  pneumonia  bears  a  close  relationship  to  the  number  of  persons  Ux-ing 
under  banuck  conditions  (Heiser). 

The  duraJtion  of  the  attack  is  brief,  though  subject  to  variations.     In  mild 
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we  may  combine  with  quinin  some  salicylate.  Experience  has  taught  the  pro- 
fession that  potassium  citrate,  administered  in  10-grain  (0.65)  doses  every 
hour  well  diluted,  is  useful  as  an^liminant.  Sleeplessness  may  demand  hyp- 
notics, such  as  barbital,  opium,  and  trional.  It  b  necessary  to  utter  a  warn- 
ing against  the  free  use  of  coal-tar  products,  since  they  Biduce  heart  faUure. 

The  local  catarrhal  conditions  (coryza,  laryngobronchial  irritaton,  true 
bronchitis,  etc.)  must  be  treated  according  to  the  special  indications  presented 
in  individual  cases.  For  the  coryza,  inunctions  of  animal  fats  over  the  fore- 
head and  bridge  of  the  nose  are  grateful.  A  flannel  cap  may  be  worn  if  agree- 
able to  the  patient.  Steam  inhalations  through  the  nares  and  mouth  often 
act  beneficially,  both  upon  the  coryza  and  laryngobronchial  irritation.  For 
the  latter  conmion  condition  the  following  formula  will  be  found  serviceable: 

IJ.    Codeinse  sulph.,  gr.  iv  (0.25); 

Anmionii  chloridi,  5  v  (20.0); 

Spir.  juniperi  co.,         q.  s.  ad.  fjiv  (120.0). — ^M. 
Sig.  One  teaspoonful  in  water  every  two  or  three  hours. 

If  this  prescription  fail  to  mitigate  the  cough,  we  may  resort  to  morphin 
in  small  doses.  The  bronchitis  may  sometimes  be  controlled  by  the  use  of 
sodium  benzoate,  3ij  (gm.  8),  in  aq.  menth.  pip.,  5iv  (gm.  16),  of  which  a 
tablespoonful  may  be  taken  every  two  or  three  hours.  In  the  later  stages, 
particularly  if  bronchitis  be  associated  with  free  secretions,  the  oil  of  eucalyp- 
tus (njiij  to  V — 0.2-0.3),  in  capsule,  every  four  hours,  has  in  my  experience 
proved  useful,  as  has  strychnin  (gr.  ^ — 0.002),  combined  with  the  extract  of 
gentian  (gr.  j — 0.065).  Digitalizing  patients  often  serves  to  avert  secondary 
cardiac  developments.  MacKenzie  meets  the  cardiac  complications  in  the 
convalescent  period  by  improving  the  health  of  the  body  through  fresh  air  and 
judicious  exercise  in  the  open.  Chest  pains  may  be  relieved  by  the  use  of 
tiupentine  stupes  and  sinapisms. 

(c)  Severe  Forms. — The  general  management  is  similar  to  that  reconunended 
in  cases  of  medium  severity,  except  that  freer  stimulation  is  usually  demanded. 
S>Tnmers  contends  that  the  anatomic  and  histologic  changes  in  the  circulatory 
apparatus  indicate  the  necessity  for  stimulation  from  the  moment  the  diagnosis 
is  made.  The  medicinal  treatment  must  also  be  more  active  than  in  the  pre- 
vious form,  and  often  is  heroic.  Torrey  advises  lumbar  puncture  as  a  thera- 
peutic measure  in  the  meningeal  form  of  influenza.  Should  there  be  sudden 
cardiac  failure,  it  must  be  promptly  met  by  stimulants  (strychnin,  camphor, 
ether,  digitalis,  alcohol,  ammonia)  given  hypodermically. 

Massive  doses  of  camphor,  e.  ^.,  gr.  xx  to  xxx — 1.3-2.0 — ^in  sterile  oil  ad- 
ministered hjTXxlermically,  has  fully  established  its  eflBcacy  as  a  cardiac  stimu- 
lant in  desperate  cases.  If  a  marked  cyanosis  occurs,  the  use  of  oxygen  by 
inhalation  is  ad\Tsed.  The  method  devised  by  Meltzer,  or  that  of  Dr.  F. 
Tice,  injection  of  ox>'gen  under  the  skin,  may  be  employed.  The  various  in- 
flammator>'  complications  must  be  treated  as  under  other  circumstances. 

Specific  Therapy. — **No  data  are  available  as  to  the  effect  of  vaccines  as  a 
preventive  or  therapeutic  measure  in  true  epidemic  influenza"  (Park).  The 
influenza  bacilli  have  been  incorporated  in  the  mixed  vaccines  that  have  been 
put  on  the  market  for  the  treatment  of  acute  upper  respiratory  infection. 
The  value  of  these  vaccines  is  extremely  doubtful.  Cowie  and  Beaven  contend 
that  an  intravenous  injection  of  tj'phoid  protein  (no  more  than  5,000,000  dead 
bacilli)  may  bring  about  a  termination  of  the  acute  s^-mptoms  in  from  one  to 
three  days.    Flexner^  recommends  the  daily  injection  for  three  or  four  days 

^Jour,  Amer.  Med,  Auoe,,  1911,  Ivii,  16. 
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by  means  of  lumbar  pmicture  of  the  immune  serum  of  the  influenza  bacillus 
in  complicating  meningitis.  McGuire  and  Redden  are  convinced  that  the 
serum  from  convalescent  pneumonia  patients  has  a  decided  influence  in  shorten- 
ing the  course  of  the  disease  and  lowering  mortality.  Sergent  has  suggested 
the  transfusion  of  whole  blood,  dtrated.  Boss  and  Hund^  advise  early  citrated 
immune  total  blood  transfusion  for  the  pneumonic  complications  of  influenza. 
This  method,  however,  necessitates  the  isolation  of  the  infecting  organisms 
of  the  dxmcft  and  the  recipient  before  definite  results  can  reasonably  be  ex- 
pected. 

Injections  of  bacteria  and  foreign  proteins  for  their  effect  in  raising  the 
leukocyte  count  and  the  opsonin  and  lysin  content  of  the  blood-serum,  have 
been  warmly  recommended.  Hermann,  quoted  by  Roberts  and  Gary  ,2  sum- 
nuuizes  the  subject  as  follows:  "The  intravenous  injection  of  foreign  protein 
serves  as  a  stimulus  for  the  liberation  of  specific  anitibodies  in  animals  in  which 
the  previously  injected  antigen  was  unable  to  cause  such  a  liberation." 

The  Comnlescence. — The  greatest  injury  to  patients  at  this  period  comes 
from  going  out  too  early.  Usually  the  temperature  is  subnormal  for  several 
days — a  circumstance  due  to  the  weakness  of  the  patient — and  so  long  as  this 
condition  obtains  the  patient  is  highly  susceptible  to  a  chill.  Hence  it  is  a 
good  rule  not  to  allow  exposure  to  the  external  atmosphere  until  the  tempera- 
ture has  been  normal  for  several  days.  The  diet  should  now  be  more  liberal, 
and  tonics,  such  as  gentian,  iron,  and  quinin,  may  be  administered  and  con- 
tinued until  complete  restoration  of  the  patient's  health  has  taken  place.  In 
every  way  possible  exposure  to  reinfection  during  the  period  of  convalescence 
is  to  be  avoided.    The  sequelae  must  be  treated  according  to  general  rules. 


DENGUE 

{Break-bone  Fever) 


Definition.— An  acute  infectious  disease  occurring  epidemically  in  tropical 
tnd subtropical  countries.  Its  chief  symptoms  are:  a  double  febrile  paroxysm 
(separated  by  an  interval),  arthritic  and  muscular  pains,  and  a  skin  eruption 
in  about  one-half  the  cases. 

Historic  Note.— The  disease  was  prevalent  in  Java  as  early  as  1779, 
m  hdia  in  1824,  and  later  in  the  West  Indies,  Spain,  and  in  some  of  the  south- 
ern American  States.  Mild  epidemics  have  visited  Philadelphia,  New  York, 
and  Boston  (during  warm  weather),  but,  as  a  rule,  it  has  not  traversed  regions 
beyond  32°  N.  latitude. 

Its  pathology  has  not  been  studied,  death  being  the  rarest  of  events. 

Etiology.— McLaughlin,  of  Texas,  has  isolated  from  the  blood  and  cul- 
tivated a  micrococcus.  H.  Graham  has  discovered  an  ameboid  form  re- 
sembling the  Plasmodium  malartce,  but  having  a  longer  life-cycle. 

Preduposing  Factors.— Its  prevalence  is  favored  by  the  summer  season, 
»nd  to  a  slight  extent  by  faulty  hygienic  conditions.  On  the  other  hand,  age, 
nwe,  sex,  and  social  status  are  all  without  effect,  most  persons  being  susceptible, 
» fact  that  accounts  for  its  marvelously  rapid  diffusion.  As  a  rule,  suscepti- 
bOity  is  eidiausted  by  one  attack.  The  epidemics  spread  along  lines  of  travel 
^7  land  and  sea.  Graham's  experiments  in  Beirut  indicate  that  dengue  is 
not  contagious,  but  Culez  fatigans  may  carry  the  infection  from  one  person 
to  another.    Altitude  is  said  to  exercise  an  inhibitory  influence. 

1  Jour.  Amer,  Med,  Assoc.,  March  1,  1919,  p.  640. 
>  Ibid.,  March  29,  1919,  922. 
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Clinical  History. — ^There  is  a  period  of  incubation  that  lasts  from  one 
to  four  days  and  exhibits  no  prodromes. 

Imrasion  then  is  abrupt,  with  a  slight  chill;  fever  follows,  the  temperature 
reaching  its  maximum— 103°  to  106°  F.  (39.4°-41°  C.)  or  over— ^t  the  end 
of  the  first  or  on  the  second  day,  and  is  accompanied  by  headache  and  by 
muscular  and  arthritic  pains,  llie  patient's  sufferings  are  intense,  the  pains 
being  described  as  "breaking" — a  peculiarity  to  which  the  disease  owes  the 
popular  name  of  break-bone  fever.  The  painful  joinis  are  neither  swollen  nor 
tender,  as  a  rule.  Jones  reports  an  epidemic  in  which  severe  pain  was  absent. 
The  respiration  and  pulse  are  much  quickened;  there  is  anorexia  and  slight 
nausea.  Febrile  albuminuria  is  rare,  delirium  and  mental  torpor  also;  but 
prostration  may  become  marked,  and  an  erythematous  eruption  (initial  rash) 
commonly  appears.  DeBrun  noted  the  symptoms  during  the  epidemic  at 
Beirut  (1892),  and  states  that  the  eruption  b  roseolar,  morbilliform,  scarlatin- 
ous, or  papular.  He  distinguished  three  groups  of  cases:  1.  With  high  fever 
and  marked  associated  symptoms,  and  with  eruption.  2.  Fever  absent, 
the  symptoms  mild,  with  eruption.  3.  The  eruption  the  only  symptom. 
The  eruption  may  appear  early,  but  has  no  fixed  time,  is  evanescent  in  mild 
cases,  and  is  never  constant  in  character.  It  is  attended  with  burning  and  itch- 
ing, and  DeBrun  noted  desquamation.  Hemorrhages  from  the  various  organs 
(nose,  gums,  stomach,  bowels,  lungs,  kidneys,  etc.)  may  occur,  and  reach  even 
a  dangerous  extent.  The  lymphatic  glands  are  often  swollen;  the  mucosae 
of  the  nose  and  throat  are  hyperemic;  the  eyes  are  congested  and  the  face 
flushed.    The  disease  is  characterized  by  well-marked  leukopenia. 

The  initial  fever  lasts  three  or  four  days,  and  ends  with  a  deep  remission 
accompanied  by  sweating.  All  the  symptoms  now  vanish  save  a  slight  sore- 
ness and  stiffness,  but  after  two  or  three  days  the  characteristic  symptoms 
(including  a  n^seolar  eruption)  reappear.  This  terminal  eruption  is  rubeolar, 
commencing  on  the  palms  and  backs  of  the  hands,  and  extending  upward. 
It  is  circular,  dusky  red,  and  sometimes  slightly  elevated.  It  extends  quickly 
to  other  parts,  being  best  seen  on  the  back,  chest,  upper  arms,  and  thighs. 
The  spots  disappear  on  pressure,  and  never  or  rarely  become  petechial  (Man- 
son).    The  second  febrile  paroxysm  is  usually  milder  and  shorter  than  the  first. 

The  duration  of  the  disease  is  from  seven  to  ten  days,  the  attack  being 
followed  by  a  slow  convalescence,  which  may  be  interrupted  by  a  relapse. 
The  slowness  of  the  recovery  is  due  to  persistence  of  the  pains,  mental  depres- 
sion, and  marked  physical  prostration. 

Complications. — Meningitis  has  been  rarely  noted.  Convulsions  some- 
times occur  in  children,  and  severe  catarrhal  inflammations  of  certain  mucosae 
(bronchial,  gastric)  may  develop.  Insomnia  is  common.  HyperpjTexia  and 
pericarditis  occur,  though  exceptionally. 

Diagnosis. — ^The  diagnosis  of  the  epidemic  form  of  the  disease  is  an 
easy  one  after  obsen'ation  of  the  first  few  cases,  but  it  is  difficult  to  discriminate 
sporadic  cases  from  rheumatism.  The  course  of  the  fever,  however,  differs 
in  the  two  diseases,  while  the  eruption  Ix^longs  to  the  former  alone.  Influenza 
may  resemble  dengue.  Influenza  cx*curs  in  the  cold  season,  and  herpes  is 
usually  the  only  eruption;  the  joints  art*  rarely  involved;  there  is  no  recurrence 
of  the  fever,  and  serious  complications  are  more  frequent.  The  discovery  of 
the  bacillus  of  influenza  is  decisive,  and  the  existence  of  an  epidemic  of  either 
condition  suggests  the  true  naturt*  of  the  disease.  Scarhi  ferer  has  an  erythe- 
matous eruption,  but  the  fever  is  ix>ntinuous,  anf^iiia  is  present,  and  the  arthritic 
symptoms  are  wanting.  As  a  rule,  dengue  pn^vails  only  in  tropical  and  sub- 
tropical countries. 
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Yellow  fefoer  has  been  mistaken  for  dengue,  and  the  two  affections  may 
prevail  together,  as  in  the  Galveston  epidemic  of  1897.  The  differential  diag- 
nosis is  di£Bcult,  as  there  are  points  of  similarity — time  of  appearance,  geo- 
graphic distribution,  and  the  character  of  the  febrile  paroxysm.  To  show 
contrast,  however,  I  have  arranged  the  following  table: 


Dengue 

Affects  all  races. 

Fades  characteristic;  face  flushed. 
Irregular  rise  of  fever,  followed  by  re- 
mission, then  a  second  moderate  rise. 
Duration  five  to  nine  days. 
The  pulse  keeps  pace  with  the  fever. 
Eruption  frequent  (terminal  rubeola). 
Vomiting  rare. 

Urine  never  contains  albumin  (?). 
Jaundice  absent. 

Hem<nTha^  from  mucous  outlets,  gen- 
'    erallv  slight,  and  black  vomit  rare. 

Muscular  and  joint  pains  present. 

Prognosis  favorable. 

Sermn   diagnosis  valueless.    There  is  a 
well-marked  leukopenia. 

Second  attacks  common. 


Yellow  Fevbb 

Foreigners  more  especially. 
Mucous  membranes  injected. 
The  temperature  rises  regularly.    Durar 
tion  of  fever  seventy-two  hours. 

Pulse  falls  while  the  fever  is  rising. 

Eruption  quite  rare. 

Vomiting  frequent. 

Urine  early  albuminous. 

Jaundice  present  and  early  appearing. 

Hemorrhages  common  and  severe.    Black 

vomit  an  alarmmg  symptom. 
Absent. 
Often  fatal. 
Serum  diagnosis  present  in  66  per  cent. 

of  cases;  no  leuKopenia. 
No  second  attacks. 


The  prognosis  is,  with  rare  exceptions,  favorable,  dangers  aiding  only 
m  the  serious  forms,  particularly  those  showing  hemorrhages. 

Treatment. — Indications:  (a)  to  preserve  the  patient's  strength,  and 
(5)  to  meet  certain  leading  symptoms.  The  first  is  to  be  met  by  enjoining 
rest  in  bed,  by  a  generous  diet,  and  by  the  use  of  stimulants  and  tonics  during 
convalescence.  The  fever  may  demand  treatment,  and  when  this  is  high, 
hydrotherapy  is  indicated.  For  the  intolerable  pains  morphin  is  to  be  admin- 
istered hjTxidermically.  Efforts  to  destroy  the  Cvlex  fatigana  should  be  in- 
stituted.   Isolation  should  be  practised. 
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(Bvbonic  Plagiie;  Black  Death) 

Definition. — A  specific  contagious  disease  occurring  chiefly  in  unsanitary 
surroundings  and  characterized  by  high  fever  and  cutaneous  symptoms 
(petechiae,  etc.).     Its  course  is  severe  and  rapid,  and  it  occurs  in  epidemics. 

Historic  Summary. — An  Oriental  disease,  the  plague  has  long  been 
endemic  in  certain  portions  of  India.  Most  European  countries  have  in  the 
past  been  visited  by  epidemics  of  the  malady,  and  among  the  most  famous  was 
the  tnily  pandemic  prevalence  of  "black  death"  in  Eupore  during  the  fourteenth 
<!cntur}'.  Another  virulent  outbreak  occurred  in  London  in  1665,  destroying* 
njore  than  70,000  persons.  In  May,  1894,  a  severe  epidemic  prevailed  in 
Canton  and  Hong-Kong,  to  which  cities  it  had  been  imported  from  Northern 
India.  In  September,  1896,  the  plague  appeared  in  Bombay  and  the  Bombay 
P^widency.  Since  then  the  plague  has  shown  periods  of  decrease  followed 
l>y  others  of  decided  increase,  and  the  total  plague  statistics  for  the  Bombay 
Pi^idency  from  September,  1896,  to  January  13,  1899,  are  214,197  cases  and 
169,240  deaths.  In  the  autumn  of  1899,  2  cases  were  brought  to  New  York 
l^bor,  and  on  March  6,  1900,  it  appeared  in  the  Chinese  quarters  of  San 
Francisco,  and  31  cases  were  officially  reported  between  that  date  and  February 
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13, 1901.  It  has  reached  several  European  ports — Oporto,  Hamburg,  Glasgow, 
London.  W.  J.  Simpson  has  given  a  graphic  account  of  the  history  and  dis- 
tribution of  the  plague. 

Etiology. — Bacteriology. — During  the  epidemic  at  Hong-Kong,  Kita- 
sato  and  Yersin,  working  independently  (1894),  discovered  the  special  or- 
ganism of  the  plague  {BacUlvs  pestis  bvboniccs).  It  stains  deeply  at  the  ends, 
giving  the  apperance  of  a  pair  of  micrococci,  but  is  really  a  short  rod-bacillus 
with  rounded  ends.  Pure  cultures  can  be  made,  and  when  animab  (mice, 
rats,  guinea-pigs,  rabbits)  are  inoculated  with  these  the  symptoms  of  the 
disease  are  produced. 

Predisposing  Causes. — There  are  (a)  unhygienic  conditons,  and  (6)  seasons. 
Broca  states  that  epidemics  of  pneumonic  plague  occur  in  winter,  and  those 
of  bubonic  form  in  summer. 

Inside  the  body  the  bacillus  has  been  found  in  the  lungs  (plague-pneu- 
monia— ^where  it  is  often  combined  with  the  pneumococcus  and  staphylococcus)^ 
in  the  enlarged  glands,  in  the  pus  from  the  buboes  and  the  blood.  Oviside  the 
body  among  infected  materials  are  dust  from  sputum,  plague-infected  flies, 
fleas,  the  excreta,  food,  and  soil. 

Modes  of  Transmission  and  Entrance  into  the  Body. — According  to 
Kitasato,  the  bacillus  enters  either  through  the  digestive  (rare)  or  respiratory 
tract  or  the  skin  (e.  ^.,  abrasions  of  the  feet,  bites  of  sucking  insects).  The 
point  of  infection  is  usually  a  gland  or  croup  of  glands  (Flexner)  causing  the 
primary  bbbo.  The  bubonic  pest  is  spread  by  two  principal  factors — the  rat 
and  man  (Simond).  In  most  outbreaks  of  human  plague  rats  had  the  disease 
both  before  and  during  the  epidemic  (Clemow).  The  rat  is  the  carrier  from 
house  to  house.  Infected  rats,  ship-bom,  are  the  most  probable  carriers  of 
the  disease  for  long  distances.  Infected  humans  are  recognized  at  quarantine 
stations;  infected  rats  escape  from  ships  without  any  evidence  of  bearing 
plague  germs.  Flies,  fleas,  ants,  and  other  insects  may  act  as  carriers  from  rat 
to  man.  The  rat  flea  carries  the  contagion  from  one  rat  to  another.  Nuttall's 
studies  indicate  that  transmission  of  the  poison  by  stinging  insects  is  extremely 
rare.  Certain  animals  besides  rats  (mice,  tarabagans,  dogs,  cats,  rabbits, 
pigs,  horses)  may  become  infected  and  transmit  the  disease  to  healthy  animab. 
McCoy  and  othere  have  found  the  plague  bacillus,  pathogenic  for  rats  and 
guinea-pigs,  in  the  ground  squirrel.  Yersin  established  the  contagion  of 
plague  by  keeping  inoculated  rats  and  healthy  mice  in  the  same  place  (Payne, 
in  Allbutt's  System),  The  disease  is  commonly  transmitted  by  foci  of  the 
infection  (houses,  ships),  by  fomites,  and  possibly  by  plague-infected  food  and 
immune  carriers. 

Clinical  History. — ^Varieties. — ^The  classification  is  based  on  the 
particular  system  of  the  body  principally  invaded  as  follows:  (a)  Bubonic 
(glandular);  (6)  septicemic  (circulatory);  (c)  pneumonic.  Formerly  twa 
distinct  forms,  (1)  pestis  minor,  or  larval  plague,  and  (2)  pestis  major,  or  the 
severe  epidemic  form,  were  recognized. 

Incubation. — ^This  lasts  from  two  to  five  or,  rarely,  eight  days.  In 
malignant  epidemics  it  may  be  but  three  or  four  hours.  Prodromata  may 
be  observed  for  from  twelve  to  twenty-four  hours;  they  are  intense  headache* 
vertigo,  and  an  unsteady  gait.    The  physiognomy  is  stupid. 

(a)  Bubonic  Type. — ^This  type  corresponds  to  the  so-called  pestis  minor 
(vide  ante),  often  a  forerunner  of  severe  epidemics.  It  is  characterized  by 
swelling  of  the  lymphatics,  lasting  about  a  fortnight,  with  slight  general 
dbturbance,  as  a  rule.  The  bubonic,  however,  may  merge  into  the  sep- 
ticemic or  pneumonic  forms.    Such  symptoms  as  halting  speech,  staggerin^^ 
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gait,  great  prostration,  a  peculiar  physiognomy,  and  more  or  less  lymphatic 
involvement  are  common  to  all  varieties. 

(6)  Septicemic  Type. — Invasion  may  be  abrupt;  less  commonly  it  is  pre- 
ceded by  the  prodromes  mentioned  above;  and  rarely  bilious  vomiting  or  hemat- 
emesis  are  the  ushering-in  symptoms.     A  prolonged  rigor  or  rep>eated  shiver- 
ings  occur.    The  temperature  does  not  rise  to  a  high  level,  100°  F.  (37.7°  C), 
owing  to  profound  prostration,  and  the  pulse  becomes  rapid  and  thread-like, 
although  variable  in  force  and  character.    Delirium  or  coma  tends  to  supervene. 
Debility  may  now  be  extreme,  and  the  patient  may  die  in  the  initial  period. 
More  commonly  this  threatened  collapse  is  survived,  and  then  (second  to  the 
fifth  day)  the  most  characteristic  feature  almost  always  appears — secondary 
buboes  or  inflammation  of  the  lymph-glands,  most  commonly  the  inguinal, 
but  also  the  axillary  and  cervical.    The  latter  enlarge  and  are  painful.    Resolu- 
tion may  occur,  or  they  may  remain  unchanged,  particularly  in  fatal  cases. 
Supptiration  may  also  occur,  and  rarely  gangrene,  forming  the  so-called 
carbuncle.     Petechia  and  the  hemorrhagic  diathesis,  as  shown  by  bleedings 
from  the  lungs,  stomach,  and  intestines,  arise  in  the  worst  forms.     In  this 
variety  blood  obtained  by  puncture  of  spleen,  liver,  and  other  organs  shows  the 
microbe  in  pure  culture. 

(c)  Pneumonic  Type. — ^Pneumonic  plague,  where  primary  localization 
of  the  disease  in  lungs  occurs,  commences  with  a  rigor,  malaise,  headache, 
nausea,  vomiting,  and  pains  in  the  limbs.  Fever,  varying  in  range  from  102° 
to  105°  F.  (38.8°-40.5°  C.),  hurried  breathing  with  oppression,  cough,  and  blood- 
tinged  sputum  soon  appear.  The  physical  signs,  especially  the  stethoscopic, 
may  be  those  of  bronchopneumonia.  The  local  symptoms  grow  worse,  cyanosis, 
delirium,  and  later  coma  supervene,  while  the  heart's  action  fails  and  death 
occurs  on  the  third,  fourth,  or  fifth  days  of  the  illness.  In  cases  which  recover 
or  become  protracted,  buboes  may  appear,  and  rarely  these  develop  early  in 
plague  pneumonia. 

(i)  An  INTESTINAL  TYPE,  with  marked  hematemesis,  bloody  diarrhea,  and 
adbominal  pains,  also  occurs. 

(f)  Abortive  Type  {Pestis  Ambtdans), — Certain  epidemics  are  distin- 
guishable by  the  larger  proportion  of  mild  cases  (Manson).  The  patient  may 
be  so  little  inconvenienced  as  to  be  able  to  be  about  throughout  the  illness. 

Plaque  pneumonia  may  also  be  secondary  to,  or  symptomatic  of,  other 
t>i)es,  the  microbe  having  reached  the  lung  metastatically,  or  possibly  has 
been  inhaled  into  the  lungs.  This  form  likewise  simulates  lobular  pneu- 
monia in  its  clinical  features,  and  a  pure  growth  of  the  plague  bacillus  can  be 
obtained  on  making  cultures  from  the  sputum. 

Sequelie. — ^Paralysis  of  various  kinds,  myocardial  weakness,  and  recur- 
ring suppuration  of  buboes  are  the  principal  sequels  of  the  disease. 

Relapses  rarely  occur,  and  are  dangerous. 

The  diagnosis  can  be  made  with  ease  and  certainty  when  the  disease 
occurs  in  endemic  centers,  but  when  it  occurs  elsewhere  its  recognition 
oScrs  some  diflSculty.  The  bubonic  type  is  easily  recognized,  as  a  rule. 
On  the  other  hand,  to  differentite  between  primary  plague  pneumonia  and 
ordinary  lobar  or  bronchopneumonia  is  puzzling.  A  certain  diagnosis  rests 
opon  bacteriologic  evidence  alone.  Blood-cultures  are  positive  in  the  early 
stages  of  the  disease.  The  agglutination  reaction  does  not  become  positive 
until  after  four  or  more  days  have  elapsed. 

Prognosis  and  Mortality. — ^The  death-rate  is  high,  ranging  from 
^  per  cent,  (rare)  to  80  or  even  90  per  cent.  Among  favorable  indications  is 
suppuration  of  the  buboes.    On  the  other  hand,  a  rapid  disappearance  of  a 
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group  of  swollen  glands  is  a  bad  augury.  Additional  unfavorable  indications 
are  plague-pneumonia,  intense  toxic  features,  with  cardiac  dilatation,  purpuric 
spots  ("tokens") I  and  hemorrhages. 

Treatment. — Prophylaxis. — ^The  precautions  to  be  taken  by  the 
individual  relate  to  the  abandoning  of  all  unsanitary  habits,  the  isolation  of 
the  sick,  and  the  avoidance  of  prolonged  contact  with  infected  patients  or 
dwellings.  Personal  cleanliness  and  freedom  from  abrasion  of  the  lower 
extremities  are  important  prophylactic  measures  (White).  It  would  seem 
that  doctors  and  even  nurses  and  attendants  in  well-ordered  and  properly 
ventilated  hospitals  rarely  take  the  plague. 

The  prophylaxis  of  the  public  embraces:  (a)  Isolation  of  the  sick  and 
thorough  disinfection  of  the  sick-room,  the  bed  and  bed-linen,  the  vomitus, 
and  the  stools.  Kitasato  advocates  steaming  the  bed  at  212®  F.  (100°  C.) 
for  one  hour,  or  exposure  for  a  few  hours  to  sunlight,  and  the  burning  of  all 
infected  articles.  "After  recovery  the  patient  is  to  be  kept  in  isolation  for  at 
least  one  month."  Cases  of  pestis  ambiUans  must  be  found  and  treated  on 
account  of  their  bearing  on  the  spread  of  the  graver  types.  The  infected  houses 
are  to  be  thoroughly  disinfected,  and  a  pure  water-supply  procured.  (6) 
Protective  inoculation  or  treatment  by  vaccination  of  healthy  persons  seems 
eflScient,  though  "the  immunity  following  prophylactic  vaccination  b  relatively 
short"  (Park),  and  is,  therefore,  of  value  chiefly  in  the  presence  of  an  epidemic. 
Haffkine  states  that  at  Hubli  the  difference  in  mortality  of  those  inoculated 
and  of  those  iminoculated  averages  from  80  to  90  per  cent.  The  dose  was 
2.5  c.c.  The  experiments  of  Strong  and  Teague  indicate  that  prophylactic 
inoculation  does  not  protect  against  pneumonic  infection  in  man.  Calmette 
recommends  Yersin's  antiplague  serum  for  prophylactic  purposes  in  pref- 
erence to  Haffkine's  vaccine.  Strong  advocates  the  injection  of  attenuated 
living  cultures  of  Bacillus  pestis  as  a  method  of  immunization.  Buchanan 
advocates  the  keeping  of  cats  to  destroy  the  root  of  the  trouble — the  rats. 
The  methods  of  plague  prevention  used  by  United  States  Public  Health 
officers  include  the  catching  and  destruction  of  rats,  rat-proofing  buildings, 
wharves,  etc.,  rat-guards  on  lines  from  boats  to  the  shore,  the  fending  off  of 
boats  at  least  eight  feet  from  the  shore  and  the  elevation  of  gangways  when  not 
in  use,  and  the  extermination  of  all  other  rodents,  for  example,  the  ground 
squirrel. 

Treatment  of  the  Attacks. — The  diet  should  be  liquid  and  nourishing, 
while  free  stimulation  is  demanded  from  the  onset.  Medicines  are  used  to 
combat  symptoms  as  they  arise.  Delirium  and  pain  are  to  be  met  by  morphin 
or  hyoscin,  and  high  tem|>erature  by  hydrotherapy. 

Local  Treatment. — Cantlie  does  not  believe  in  local  measiu'es  before 
suppuration  occurs.  On  the  other  hand,  Nesfield  notes  that  early  incision 
into  a  plague  gland  produces  an  immediate  improvement  in  the  patient's 
condition.^ 

Specific  Therapy. — ^Antiplague  serum  exercises  a  specific  action  (Yersin). 
Of  26  cases  treated,  2  died — ^a  mortality  of  7.6  per  cent.  Calmette  states  that 
serum  injection  provokes  rapid  destruction  of  the  bacilli  by  phagocytosis. 
As  a  curative  dose,  100  c.c.  must  be  injected  intravenously,  and  repeated 
in  twenty-four  hours  if  there  be  fever  still.  Choks^'s  concludes  that  in  the 
Yersin-Roux  antiplague  serum  we  possess  an  efficacious  remedy,  especially  if 
used  during  the  first  few  or  even  twenty-four  hours,  serious  complications 
being  averted. 

*  The  Lancet,  London,  November  4,  1911. 
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ERYSIPELAS 

(St.  Anthony* 8  Fire) 

Definition. — ^A  specific,  acute  contagious  disease,  characterized  by 
a  special  inflammation  of  the  skin  and  subcutaneous  tissues,  with  a  tendency 
to  spread,  high  fever,  moderate  prostration,  a  disposition  to  mixed  infection, 
and  an  average  duration  of  fourteen  days.  It  usually  occurs  as  an  endemic 
disease,  though  also  in  epidemic  form. 

Pathology. — ^Erysipelas  is  a  specific  inflammation  involving  the  skin, 
subcutaneous  and,  less  commonly,  the  mucous  surfaces.  When  iirflammation 
extends  to  the  subcutaneous  connective  tissue  there  follows,  as  a  rule,  suppura- 
tion. The  causative  cocci  are  found  in  the  superficial  lymph-vessels  and  spaces 
of  the  affected  skin.  Beyond  the  border  of  the  inflamed  region  they  occupy 
chiefly  the  lymph-vessels,  where  they  are  finally  overpowered  by  the  phagocytic 
leukocytes.  Microscopic  examination  reveak  the  changes  of  simple  inflamma- 
tion. Pericarditis,  endocarditis  (rarely  malignant  endocarditis),  pleuritis, 
and  nephritis  may  be  noted. 

Etiology. — Bacteriology. — ^The  specific  cause  of  the  disease  was  held  at 
one  time  to  be  the  Streptococcus  erysipelatis,  but  by  some  it  is  now  believed 
that  this  organism  is  identical  with  Ae  Streptococcus  pyogenes,  and  by  others 
that,  although  essentially  the  latter  organism,  it  takes  on  certain  characteristics 
while  in  the  lymph-spaces  of  the  skin  which  differentiate  it  from  the  ordinary 
hemolytic  streptococcus.  Favorite  situations  of  the  streptococci  are  the 
lymph-vessels  of  the  skin  and  the  cutaneous  connective  tissue.  It  is  especially 
abundant  near  the  advancing  border  of  the  erysipelatous  area,  but  is  rarely 
found  in  the  blood-vessels,  and  in  blood-serum  it  is  caused  to  disappear  by  the 
action  of  the  phagocytes;  yet  in  exceptional  cases  intra-uterine  infection  has 
occurred. 

Predisposing  Causes. — (1)  Season. — In  a  paper  on  '^Seasonal  Influences 
in  Erysipelas,  with  Statistics,"  I  have  shown,  as  the  result  of  an  analysis  of 
2010  cases  collected  from  different  sources,  that  the  various  seasons  of  the  year 
exercise  a  potent  influence  ujjon  the  frequency  of  this  affection.  Thus  month 
by  month  the  cases  increase,  in  slightly  varying  ratio,  from  August  to  April, 
the  latter  month  giving  the  greatest  number,  and  then  there  is  a  rapid  decrease 
from  April  to  August,  when  we  find  the  smallest  number.  Again,  one-half  of 
all  the  cases  occur  during  the  months  of  Feburary,  March,  April,  and  May, 
and  15.9  per  cent,  during  the  month  of  April  alone.  It  was  found  that  a  low 
barometer  and  mean  relative  humidity  invariably  corresjjond  with  the  annual 
period  in  which  the  greatest  number  of  cases  occur,  and  that  the  highest  per- 
centage of  relative  humidity  corresponds  with  the  months  affording  the 
fewest  cases. 

(2)  Age. — From  the  notes  of  1894  cases  I  found  that  in  25.8  per  cent. 
the  age  of  the  patient  was  between  twenty  and  thirty  years.  After  fifty  years 
the  cases  decrease  rapidly,  and  more  than  15  per  cent,  occur  before  the  age  of 
twenty.    The  great  liability  of  newborn  infants  is  well  known. 

(3)  Sex. — ^This  factor  was  noted  in  1767  cases,  and  a  marked  preponderance 
of  the  male  over  the  female  sex  was  noted  (about  3  to  2). 

(4)  Preyious  Attacks. — Of  450  cases,  there  had  been  previous  attacks  in 
39  (8.6  per  cent.),  in  one  instance  four,  and  in  another  seven,  while  second  and 
third  recurrences  were  not  uncommon. 

(5)  Family  predisposition  exercises  a  slight  though  decided  influence. 

(6)  Certain  Antecedent  Affections. — Dr.  M.  Booth  Miller  examined  the 
history  of  301  cases,  and  found  that  acute  coryza  preceded  the  attack  in  13 
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instances.  Slight  lesions  of  the  Schneiderian  mucous  membrane  may  be 
assumed  to  exist  in  such  instances.  That  certain  chronic  diseases  (chronic 
Bright's,  phthisis,  organic  heart  disease,  chronic  alcoholism,  cirrhosb  of  the 
liver)  augment  a  receptivity  to  the  complaint  has  also  been  brought  to  light 
by  my  researches. 

(7)  Slight  Injuries,  Abrasions,  etc. — Erysipelas  will  not  develop  on  a 
surface  which  does  not  present  a  break,  but  with  this  present  may  do  so  though 
the  latter  be  so  trivial  as  to  escape  observation.  Slight  abrasions  and  fissures, 
either  in  the  mucous  membrane  of  the  nose  or  in  the  skin  of  the  face  or  ear,  as 
well  as  all  forms  of  slight  injuries,  are  liable  to  furnish  a  highway  for  the  organ- 
ism. Yet  in  643  out  of  the  2010  cases  mentioned  above,  previous  lesions  were 
noted  in  but  13.  Women  who  have  been  recently  delivered  and  persons  sub- 
jected to  surgical  operations  are  peculiarly  liable,  and  any  deep-seated  focus 
of  irritation  (necrotic  bone,  chronic  abscess,  appendicitis)  may  give  rise  to 
erysipelas. 

(8)  Antihygienic  Surroundings. — These  doubtless  predbpose  to  the  affec- 
tion, as  has  been  shown  by  the  prevalence  of  erysipelas  in  hospitals  and  institu- 
tions in  which  the  sanitary  arrangements  were  markedly  faulty. 

Modes  of  Conveyance  of  the  Contagion. — ^The  latter  may  be  air-bome  for 
short  distances  at  least.  It  has  been  collected  from  the  air  of  rooms  and  wards 
occupied  by  erysipelas  patients.  It  is  usually  transferred  for  a  longer  or  shorter 
distance  by  fomites,  by  instruments,  unclean  hands,  etc.  The  infecting  mi- 
crobe is  inoculated  through  small  and  even  invisible  lesions  of  the  skin  about 
the  nose  and  mouth  (spontaneous  or  facial  erysipelas).  It  is  possible  for 
intravascular  infection  to  occur. 

Clinical  History. — I  shall  discuss  only  idiopathic  erysipelas,  the  trau- 
matic variety  falling  within  the  domain  of  surgical  treatises. 

Incubation. — This  is  somewhat  varied,  though  it  ranges  usually  from  seven 
to  fourteen  days.  The  prodromal  symptoms  are,  for  the  most  part,  general 
in  character,  consisting  in  headache,  restlessness,  cough  and  sore  throat, 
anorexia,  and  slight  or  moderate  pyrexia.  These  endiure  for  a  very  variable 
period — ^from  a  few  hours  to  several  days. 

Invasion  Stage. — The  symptoms  are  (1)  local  and  (2)  general. 

(1)  At  first  the  affected  part  feels  hot,  tense,  painful,  and  is  tender  to  the 
touch.  A  circumscribed  area  becomes  red,  swollen,  firm,  and  shining,  and 
simultaneously  the  subjective  symptoms  (pain,  heat,  etc.)  become  aggravated. 
The  point  of  election  is  usually  on  the  nose,  but  it  may  be  on  the  ear,  the  face, 
or  elsewhere  about  the  head.  The  inflamed,  swollen  zone  spreads,  chiefly 
in  the  direction  of  one  or  the  other  side  of  the  head.  Separating  the  diseased 
from  the  unaffected  skin  there  is  a  sharp  line  of  demarcation — an  elevated 
brawny  ridge — this  ridge  presents  a  "zigzag  irregularity  of  outline  like  the 
burned  edges  of  a  sheet  of  paper"  (Warren).  \\Tiile  the  inflammation  is  advanc- 
ing there  may  be  noted,  beyond  the  border  of  the  latter,  little  red  streaks  and 
spots  that  grow  in  area  till  at  last  they  become  confluent.  Any  natural  prom- 
inence or  fold  in  the  integument  may  prevent  extension  of  the  inflammation 
(e.  g.,  nasolabial* folds).  In  cases  of  average  severity  the  face  is  much  swollen, 
the  eyes  closed  on  account  of  tumefaction  of  the  eyelids,  the  ears  greatly  en- 
larged (better  marked  on  one  side  than  the  other),  the  scalp  swollen  and  tender, 
and  the  facial  lineaments  often  changed  beyond  recognition.  Tenderness 
to  pressure  is  a  constant  feature.  In  a  minority  of  the  cases  the  inflammatory 
process  extends  from  the  head  to  the  arms,  to  the  trunk,  and  even  to  the  lower 
extremities  (erysipelas  migrans),  and  in  such  instances  the  face  may  be  healed 
while  the  disease  is  yet  extending.  When  the  disease  is  arrested  the  peripheral 
ridge  ceases  to  extend  and  grows  pale. 

The  epidermal  layer  may  become  elevated  over  circumscribed  areas. 
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Three  other  forms — ^namely,  phlegmonous  or  cellulocutaneous,  relapsing 
erysipelas,  and  erysipelas  neonalorum — should  be  mentioned.  The  first 
exhibits  an  inflammation  of  the  subcutaneous  tissue,  which  tends  to  sup- 
purate. Relapsing  erysipelas  constitutes  the  chronic  form  of  the  disease, 
reciuring  at  intervals,  and  usually  in  the  same  locality.  It  is  commonly  due 
to  some  deep-seated  focus  of  suppiu*ation.  Erysipelas  neonatorum  is  the 
result  of  infection  of  the  stump  of  the  umbilical  cord.  From  the  navel  the 
inflammation  spreads  to  the  thighs  and  genitals.  As  a  rule,  there  b  fever, 
followed  in  a  few  days  by  fatal  collapse. 

Sequelae. — ^The  hair  often  falls,  but  it  is  usually  replaced  by  a  fresh 
crop.  Otitis  media  and  chronic  nephritis  may  date  from  an  attack  of  ery- 
sipelas. Per  contra,  erysipelas  is  reputed  to  be  curative  of  certain  affections 
(eczema,  lupus,  carcinoma,  sarcoma). 

Out  of  476  cases  collected  by  me  relapses  occurred  in  54  (11.3  per  cent.), 
and  in  1  of  these  instances  5  relapses  occurred;  in  2  others,  4. 

The  diagnosis  is  made  with  ease  after  the  eruption  has  fully  developed, 
and  its  appearance,  seat,  and  behavior,  particularly  the  manner  of  extension 
of  the  brawny,  ridge-like  edge  (best  marked  on  the  forehead),  are  the  features 
that  distinguish  it  from  every  other  disease.  A  bacteriologic  diagnosis  b 
often  possible,  the  streptococcus  being  found  in  the  pus  and  secretions  from 
the  nasopharynx. 

Differential  Diagnosis. — Erythema  produces  superficial  redness,  but  is 
not  attended  with  heat,  swelling,  or  fever.  Urticaria  assumes  the  form  of 
pale-red  circular  wheals,  which  cause  marked  itching  and  appear  in  suc- 
cessive crops,  often  disappearing  in  the  course  of  a  few  hours.  ActUe  eczema 
of  the  face,  when  intense,  may  resemble  erysip>elas;  but  it  lacks  the  peculiar 
border  and  mode  of  progression  so  characteristic  of  the  latter  disease.  Again, 
eczema  produces  troublesome  itching,  and  the  swelling  is  less  than  in  erysipelas. 
Chronic  erythematous  eczema  is  met  with  later  in  life,  is  without  fever,  without 
any  considerable  swelling  or  pain,  and  excites  intense  itching.  Eczema  nodosum 
is  characterized  by  its  nodosities  near  the  joints. 

Course  and  Duration. — In  my  own  experience,  based  upon  1880 
cases,  the  average  duration  (including  the  prodromal  stage  and  period  of 
convalescence)  in  persons  under  forty  years  of  age  is  fourteen  day.  The 
course  of  the  disease  is  much  lengthened  by  complications,  the  pre-existence 
of  chronic  affections,  and  by  age  (after  the  fiftieth  year). 

The  prognosis  is  favorable,  and  it  is  rare  for  erysipelas  to  assume  a 
malignant  type.  Perhaps  the  chief  dangers  lie  in  certain  complications, 
especially  extensive  suppuration,  pneumonia,  acute  nephritis,  delirium  tre- 
mens, etc.  Acute  articular  rheumatism  is  comparatively  harmless ;  but  previous 
debility,  especially  if  dependent  upon  chronic  diseases,  as  syphilis,  chronic 
rheumatism,  gout,  tuberculosis,  organic  disease  of  the  heart,  and  the  like, 
increases  the  percentage  of  deaths  considerably.  Again,  age  has  a  positive 
influence  upon  the  mortality,  which  it  augments  moderately  after  the  forty- 
fifth  year,  and  most  decidedly  after  the  sixtieth  year.  Of  2663  deaths  due  to 
erysipelas  (United  States  Census  Report),  the  death-rate  per  100,000  in- 
habitants was  as  follows:  under  five  years,  31.34;  five  to  fifteen  years,  0.81; 
fifteen  to  forty-five  years,  2.80;  forty-five  to  sixty-five  years,  8.88;  sixty-five 
and  over,  38.55  (Wm.  L.  Rodman).    Death  is  due  to  exhaustion. 

The  mortality  rate  is  low,  as  shown  by  the  results  of  my  own  collective 
investigations  into  the  subject.  I  found  the  general  average  death-rate  to 
be  5.6  per  cent.,  while  in  cases  from  private  practice  it  was  4  per  cent.  In 
persons  over  seventy  years  it  was  46  per  cent.  The  traumatic  cases  gave 
a  mortality  of  14.5  per  cent. 
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Treatment. — ^The   treatment   of  erysipelas   falls   naturally  into  four 
subdivisions:  (1)  DideHc,  (2)  constiivtional,  (3)  local,  (4)  prophylactic. 

(1)  Dietetic. — ^Proper  attention  to  the  diet  is  of  the  first  importance.    It 
must  be  generous  and  composed  of  highly  nutritious  articles,  and  if  the  tempera- 
ture be  high,  only  liquid  forms  of  nourishment  should  be  administered  in  defi- 
nite quantities  and  at  stated,  brief  intervals.    Rectal  alimentation  should 
be  resorted  to  if  the  stomach  rejects  a  suitable  dietary.    Liack  of  attention  to 
the  patient's  diet  during  the  primary  attack  tends  to  increase  the  frequency 
of  rdapse.    In  persons  over  fifty  years  of  age,  and  in  those  in  whom  the  vitality 
is  lowered  on  account  of  previous  chronic  diseases,  correct  alimentation  is  of 
paramount  importance. 

(2)  ConstitutionaL — ^When,  despite  an  appropriate  diet,  the  pulse  be- 
comes very  rapid  and  feeble,  the  heart's  first  sound  indistinct,  and  the 
tongue  dry,  indications  for  the  use  of  stimulants  exist.  Strychnin  gives 
prompt  results  and  digitalis  may  be  used  in  severe  cases.  In  marked  gastric 
irritability  champagne  b  to  be  preferred.  The  eliminative  organs,  especially 
the  kidneys,  are  to  be  stimulated  by  free  water  drinking  so  as  to  rid  the 
economy  of  the  toxins. 

The  tincture  of  the  chlorid  of  iron  was  first  extensively  used  in  this  disease 
by  En^ish  authorities,  and  was  formerly  regarded  by  most  clinicians  as  a 
truly  specific  remedy.  In  74  cases  of  erysipelas  which  were  treated  by  this 
remedy  alone,  the  average  quantity  being  1  dram  (4.0)  daily  in  divided  doses, 
in  the  Pennsylvania  Hospital  by  Drs.  Lewis,  DaCosta,  Longstreth,  Meigs,  and 
others,  the  death-rate  was  4  per  cent.  Odier  preparations  of  iron,  however, 
are  equally  efficacious.  Quinin  is  a  valuable  remedy  in  erysipelas,  and  during 
the  pest  twelve  years  I  have  employed  it  in  not  less  than  30  cases,  confining  its 
use  to  instances  in  which  the  temperature  touched  103*^  F.  (39.4**  C),  and, 
with  a  single  exception,  in  uncomplicated  cases  (22  in  number)  the  nocturnal 
remissions  were  decidedly  greater.  In  every  instance  iron  in  some  form  was 
administered  simultaneously.  Numerous  antiseptic  remedies  have  been  rec- 
ommended. 

Certain  symptoms  demand  internal  medication.  When  the  fever  is  high, 
its  reduction  is  best  accomplished  by  means  of  cold  spongings  combined  with 
the  ice-cap,  or  cold  or  gradually  cooled  baths.  Guaiacol  applied  externally 
has  recently  been  employed  for  the  same  purpose. 

For  marked  nervous  phenomena,  such  as  pain,  sleeplessness,  and  active 
delirium,  hyoscin  hydrobromate  (gr.  -^hi — 0.0006)  has  been  used  hypoder- 
mically  at  the  Medico-Chirurgical,  Pennsylvania,  and  Philadelphia  hospitals. 
It  should  not  be  employed  when  the  heart  power  is  deficient.  For  the  same 
indication  we  may  utilize  the  following:  Sodium  bromid,  gr.  v  (0.3),  every  two 
kours,  or  gr.  xx  to  xxx  (1.3-2.0)  at  night;  morphin,  gr.  \  (0.008),  and  chloral, 
gr.  X  (0.6),  in  combination  every  half-hour  for  three  doses;  potassium  bromid, 
p.  X  (0.6),  and  tincture  of  cannabis  indica,  ttrx  (0.6),  in  combination,  and 
morphin,  gr.  ^  (0.01),  h>TK)dermically. 

The  treatment  of  the  various  complkations  must  be  conducted  in  ac- 
cordance with  general  principles  applicable  to  each. 

i^perific  Therapy, — Andre,  Robinson,  Cox,  Anderson,  and  others  have 
'Sported  instances  of  the  successful  use  of  antistreptococcic  serum.  The 
senim  Is  injected  subcutaneously;  its  influence  endures  over  several  days,  but 
»t  is  important  that  the  injections  are  repeated  at  forty-i  ight-hour  intervals. 
Marmorek's  serum  (care  being  taken  tliat  it  is  not  too  old)  is  to  \ye  preferred. 
^'-  H.  Sherman  reports  uniformly  good  results  from  the  use  of  stock  vaccines 
^streptococcic),  especially  when  used  early  in  the  course  of  the  disease.  The 
dose  is  20,000,000  for  the  aoult,  and  where  local  improvement  with  the  reduc- 
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tion  of  temperature  does  not  occur,  this  should  be  repeated  at  the  end  of  twenty- 
four  hours. 

(3)  Local  measures  have  always  held  a  prominent  place  in  the  treatment 
of  erysipelas.  In  my  paper  previously  cited  those  most  frequently  used  were 
elm  (37  cases);  lead  water  and  laudanum  (20  cases);  carbolic  acid  (1  :40), 
injected  subcutaneously  (18  cases);  zinc  oxid  (14  cases);  mercuric  chlorid 
solution  (14  cases);  ichthyol  ointment  with  lanolin  (8  cases). 

IJ.    Ichthyolis,  5ss  (15.0); 

Camphorse,  3ss  (2.0); 

Unguenti  iodi,  q.  s.  ad  Jij  (60.0). — ^M. 
Sig.  Apply  as  directed. 

Many  of  these  preparations  were  prescribed  for  their  efiFect  in  excluding 
the  air — a  leading  indication.  This  I  am  in  the  habit  of  meeting  by  the  use 
of  carbolized  vaselin  or  cool  carbolized  oil.  Ichthyol-collodion  (strength  10  to 
50  per  cent.),  painted  over  the  erysipelatous  area  and  also  over  the  surrounding 
healthy  skin  for  2  or  3  cm.,  has  been  advocated. 

Tucker  recommends  the  application  of  a  saturated  solution  of  magnesium 
sulphate  in  water.  This  is  applied  in  facial  cases  on  a  mask  consisting  of  from 
fifteen  to  twenty  thicknesses  of  ordinary  gauze,  of  sufficient  size  to  extend 
beyond  the  area  involved,  with  a  small  opening  to  permit  breathing,  but 
none  for  the  eyes.  After  thorough  saturation  with  the  solution,  the  mask  is 
applied  and  covered  with  oiled  silk  or  wax  paper;  it  is  wetted  often  enough  to 
assure  a  moist  dressing — usually  every  second  hour.  The  dressing  should 
not  be  removed  oftener  than  once  in  twelve  hours  to  permit  an  inspection  of 
the  parts. 

A  knowledge  of  the  microbic  nature  of  erysipelas  has  led  to  the  local  ap- 
plication of  numerous  antiseptic  remedies.  Mention  has  been  made  of  the 
method  of  injecting  carbolic  acid.  Here  the  aim  is  to  check  the  spread  of  the 
inflammatory  process  by  inserting  the  needle  at  numerous  points  just  beyond 
the  inflamed  border.  Ameth  found  that  painting  the  region  and  vicinity 
three  or  four  times  daily  with  a  5  per  cent,  oil  solution  of  phenol  was  most 
effectual  for  the  purpose  of  preventing  extension  of  the  affected  area.  In  the 
statistics  before  given  a  solution  of  mercuric  chlorid  (1  :  4000)  was  used  locally 
in  14  instances,  to  which  I  can  add  the  results  of  12  others  at  the  Medico- 
Chirurgical  Hospital  and  in  private  practice.  In  a  few  cases  it  was  injected 
beneath  the  skin,  as  in  the  case  of  the  carbolic  acid.  More  recently  it  has  been 
recommended  to  scarify  the  affected  part  and  follow  with  the  application  of 
a  solution  of  mercuric  chlorid.  In  view  of  the  fact  that  the  streptococcus  is 
found  chiefly  in  the  more  sup)erficial  channels  of  the  corium,  it  follows  that  it 
may  be  attacked  directly  by  the  mercuric  chlorid  solution  when  the  latter  is 
used  after  scarification.  G.  L.  Curtis  advises  sodium  sulphate,  which  acts 
by  depri\ang  the  germs  of  oxygen,  as  a  local  application.  MacLennan  advo- 
cates a  saturated  solution  of  picric  acid  as  a  local  remedy.  Where  the  skin 
is  tightly  stretched  or  bound  to  the  tissues  lying  beneath  there  is  always  a 
tendency  for  the  onward  progress  of  the  disease  to  stop.  For  this  reason 
Wolfler  recommends  stretching  the  skin  with  adhesive  plaster  strips.  The 
strips  are  put  on  about  ^  inch  beyond  the  margin  of  the  inflammation  and 
pulled  as  tightly  as  possible.  Frequently  the  straps  will  completely  limit  the 
inflammatory  area.  Avata  and  Woodyatt^  treated  104  cases  of  erysipelas 
at  the  Base  Hospital  at  Camp  Cody,  obtaining  the  best  results  from  the  col- 
lodion circumscription  method.  ^ 

(4)  Prophylaads  embraces  isolation  and  care  of  the  skin  of  the  whole 

*  Joitr,  Amer.  Med,  Assoc.,  1918,  Ixxi,  900. 
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body.  Bathing  with  a  boric-acid  wash  (3  per  cent.),  at  intervals  of  several 
hours,  so  as  to  disinfect  the  desquamating  epidermis,  removes  a  source  of 
danger.  It  is  probable  that  relapses  are  sometimes  due  to  auto-infection. 
Frequent  change  of  the  body-linen  is  to  be  advised  and  removal  to  another 
room  during  convalescence  may  prevent  a  relapse.  Admission  of  erysipelatous 
patients  to  hospitab  should  be  refused  except  that  such  institutions  be  provided 
with  an  isolation  building. 


DIPHTHERIA 

{DiphiherUis;  Anqina  Maligna;  Croup) 

Definition. — ^An  acute,  contagious  disease  caused  by  the  Klebs-Loffler 
bacillus,  and  characterized,  anatomically,  by  a  croupous-diphtheritic  faucitis, 
less  commonly  rhinitis  and  laryngitis.  Clinically,  it  is  characterized  by  ir- 
regular fever,  prostration,  and  albuminuria;  also  by  the  secondary  develop- 
ment of  toxemia,  and  often  cardiac  failure.  It  is  commonly  followed  by  peculiar 
paralyses.  In  large  municipalities  it  behaves  endemically,  and  from  time  to 
time  epidemically.  The  disease,  however,  is  less  prevalent  than  formerly. 
In  spite  of  this,  however,  the  yearly  mortality  is  over  23,000. 

Pseudodiphtheria. — ^TTiere  are  forms  of  inflammation  occurring  most  fre- 
quently in  the  pharynx  and  adjacent  air-passages  (and  also  in  many  other  parts 
d  the  body)  that  are  attended  with  the  formation  of  a  pseudomembrane,  and 
ve  not  caused  by  the  Klebs-Loffler  bacillus.  These  cases  have  been  studied 
exhaustively  by  Prudden  and  others,  who  have  usually  found  the  streptococcus. 
The  latter,  however,  has  been  found  in  the  inflamed  mucous  surfaces  met  with 
m  erysipelas,  scarlatina,  and  measles.  Vincent's  angina  is  a  form  of  pseudo- 
diphtheria. 

Pathology. — ^The  true  diphtheritic  inflammation  has  for  its  chief  patho- 
logic perculiarity  the  production  of  a  fibrinous  exudate.  When  the  inflam- 
Duition  is  superficial  and  of  a  mild  grade,  a  croupous  membrane  is  produced 
^ch  can  be  easily  removed  from  the  mucosa,  which  it  covers.  In  the  severer 
^ypes  of  the  affection,  however,  the  fibrinous  membrane  infiltrates  all  the  layers 
d  the  mucosa,  which  undergoes  necrosis  more  or  less  nearly  complete.  In 
the  severest  forms  the  submucous  layer  may  also  become  necrotic.  It  is  to 
pe  borne  in  mind  that  the  production  of  the  fibrinous  exudate  in  diphtheria 
^  always  preceded  by  coagulation-necrosis  of  the  epitheliuvi.  The  membrane 
formation  is  accompanied  by  changes  in  the  underlying  tissue  which  represent 
^combination  of  degeneration  and  exudation  (Councilman,  Mallory,  and 
*^eaice).  The  mucous  membrane  surrounding  the  exudate  is  h>'peremic,  more 
w  less  edematous,  and  the  seat  of  mucopurulent  secretions. 

The  Pseudomembrane. — Its  composition  comprises  fibrin,  pus,  disin- 
tegrated leukocytes,  flakes  of  necrosed  epithelium,  bacilli,  and  sometimes 
red  blood-corpuscles.  The  fibrin  has  two  main  sources :  (a)  "The  fibrinogen 
of  the  inflammatory  matter,"  which  transudes  through  the  capillary  walls, 
^  (h)  disintegrated,  migratory  leukocytes,  which  form  branching  fibrillse. 
"eigert  holds  that  the  inflammatory  exudation  is  coagulated  by  a  ferment 
derived  from  the  disintegrated  leukocytes. 

The  Klebs-Loffler  bacilli  are  found  in  the  meshes  of  the  fibrillse,  in  the 
PMiular  fibrin,  and  on  the  adjacent  mucous  membrane;  they  are  never 
round  growing  in  living  tissue,  but  always  in  necrotic  tissue.  Other  micro- 
organisms are  associated  (streptococci,  staphylococci,  etc.).  The  membrane 
presents  a  grayish-white  color;  it  is  thick,  firm,  and  adherent,  so  that  its 
removal  entire  cannot  be  effected  without  great  difficulty,  and  without,  as  a 


152  INFECTIOUS  DISEASES 

rule,  injury  to  the  surface,  as  shown  by  bleeding,  etc.  The  character  of 
the  pseudomembrane  is  affected  by  the  nature  of  the  underlying  structure; 
thus  in  the  pharynx  it  is  firmer  and  less  easily  separable  than  in  the  larynx 
and  trachea,  where  a  distinct  basement-membrane  is  found  (Flexner).  As 
the  membrane  becomes  older  its  color  is  apt  to  grow  darker,  becoming  yellow 
or  even  dark  brown.  It  sometimes  becomes  gangrenous,  and  softens  or  dis- 
integrates, with  the  production  of  a  very  offensive  brownish,  semiliquid  ex- 
cretion. The  advancing  edge  of  the  false  membrane  is  usually  thin.  On  the 
other  hand,  when  the  process  has  become  arrested  the  edge  b  apt  to  look 
raised  or  wrinkled,  and  later  it  may  be  distinctly  curled  up. 

The  membrane  may  extend  downward  into  the  ramifications  of  the  bronchi. 
In  such  cases  there  is  apt  to  be  a  lobular  pneumonia,  but  the  lung  may  be 
invaded  by  the  bacillus  without  any  clinical  indications.  Lung  infection  due 
to  the  streptococci  and  (less  commonly)  the  pneumococci  is  common.  A 
generalized  bronchitis  extending  to  the  smaller  bronchi  is  common  from  the 
irritation  of  aspirated  substances.  In  rare  cases  the  membrane  has  spread 
into  the  esophagus  and  even  into  the  stomach. 

After  separation  of  a  croupous  membrane  repair  consists  merely  in  a  restora- 
tion of  the  epithelial  layer — a  process  which  is  initiated  by  the  fragments  of 
epithelium  that  remain  along  the  edges  of  the  diseased  area,  and  proceeds 
centrally.  On  the  other  hand,  in  true  diphtheria,  with  necrosis  (more  or  less 
complete)  of  the  mucosa,  sloughing  occurs,  and  the  missing  structures  are 
replaced  by  cicatricial  tissues. 

The  Heart. — The  histologic  changes  may  be  of  the  parenchjTnatous  va- 
riety, but  only  in  mild  instances;  whereas  in  severer  cases  fatty  degeneration 
is  conspicuous.  In  still  other  cases  the  chief  pathologic  characteristic  is  an 
interstitial  myocarditis,  and  rarely  the  lesions  of  pericarditis  and  endocarditis 
have  been  noted.     The  heart  is  by  no  means  always  involved. 

The  spleen  is  commonly  enlarged,  though  not  to  an  excessive  degree. 
The  blood  is  dark,  its  coagulability  is  greatly  diminished,  and  Canon  and 
Frosch  have  in  a  few  cases  found  the  bacilli  in  the  blood  of  those  djnng  of 
diphtheria.  The  red  corpuscles  are  somewhat  decreased  in  number  during  the 
course  of  the  disease,  while  the  white  corpuscles  are  increased.  Bouchut  and 
Dulinsay  consider  the  grade  of  leukocytosis  of  prognostic  value,  and  claim  that 
it  varies  directly  with  the  severity.  The  lymphatic  glands  of  the  neck  become 
swollen,  as  a  rule,  and  are  often  greatly  enlarged,  but  they  show  little  tendency 
to  suppurate.  In  pronouncedly  septic  cases  in  which  a  mixed  infection  is 
found  by  culture  a. good  deal  of  tumefaction  of  the  neck  occurs,  this  sometimes 
even  obliterating  the  normal  contour  from  the  jaw  to  clavicle. 

The  kidneys  show  degenerative  changes,  the  usual  kidney  legion  being 
a  hyperemic  swelling  ^-ith  etlema  of  the  interstitial  tissues,  and  often  hemor- 
rhagic spwts  in  the  cortex.  Sometimes  there  is  a  marked  glomerulonephritis, 
and  rarely  a  diffuse  granular  degeneration  of  the  epitheUum. 

The  nerves,  in  cases  of  paralysis,  have  shown  parench\Tnatous  and  inter- 
stitial inflammatory  lesions.  In  paralysis  of  throat  muscles  (i.  c,  those  near 
the  locality  of  the  pseudomembranous  inflammation)  the  latter  show  also  round- 
cell  infiltration  and  fatty  degeneration  of  the  filx^rs.  The  nerve-fibers  of  the 
central  nervous  system  may  also  show  fatty  degenenitive  changes.  In  fatal 
cases  lesions  have  In^'n  found  to  engage  either  the  meninges,  the  cerebro- 
spinal substance,  or  the  nerves. 

Etiolog>'. — True  diphtheria  is  caused  by  the  Klebs-Loffler  bacillus,  and 
all  casi*s  of  supposed  diphtheria  in  which  the  bacillus  is  absent  are  to  be  re- 
gardeii  as  non-diphtheritic.  The  etiologic  is.  thort»fore,  quite  different  from 
the  pathologic  significaiKV  of  this  term.  Researches  have  removed  all  doubt 
as  to  the  specific  nature  of  the  Klebs-lxiflier  bacillus. 
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Bieteiiology. — ^The  Bacillus  diphtheriae  nearly  equals  in  length  that  of  the 

Bacillus  tuberculosis,  and  is  twice  the  diameter  of  the  latter.     It  has  rounded 

extremities,  which  are  also  frequently  bulbous,  giving  it  the  appearance  of 

t  dumb-bell.    At  times  one  end  only  is  clubbed  or,  more  rarely,  one  or  both 

ends  appear  pointed.    The  bacilli  are  immobile,  do  not  form  spores,  and  stain 

lewfily,  the  best  agent  being  alkaline  methylene-blue.    Their  manner  of  taking 

the  stain  is  important.    The  bacilli  show  alternating  segments  of  darker  and 

Bgjhter  stained  areas,  and  often  minute  dots  showing  a  most  intense  and  deep 

staining.    They  grow  on  most  culture-media,  but  for  clinical  purposes  Loffler's 

blood-serum  is  important  (3  parts  blood-serum  and  1  part  neutral  or  slightly 

alkaline  nutritive  bouillon,  containing  1  per  cent,  of  glucose).     Inoculated  on 

this,  they  outgrow  all  other  organisms  that  may  be  present,  and  within  eight 

hours  or  less  show  numerous  spots,  i  to  1  mm.  in  diameter,  which  have  a 

dull  surface  and  a  dense  white  or  somewhat  yellowish  color.    The  bacilli  are 

semi-anaerobic,  and  thrive  at  the  temperature  of  the  human  body;  a  tempera- 

:    tare  of  122**  to  136.5°  F.  (50°-58°  C.)  causes  theb  destruction  in  ten  minutes. 

heudodipktheria  BaciUus  or  Bacillus  Xerosis, — From  many  cases,  often 

showing  no  lesions,  an  organism  may  be  obtained  that  is  identical  in  appearance, 

manner  of  culture,  growth,  etc.,  with  the  Bacillus  diphtherifle,  but  inoculation 

with  it  causes  no  lesions.    The  works  of  Abbott,  Roux,  Yersin,  and  others 

seem  to  show  that  this  is  an  attenuated  form  of  the  true  bacillus,  and  varying 

grades  of  pathogenicity  may  be  found  between  the  two.    The  distinction  from 

the  pathogenic  bacillus  can  only  be  made  by  determining  the  lack  of  infection 

after  moculation. 

Site  of  Infection. — In  the  human  family  the  ^at  of  election  of  the  Bacillus 
diphtheriae  is  usually  the  faucial  mucosa,  and  less  frequently  other  mucous 
surfaces  and  abraded  skin.  The  bacilli  do  not  penetrate  the  mucosa,  and  hence 
do  not  find  their  way  into  the  lymphatic  or  circulatory  system,  but  remain 
at  or  very  near  the  site  of  the  local  changes. 

The  toodns  are  absorbed  from  the  diseased  spots  by  the  lymphatics  and 
blood-vessels,  and  produce  the  general  phenomena  in  uncomplicated  cases. 
Associated  Bacteria. — ^With  the  Klebs-Loffler  bacillus  are  usually  found 
other  bacteria,  especially  streptococci  and  staphylococci.  These  pass  beyond 
^  site  of  local  infection,  reaching  the  internal  viscera  and  other  struc- 
^^^>  and,  as  will  be  seen  hereafter,  give  rise  to  the  serious  septic  element 
™  4e  disease.  W.  Bloch  and  P.  Sommerfield,  in  studies  on  the  patho- 
^city  of  the  Loffler  bacillus,  have  verified  the  accepted  statement  with 
''Terence  to  the  germ,  their  article  being  a  good  exposition  of  the  present 
status  of  the  bacteriology  of  diphtheria.  From  a  study  of  436  cases,  the 
SjJthors  state  that  the  Loffler  bacillus  was  never  found  in  pure  culture,  but 
**^ays  associated  with  other  bacteria,  among  which  streptococci  played  the 
Potest  part.  The  two  doctrines  concerning  the  relation  of  streptococci  to 
*ptic  diphtheria  are  given,  the  one  being  that  the  streptococci  increase  the 
^^jrulence  of  the  diphtheria  bacillus  and  cause  sepsis  by  gaining  access  to  the 
^'culation;  the  other  is  that  the  diphtheria  toxin  by  its  effect  on  the  organism 
P'^pares  the  way  for  an  invasion  by  streptococci.  The  pneumococcus  may  be 
found. 

Modes  of  Infection. — ^When  the  bacillus  leaves  the  body  of  the  sick  it  is 
^ntained  in  particles  or  shreds  of  the  diphtheritic  membrane  or  in  the  expired 
^'  Infection  may  then  occur,  (a)  By  direct  contact  with  the  shreds  of  membrane 
"^wn  off — €.  g.,  when  the  latter  are  ejected  by  coughing  and  lodge  upon  the 
^lijunctivBe  or  faucial  mucosa  of  bystanders.  The  deadly  poison  is  sometimes 
^J*^erred  to  the  physician  and  attendants,  with  resulting  infection,  from 
^^  sucking  of  tracheotomy  tubes.  (6)  By  inhaling  the  air  surrounding  the 
I*«ent  (contagion).    Infection  by  contagion,  however,  does  not  extend  be- 
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yond  a  radius  of  a  few  feet  from  the  patient,  (c)  An  important  manner  of 
conveyance  of  the  bacillus  from  the  «ick  to  the  healthy  is  by  fomites.  The 
contagion  adheres  tenaciously  to  a  great  variety  of  objects  (toys,  clothing, 
library  books,  letters,  slates,  and  drinking-cups  in  the  public  schools,  etc.), 
and  in  this  way  the  germs  of  diphtheria  have  been  transferred  over  great 
distances  and  have  given  rise  to  the  disease  long  after.  The  latter  fact  ren- 
ders it  difficult  to  trace  certain  cases  to  previous  ones,  to  which  they  invariably 
owe  their  origin,  (d)  Domestic  animals  may  be  occasional  carriers,  especially 
cats,  (e)  The  disease  is  kept  alive  in  a  community  largely  by  virulent  organ- 
isms in  immune  persons  ("healthy  carriers" — 13.3  per  cent. — Sobemheim). 
Rush,  Miller,  and  Perkins  define  a  carrier  as  a  person  who  harbors  virulent 
diphtheria  bacilli  for  a  period  of  twenty-one  days  or  more  after  an  attack. 
Keefer,  Friedberg,  and  Aronson  have  shown  that,  in  the  great  majority  of  cases, 
the  carriers  harbor  the  bacilli  in  the  tonsils;  a  few  carry  the  germs  in  the  nose 
only,  while  a  small  group  maintains  the  infection  in  both  nose  and  tonsils. 

Our  knowledge  as  to  how  the  infection  occurs  is  incomplete.  We  know 
definitely  the  usual  point  of  local  infection  in  man,  and  also  that  a  catarrhal 
mucosa  or  an  open  lesion  of  a  mucous  surface  invites  infection.  It  is  not 
certain,  however,  that  even  a  slight  lesion  of  the  mucous  surface  is  essential 
to  infection.  Some  writers  claim  still  that  the  Klebs-Loffler  bacillus  may 
enter  the  blood  through  the  respiratory  system  and  give  rise  to  primary 
constitutional  symptoms,  the  local  manifestations  in  the  throat  being  secondary. 

Predisposing  Factors. — (1)  Age. — ^This  is  the  most  important  factor, 
diphtheria  being,  in  the  main,  a  disease  of  childhood.  Most  cases  occur 
between  the  second  and  seventh  years,  while  the  receptivity  diminishes  rapidly 
after  the  tenth  year.  Instances  have,  however,  been  observed  up  to  the  fiftieth 
or  even  the  sixtieth  year.  During  the  first  year  of  life  also  it  is  rare.  (2) 
Sex. — ^This  is  without  appreciable  influence.  (3)  Season. — Cases  are  more 
numerous  in  winter  and  spring  than  at  other  seasons.  (4)  Climate. — Diph- 
theria is  met  with  less  frequently  in  tropical  than  in  temperate  and  cold  climates. 
Humidity  favors  the  propagation  of  the  diphtheria  germ,  and  hence  damp 
cellars  also  promote  the  spread  of  the  disease.  (5)  Unhygienic  Conditions. — 
Unfavorable  sanitary  surroundings  tend  to  lower  vitality,  thus  increasing 
the  susceptibility  to  the  specific  organism. 

Immunity. — In  the  past  few  years  much  work  has  been  done  upon  the 
problems  of  immunity  in  diphtheria.  The  well-known  clinical  fact  that  there 
is  a  natural  immunity  to  diphtheria  in  many  individuals  has  been  shown  to 
be  due  in  the  large  majority  of  protected  cases  to  the  presence  of  antitoxin 
circulating  in  the  blood.  The  antitoxin  can  definitely  be  determined  by  rather 
cumbersome  and  difficult  methods.  To  obviate  these  difficulties  Schick  has 
devised  a  local  skin  reaction  by  which  it  can  readily  be  determined  if  antitoxic 
immunity  is  present.  The  reaction  depends  upon  the  local  irritant  action  of 
very  small  doses  of  diphtheria  toxin,  given  into  the  skin,  when  antitoxin  is 
not  present  in  sufficient  quantities  to  neutralize  the  toxin.  Schick  advises 
the  intracutaneous  injection  of  one-fiftieth  minimum  lethal  dose  for  the  guinea- 
pig  in  0.1  c.c.  of  normal  salt  solution.  A  positive  reaction  appears  in  twenty- 
four  to  forty-eight  hours,  and  is  manifested  by  a  circumscribed,  indurat^, 
red  area,  about  1  to  2  cm.  in  diameter,  which  persists  for  a  week  or  ten  days, 
scales  sup)erficially  when  fading,  and  leaves  a  small  spot  of  persistent  brown 
pigmentation.  Pseudoreactions  are  to  be  differentiated  by  their  earlier 
appearance  and  rapid  disappearance,  greater  induration,  and  less  clearly 
defined  margins.  The  results  of  the  test  may  be  illustrated  by  the  work  of 
Zingher,  who  tested  2700  normal  children,  finding  that  only  from  17  to  32  per 
cent,  between  the  ages  of  two  and  sixteen  give  a  positive  result.  The  important 
application  of  the  test  may  be  best  summarized  by  reference  to  the  work  of 
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Park.  He  finds  that  the  method  is  of  great  reliability  in  showing  antitoxic 
immuiuty  to  diphtheria;  of  value  in  determining  the  efficacy  of  immunization 
with  mixtures  of  toxin  and  antitoxin;  of  great  help  in  clearing  up  doubtful 
diagnoses  (a  carrier  will  give  a  negative  reaction,  whereas  a  case  of  beginning 
dipiitheria  will  be  positive);  of  advantage  in  testing  the  doctors  and  nurses 
of  contagious  disease  hospitals  and  the  inmates  of  institutions  or  private  houses 
where  diphtheria  breaks  out,  thereby  saving  considerable  expense  to  the  in- 
stitution and  discomfort  to  the  individual  in  whom  the  test  is  negative;  of 
assistance  in  contagious  disease  hospitals  in  determining  the  immunity  pos- 
sibilities in  those  admit'ted  to  the  scarlet  fever  and  other  wards. 

Symptoms. — ^Incabation. — ^The  duration  of  this  period  is  from  two  to 
seven  or  ten  days,  and  in  a  small  percentage  of  the  cases  it  may  be  longer. 
In  \'inilent  epidemics  and  when  the  disease  is  produced  experimentally  the 
incubation  stage  is  short — from  twelve  hours  to  two  or  three  days.  The 
prodromal  indications  of  diphtheria  are  not  strikingly  characteristic.  They 
may  either  be  acute  in  character  or  very  mild;  but  usually  the  child  will  com- 
plun  of  feeling  weary  and  indisposed  to  play,  of  sensations  of  chilliness,  and  of 
pam  m  the  head,  back,  and  limbs.  In  young  children  the  onset  of  diphtheria 
may  be  marked  by  convulsions.  There  is  nothing  in  this  early  stage  of  the  dis- 
ease to  distinguish  if  from  simple  pharyngitis  or  tonsillitis.  There  may  be 
some  fever,  not  very  high — an  elevation  of  one  or  two  degrees  at  most.  The 
orine  contains  a  small  amount  of  albumin.  R.  Koch  found  diphtheria  bacilli 
in  the  urine  of  2  out  of  26  diphtheria  patients.  The  child  often  complains  of 
<liscomfort  in  swallowing,  and  on  examination  the  fauces  will  be  found  to  be 
Rddened,  and  in  a  short  time  the  exudate  will  be  found  on  the  tonsils  or  soft 
P^te.   This  is  the  usual  type  of  simple  tonsillar  diphtheria. 

Fhaiyngeal  Diphtheria. — ^The  symptoms  are  usually  slower  of  develop- 
Wflrf  than  in  tonsillitis.  .  The  child  is  sluggish,  looks  heavy-eyed,  languid, 
ttd  pale  for  several  days.    The  fever  may  not  rise  above  101°  or  102°  F. 
(38^°-38.8°  C).    On  examining  the  throat,  however,  it  is  found  to  be  swollen 
*ri  red,  and  if  lividity  is  more  pronounced  than  the  swelling,  it  suggests  the 
^  nature  of  the  disease.    The  membrane  begins  on  the  tonsils  in  the  form  of 
^Diall  patches  of  yellow  exudate,  resembling  the  thick,  cheesy  plugs  of  inspis- 
sated dead  epithelium  and  secretion  which  issue  from  the  mouths  of  the  follicles 
^  the  tonsils  during  the  course  of  acute  or  chronic  tonsillitis.    Quite  early 
""s  exudate  is  easily  removable.    The  membrane  spreads  from  the  tonsils 
to  the  soft  palate  and  half  arches  within  a  few  days,  and  it  may  also  appear 
^  the  pharyngeal  wall.     During  this  stage  the  throat  may  become  much 
J^oDen  and  the  tonsils  greatly  enlarged,  frequently  meeting  in  the  median 
^'   The  glands  immediately  beneath  the  angle  of  the  lower  jaw  on  one 
0' usually  both  sides  become  hard,  painful,  and  slightly  enlarged;  the  swelling 
^  these  glands  is  not  great  in  mild  forms,  although  their  presence,  in  associa- 
tion with  the  foregoing  symptoms,  is  an  almost  infallible  indication  of  the  dis- 
^^.   The  child,  as  a  rule,  shows  grave  constitutional  symptoms  for  a  few  days 
wkI  albuminuria  is  present.    Acetonuria  is  common  in  the  severer  forms  of 
the  disease.    The  temperature  is  not  characteristic,  as  a  rule  not  being  high, 
wd  the  pulse  is  rapid  and  weak,  being  out  of  porportion  to  the  general  indica- 
tions of  the  disease.    The  blood-pressure  is  below  normal  in  about  one-third 
« the  cases  (Rolleston),  and  the  degrees  of  depression  bear  a  direct  relation 
to  the  severity  of  the  infection.     In  mild  cases  the  symptoms  abate  by  the  end 
of  the  first  week,  and  the  pseudomembrane  separates,  leaving  a  red,  inflamed 
J^ace  behind. '  The  child  is  prostrated  for  a  number  of  weeks,  and  in  about 
^  per  cent,  of  the  cases  neuritis,  with  its  accompanying  paralysis,  occurs, 
^^fe  leukocytosis  is  present  in  diphtheria,  although  this  symptom  may  be 
•went  in  mild  cases. 
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Variations  in  Manifestation, — Diphtheria  may  exhibit  variations  as  re- 
gards the  seat  of  attack  and  the  seventy  of  the  poisoning.  In  some  epidemics 
the  Klebs-LoflBer  bacillus  seems  to  be  more  active  or  more  virulent  than  in 
others.  The  severity  of  the  attack  does  not  seem  to  depend  on  the  amount 
of  the  pseudomembrane,  but  rather,  according  to  Rotch,  upon  three  factors: 
(1)  the  virulence  of  the  bacteria;  (2)  the  local  resistance;  and  (3)  the  general 
resistance.  The  mucous  membrane  of  any  part  of  the  body  (lips,  tongue, 
conjunctivae,  vulva,  or  glans  penis)  may  be  Ae  seat  of  the  membranous  growth. 

Malignant  Diphtheria. — The  symptoms  are  severe  from  the  commencement. 
There  are  one  or  at  most  two  days  of  slight  illness,  and  then  alarming  symptoms 
manifest  themselves,  cardiac  failure  possibly  setting  in  without  a  specially 
severe  local  lesion.  Vomiting  and  high  fever ^  resembling  the  onset  of  scarlet 
fever,  may  initiate  the  attack;  and  within  a  few  hours  we  may  find  extensive 
swelling  at  the  angles  of  the  jaws  of  stony  hardness,  an  offensive  bloody  dis- 
charge coming  from  the  nostrils,  accompanied  with  diflSculty  in  opening 
the  mouth.  If  the  throat  is  examined,  there  will  be  found  extensive 'swelling 
of  the  tonsils,  even  to  meeting,  the  uvula  and  soft  palate  being  edematous  and 
covered  with  much  sloughy  looking  membrane.  The  temperature  in  severe 
cases  soon  reaches  a  point  between  103°  and  104°  F.  (39.4°-40°  C),  while  the 
heart-beats  become  exceedingly  feeble.  In  a  day  or  two  the  cellulitis  extends, 
the  face  becomes  edematous,  the  skin  pits  all  over  the  face,  neck,  sternum, 
and  chest  wall.  The  patient  becomes  drowsy,  cyanotic,  and  an  erythematous 
rash  may  appear  about  the  face,  neck,  and  chest,  while  a  purpuric  rash  is  not 
infrequent.  Death  occurs  in  such  cases  within  one  week  from  toxemia.  Cases 
of  diphtheria  septicemia  have  been  recorded  in  the  literature  by  Mahler  and 
others. 

Nasal  Diphtheria. — In  all  severe  cases  of  pharyngeal  diphtheria  the  in- 
flammatory process  is  likely  to  extend  to  the  nasal  mucous  membrane.  In 
some  cases  the  nasal  mucous  membrane  is  found  to  be  the  first  involved; 
the  exudate  may  spread  to  the  tonsils,  invoKdng  the  back  of  the  soft  palate 
and  pharynx  as  well.  In  many  cases  of  nasal  diphtheria  no  membrane  may  be 
found  during  life;  there  may  be  only  a  purulent  discharge  with  blood,  the 
presence  of  which  in  the  nasal  passage  obstructs  breathing,  giving  rise  to  a 
bubbling  sound,  and  rendering  sleep  troublesome  and  noisy.  Cases  have 
also  been  reported  of  formation  of  pseudomembrane  in  the  nose  with  mild 
general  symptoms,  and  from  which  organisms  identical  with  diphtheria 
bacilli  were  obtained  by  culture.  Sometimes  the  cases  have  recurring  mild 
attacks  of  pseudomembranous  inflammation  of  the  nose,  while  the  bacilli 
may  be  constantly  present.  It  is  probable  that  these  cases  may  give  rise  to 
infections  of  like  nature  and  even  of  true  diphtheria.  In  nasal  diphtheria 
the  symptoms  are  quite  as  severe  as  in  faucial  diphtheria,  and  in  cases  in  which 
the  soft  palate  and  tonsils  are  also  involved  the  general  symptoms,  the  depres- 
sion, and  also  the  albuminuria  are  apt  to  be  well  marked.  In  all  cases  of 
coryza  with  fever  we  should  be  guarded  as  to  opinion,  especially  if  an  epidemic 
x){  diphtheria  is  prevalent  at  the  time.  The  diphtheritic  inflammation  may 
spread  from  the  nose  to  the  conjunctivfle,  with  the  formation  of  a  false  mem- 
brane, and  much  purulent  discharge  may  escape  from  the  eyes,  the  lids  of 
which  may  be  greatly  swollen.  In  this  place  it  is  well  to  remember  that  in 
measles  we  sometimes  have  a  form  of  membranous  exudation  occurring  on 
the  nasal  mucous  membrane,  and  as  a  primary  disease — "rhinitis  fibrinosis" — 
which  is  not  always  diphtheria.  This  disorder  runs  a  favorable  course,  the 
membrane  being  less  adherent  than  in  diphtheria.  Ravenel  has  collected  77 
cases,  and  in  33  out  of  41  cases  examined  bacteriologically  the  Klebs-Lofl9er 
bacillus  was  found.     Constitutional  symptoms  were  either  slight  or  wanting. 

Wound  Diphtheria. — The  bacillus  will  not  live  on  normal  skin,  but  when 
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the  skin  is  cut  or  bruised,  as  after  blistering  or  an  eczematous  condition,  and 
wben  a  mobt,  raw  surface  is  present,  this  germ  freely  flourishes.  Granulations 
also  form  a  favorable  soil.  The  diphtheritic  germs  may  be  introduced  into  the 
s>'stem  during  an  operation,  such  as  an  excision  of  the  tonsils  or  even  a  vaginal 
examination;  and  in  newborn  infants  the  granulating  surface  left  after  slough- 
mg  of  the  cord  may  become  the  seat  of  diphtheritic  inflammation. 

Laryngeal  Diphtheria  or  Membranous  Croup. — ^The  exudate  may  appear 
first  on  the  mucous  membrane  of  the  larynx,  and  in  these  cases  the  mucous 
membrane  of  the-  nose  and  pharynx  may  never  give  evidence  of  a  false  mem- 
brane.   A  close  inspection  of  the  ppsterior  aspect  of  the  palate  and  tonsils, 
however,  may  reveal  a  slight  primary  membranous  formation  in  these  situa- 
tions.   In  laryngeal  cases  the  first  symptom  is  a  coiLgh  of  a  harsh,  metallic, 
ringing  character,  and  never  to  be  forgotten  when  once  heard.     The  tempera" 
iure  may  be  slightly  above  normal,  or  even  in  many  cases  normal.     The 
toxic  absorption  is  slight  on  account  of  the  locality  affected,  and  the  con- 
stitutional symptoms  are  usually  mild.     The  local  symptoms,  however,  are  very 
alaiming,  and  result  from  laryngeal  obstruction,  there  being  marked  dyspnea 
with  retraction  of  the  intercostal  and  supraclavicular  spaces,  and  later  of  the 
epigastrium  and  lower  chest,  with  an  increasing  cyanosis.    The  child  is  soon 
restless,  is  forced  to  sit  up  to  breathe,  and  for  the  same  reason  bends  forward 
with  its  head  thrown  back.     In  these  extreme  cases  unless  relief  is  soon  gained 
the  child  dies  of  suffocation.     In  many  instances  a  slower  form  of  suffocation 
may  result  from  the  extension  of  the  membrane  downward  to  the  bronchi. 

Complications. — ^Local  complications  may  be  mentioned — e,  g.,  hemor- 
rhage  from  the  nose  and  throat  in  the  more  severe  ulcerative  cases.  Skin 
rashes  are  not  unusual,  especially  diffuse  erythema. 

Bronchopneumenia  is  the  most  serious  pulmonary  complication  of  diphtheria. 
It  is  not  produced  by  the  Klebs-Loffler  bacillus  as  a  rule,  but  by  the  strepto- 
coccus or  pneimiococcus.  Bronchopneumonia  usually  terminates  laryngeal 
cases  that  have  been  operated  upon. 

Albuminuria  is  a  constant  symptom  (not  a  complication)  of  the  disease 
{tide  supra),  and  is  almost  as  certain  in  establishing  a  diagnosis  of  true  diph- 
theria as  a  bacteriologic  examination.  It  is  met  with  in  both  mild  and  severe 
cases,  and  the  greater  the  amount  of  albumin  the  more  severe  the  case.  Acute 
nephritis  not  infrequently  complicates  diphtheria;  it  is  usually  not  accompanied 
by  edema  or  anasarca.     It  may  set  in  with  suppression  of  urine. 

Dysphagia  may,  by  its  constant  existence  throughout  the  disease,  produce 
a  profound  impression  on  the  general  nutrition.  Involvement  of  the  conjunc- 
titsistL  rare  but  grave  complication. 

Otitis  media  occurs  frequently,  and  may  be  a  troublesome  complication 
as  well  as  a  sequel.  Snow  reports  a  case  of  diphtheria  complicated  with 
Escherich's  pseudotetanus. 

The  most  frequent  sequelao  are  anemia,  chronic  nasopharyngeal  catarrh, 
and  peripheral  neuritis  and  its  associated  paralysis. 

Anemia  may  so  prolong  convalescence  as  to  expose  the  child  to  some 
intercurrent  disorder.  The  chronic  nasopharyngeal  catarrh  may  be  marked 
and  offer  a  favorable  ground  for  a  new  diphtheritic  invasion.  Paralyses — e,  g., 
palatal  and  cardiac — may  appear  in  the  first  and  second  weeks  of  the  disease. 
Other  forms  of  paralysis  occur  later.  Paralysis  usually  is  first  seen  when  the 
child  attempts  to  swallow,  and  the  food,  especially  if  liquid,  is  regurgitated 
through  the  nose.  This  is  due  to  a  paralysis  of  the  muscles  of  the  soft  palate, 
^ch  also  produces  a  pecuUar  alteration  of  the  voice.  The  paralysis  may 
take  a  general  form,  such  as  is  seen  in  multiple  neuritis,  the  lower  extremities 
bemg  affected  and  the  knee-jerk  absent.  It  may  extend  to  the  external  ocular 
oausctes  and  cause  squint;  to  the  ciliary  muscles  and  cause  dimness  of  vision 
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from  unequal  accommodation;  or  to  the  muscles  of  the  trunk  in  general,  pro- 
ducing wide-spread  paralysis.  The  child,  unable  to  hold  anything,  may  stagger 
about  as  if  intoxicated,  so  much  so  as  to  suggest  the  existence  of  a  cerebral 
tumor.  The  disturbance  of  vision  and  the  absence  of  the  patellar  tendon  re- 
flex has  in  adults  led  to  a  mistaken  diagnosis  of  locomotor  ataxia.  Loss  of  taste, 
deafness,  and  sensitiveness  of  skin  to  pain  are  not  infrequent.  On  the  other 
hand,  sensations  of  heat,  cold,  and  touch  may  be  unimpaired.  Thus,  paralysis 
is  to  diphtheria  what  dropsy  is  to  scarlet  fever — a  proof  positive  of  the  disease. 
In  many  sudden  deaths  occurring  in  early  diphtheria  we  must  recognize 
paralysis  of  the  heart  outside  of  all  toxic  influence.  In  these  cases  there  occurs 
sudden  disturbance  of  the  vagus,  which  may  be  the  seat  of  degenerative 
changes.  Polygraphic  methods  with  radioscopy  have  been  advised  in  the 
study  of  the  phenomena  induced  by  the  toxic  action  of  the  Klebs-Loffler  bacillus 
on  the  heart.  The  prognosis  in  postdiphtheritic  paralysis  after  the  third  week 
is  favorable,  while  the  cardiac,  pharyngeal,  and  diaphragmatic  palsies  begin- 
ning before  the  third  week  are  serious.  Myocardial  weakness  tends  to  super- 
vene as  a  sequel.  It  is  evidenced  by  the  sudden  accession  of  pallor,  nausea, 
sometimes  by  vomiting,  and  also  by  weak  heart  sounds  and  a  feeble,  broken, 
irregular  pulse,  etc.,  and  usually  leads  to  a  fatal  termination. 
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'F\g:  13. — 1,  A  tube  of  blood-serum;  2,  a  sterilised  botton  swab  in  test-tube. 

Rub  the  swab  gently  but  freely  against  the  visible  exudate,  and  without  laying  it  down,  after  witlk- 
drawing  the  cotton  plug  from  the  culture-tube,  insert  it  into  the  latter,  and  rub  that  portion  which  has 
touched  the  exudate  gently  but  thoroughly  over  the  surface  of  the  blood-serum  without  breaking  its  surface. 
Now  replace  the  swab  in  its  own  tube,  plug  both  tubes,  and  place  them  in  the  box  provided  by  the  health 
officials.  This  is  to  be  sent  to  the  bacteriologic  expert.  In  laryngeal  diphtheria  the  swab  is  to  be  paated 
far  back  and  rubbed  freely  against  the  mucous  membrane  of  the  pharynx  and  tonsils. 

The  diagnosis  of  a  pharyngeal  diphtheria  is  not  difficult  if  an  epidemic 
be  prevailing.  The  false  membrane  on  the  fauces  and  the  presence  of  albumin 
in  the  urine  give  us  a  practically  certain  diagnosis.  The  only  unequivocal 
evidence  of  the  disease,  however,  is  the  finding  of  the  Klebs-Loffler  bacillus  in 
the  membrane. 

An  immediate  recognition  of  the  disease  is  often  possible  from  a  smear 
preparation  of  the  exudate  from  the  throat  (Fig.  13),  the  Klebs-Loffler  badlli 
being  present  in  sufficient  numbers  to  be  readily  distinguished  by  the  micros- 
copist.  Park,  who  has  had  a  rare  experience  with  this  affection,  makes  the 
following  statement:  "In  cases  in  which  the  disease  is  confined  to  the  larynx 
or  bronchi  surprisingly  accurate  results  can  be  obtained  from  cultures,  and 
although,  in  a  certain  proportion  of  cases,  no  diphtheria  bacilli  will  be  found  in 
the  first,  yet  they  will  be  abundantly  present  in  later  cultures.  We  believe, 
therefore,  that  absolute  reliance  for  a  diagnosis  cannot  be  placed  upon  a  sin^e 
culture  from  the  pharynx  in  purely  laryngeal  cases."  When  a  bacteriologic 
examination  cannot  be  made  the  practitioner  must  regard  as  suspicious  all 
forms  of  throat  affections  in  children,  and  carry  out  measures  of  isolation  and 
disinfection.     In  this  way  alone  can  serious  errors  be  avoided. 

Differential  Diagnosis. — Based  on  the  observed  fact  that  alcohol 
decolorizes  diphtheria  bacilli  much  more  rapidly  than  the  alcohol-fast  pseudo^ 
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diphtheria  bacilli,  Lauger^  suggests  this  means  of  hastening  the  differentiation 
of  the  disease. 

From  follicular  Umailliiis  we  differentiate  diphtheria  by  the  seat  of  the 
membrane,  that  of  the  former  being  in  the  tonsils,  while  diphtheritic  membrane 
is  wer  the  tonsils  and  over  the  soft  palate.  Moreover,  in  follicular  tonsillitis 
the  fever  is  high,  the  onset  is  sudden,  and  it  is  usually  associated  with  gastric 
disturbance.  Albuminuria  is  generally  present  in  diphtheria,  while  it  is  present 
in  follicular  tonsillitis  in  exceptional  cases  only.  Moreover,  mild  cases  may  not 
present  albuminuria,  or  fail  to  show  the  presence  of  albumin  until  later  in  the 
disease.  The  histories  of  the  two  cases  are  quite  different.  (For  differential 
diagnosis  between  diphtheria  and  follicular  tonsillitis,  see  also  Table,  p.  729.) 
In  many  instances  of  so-called  diphtheroid  lesions  the  membrane  is  formed  only 
by  Streptococcus  pyogenes  (rnembranous  angina),  and  these  cases  are  sometimes 
of  an  mtense  grade. 

Croupous  or  membranous  angina  (a  streptococcus  infection)  may  offer  some 
difficulty;  yet  in  this  disease  there  is  no  tendency  to  spread  to  the  nasal  mucous 
membrane  or  to  the  larynx;  there  is  a  diminished  glandular  enlargement; 
there  is  no  albumin,  and  the  onset  is  more  sudden. 

In  Vincent's  angina  there  is  an  absence  of  the  formation  on  the  surface 
of  the  mucosa  of  a  thick  false  membrane;  it  is  an  ulceromembranous  process. 
There  is  a  deep  and  often  wide-spread  necrosis  of  the  mucosa  of  the  palate 
and  tonsil.  Bacteriologic  examination  shows  the  presence  of  a  large  number 
of  atypic  bacilli,  which  are  often  associated  with  a  spirillum.  According  to 
H.  W.  Bruce   there  is  an  absence  of  the  diphtheria  bacillus. 

Diphtheria  frequently  is  associated  with  a  rash,  rendering  it  difficult  to 
distinguish  the  condition  from  scarlet  fever;  but  in  diphtheria  the  rash  is  more 
tndy  an  erythema,  wHile  in  scarlet  fever  it  consists  of  slightly  raised  points 
between  which  there  may  be  an  erythematous  conditon.  The  rapid  pulse  of 
scarlatina  is  of  assistance  in  the  discrimination.  The  glandular  swelling  and 
sloughy  condition  of  the  throat,  however,  closely  resemble  diphtheria,  and  a 
positive  diagnosis  without  a  bacteriologic  examination  is  often  impossible. 

Prognosis* — Formerly  diphtheria  was  at  the  same  time  the  most  prevalent 
and  most  fatal  of  the  acute  infections,  the  mortality  being  30  to  40  per  cent., 
although  variable  in  different  epidemics.  The  case  mortality  from  diphtheria 
has  been  very  materially  reduced  since  the  introduction  and  wide  use  of  anti- 
toxin—certainly over  50  per  cent.  The  remarkable  diminution  in  the  death- 
rate  from  laryngeal  diphtheria  has  coincided  precisely  with  the  use  of  anti- 
toxin. Of  especially  unfavorable  prognosis  are  those  cases  that  show  large 
quantities  of  albumin  in  the  urine,  cervical  glandular  enlargement,  excessive 
nasal  discharge,  rapid  extension  of  the  exudate,  a  necrotic  membrane,  vomiting, 
and  partial  or  complete  suppression  of  the  urine.  A  sudden  fall  of  temperature 
to  a  subnormal  level  and  an  irregular  pulse  or  bradycardia  are  a  bad  augury. 
Morse's  extensive  observations  are  opposed  to  those  of  Bouchot  and  Dulinsay, 
who  claim  that  the  degree  of  leukocytosis  is  of  prognostic  value.  Guiart  and 
Fortineau  have  noticed  that  the  long  diphtheria  bacilli  are  associated  with  the 
nwre  \Trulent  type  of  the  disease.  The  cases  of  neuritis  invariably  recover. 
The  child  is  liable  to  suffer  from  the  effects  of  the  disease  for  years  after  ap- 
parent recovery. 

The  causes  of  death,  in  their  order,  are  as  follows:  membranous  croup  or 
Iwyngeal  stenosb;  septic  infection,  which  may  be  a  slow  death;  sudden  heart 
failure — paralysis  of  the  heart;  bronchopneumonia  following  tracheotomy  or 
occurring  during  an  advanced  stage. 

Treatment. — Prophylaxis. — ^The  best  preventive  measures  against 
diphtheria  are  a  clean  nose  and  mouth.    The  slightest  appearance  of  a  coryza 

1  Munch,  med.  Wchnschr.,  September  19, 1916,  1373. 
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must  be  overcome  at  once  by  the  use  of  a  mild  antiseptic  wash;  all  accumula- 
tions of  crusts,  dust,  dried  blood,  etc.,  should  be  removed  from  the  nose  twice 
daily,  especially  in  children  attending  school  or  during  the  prevalence  of  an 
epidemic.  The  child  should  be  eariy  taught  to  employ  a  small  antiseptic 
gargle  as  a  daily  routine,  using  a  weak  solution  of  hydrogen  peroxid  or  the 
official  antiseptic  alkaline  solution.  The  teeth  should  be  carefully  cleaned 
daily,  and  all  decaying  teeth  should  be  filled  or  removed.  Since  domestic 
animals,  especially  cats  and  dogs,  may  communicate  the  disease,  they  should 
be  excluded  from  the  sick-room. 

All  cases  of  sore  throat  should  be  examined  for  the  Klebs-Loffler  bacillus, 
and  if  it  is  found,  the  individual  should  be  isolated;  and  all  cases  of  diphtheria 
should  be  kept  isolated  until  cultures  taken  from  the  throat  or  nose  fail  to 
indicate  the  presence  of  the  specific  germ.  D.  M.  Lewis,^  however,  states  that 
inspection  of  the  nasopharynx  is  less  misleading  than  cultural  data.  "Thus, 
not  a  single  case  of  diphtheria  could  be  traced  to  infection  from  those  in  whom 
physical  examination  gave  a  negative,  and  cidture  a  positive,  result."  More- 
over, all  persons  exposed  to  this  disease  and  those  caring  for  diphtheritic 
patients  should  receive  immunizing  doses  of  antitoxin.  Bacteriologic  exam- 
ination of  the  throats  of  school-children  is  of  the  greatest  aid  in  controlling 
epidemics. 

An  unrecognized  feature  in  the  prophylactic  treatment  of  the  disease  is 
seen  in  the  uncertain  period  of  convalescence.  It  frequently  happens  that  long 
after  all  membrane  has  disappeared  active  bacilli  may  still  cling  to  the  throat. 
The  persistence  of  the  bacilli  may  be  accoimted  for  at  times  by  assuming  that 
the  accessory  sinuses  of  the  nose  may  be  involved.  This  condition  may  also 
continue  for  from  two  to  six  months  and  even  longer  in  deeply  fissured  tonsib; 
and  the  disease  may  be  communicated  by  such  throats  in  the  act  of  kissing 
young  children  or  adults  with  sensitive  throats  or  with  broken  buccal  mucous 
membrane.  For  this  reason  the  indiscriminate  kissing  of  young  children  on 
the  lips  should  be  interdicted  by  the  physician.  The  tincture  of  iodin  applied 
to  the  tonsils,  when  bacilli  are  found  in  the  throat  a  week  after  the  close  of 
an  attack,  is  a  useful  means  of  controlling  the  further  spread  of  the  infection 
(Strauch).  Miller  advises  formaldehyd,  sprajing  the  throat  with  a  solution 
varying  from  J  to  1  per  cent,  of  the  usual  40  per  cent,  solution.  Ruh,  Miller, 
and  Perkins  found  that  the  average  duration  of  the  carrier  state  was  thirty-one 
days;  they  found  that  after  tonsillectomy  the  average  day  of  release  was  ei^t 
plus.  Bell  recommends  the  method  of  Schiotz  and  of  Page,  namely,  the  appli- 
cation of  fresh  broth  cultures  of  the  Staphylococcus  pyogenes  aureus,  and  also  the 
treatment  by  kaolin,  spra^ang  the  nose  and  throat  every  three  hours  with 
the  powder,  or  eating  \  dram  of  kaolin  every  hour.  As  the  carrier  in  the 
great  majority  of  cases  harbors  the  organism  in  the  tonsils,  tonsiUectomy  is 
sometimes  necessary  before  he  gets  rid  of  the  bacteria.  Carriers  of  the  germs 
in  the  nose  apparently  in  most  instances  have  some  chronic  pathologic  con- 
dition which  is  responsible  for  the  inability  to  rid  the  nasal  passages  of  the 
organism.  Such  cases  may  also  require  operative  procedure  before  the  focus 
of  infection  can  be  eradicated.  As  a  further  means  of  ridding  carriers  of  the 
germs  and  of  preventing  patients  becoming  carriers  Roskam  reports  favorable 
results  from  local  treatment  with  insufflation  of  pulverized  antitoxin  both  in 
convalescents  and  carriers.  At  times  the  bacilli  persisting  in  the  throat  are 
non-toxic;  it  is  therefore  advisable  upon  attempting  radical  methods  of  elimi- 
nating the  organism  to  determine  this  point.  Cultures  of  the  o£Pending  bacilli 
are  injected  intraperitoneally  into  a  guinea-pig.  Failure  to  kill  the  pig  indicates 
the  absence  of  virulence  in  the  organism  and,  as  practised  in  our  Philadelphia 
Hospital  for  Contagious  Diseases,  is  a  sign  that  quarantine  may  be  discontinued* 

^  J(na'.  Amer,  Med.  Assoc.,  May  13, 1916,  p.  1535. 
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Insufficient  attention  to  isolation  and  disinfection  of  the  milder  cases 
explains  the  occurrence  of  many  house  epidemics.  The  physician  must,  during 
his  visits,  wear  a  surgeon's  apron  or  linen  duster  which  has  been  steeped  in  a 
mercuric  chlorid  solution  and  allowed  to  dry.  His  hands  and  face  should  be 
washed  in  a  similar  solution  on  leaving  the  room. 

Treatbcent  of  the  Attack. — ^The  treatment  falls  naturally  under  several 
departments:  (a)  Hie  hygienic  measures  to  limit  the  diffusion  of  the  disease; 

(b)  the  local  management  of  the  throat  to  destroy  early  the  toxic  germs; 

(c)  medication  to  antagonize  the  eflPect  of  the  toxins,  and  eventually  to  over- 
come the  complications  and  sequelae. 

(a)  Hygienic  Treatment. — ^The  patient  should  be  in  a  room  well  exposed 
to  sunlight  and  fresh  air,  and  superfluous  furniture  and  hangings  shoiild  be 
promptly  removed.  Even  in  mild  cases  the  patient  should  be  kept  in  bed 
throughout  the  attack.  White  and  Smith,  from  a  study  of  the  heart  compli- 
cations in  946  cases  of  diphtheria,  believe  that  the  presence  of  murmurs  and  a 
dight  degree  of  irregularity  are  no  contraindications  to  getting  out  of  bed  at 
the  end  of  two  weeks  if  the  first  sound  is  strong  and  the  heart  is  not  dilated. 
Patients  who  have  been  severely  ill  should  be  kept  in  bed  for  a  longer  period. 
The  comfort  of  the  patient  is  enhanced  by  two  daily  sponge-baths  of  alcohol 
and  water. 

feeding. — ^Nursing  infants  may  be  fed  on  breast-milk  obtained  by  a  breast- 
pump,  but  should  not  be  placed  at  the  mother's  breast  (Holt).  The  rule  must 
•  be  to  pay  every  possible  attention  to  the  feeding.  Milk  in  some  form  being 
our  main  dependence,  it  should  usually  be  diluted,  and  for  young  children 
partially  if  not  wholly  peptonized.  The  greatest  difficulty  comes  late  in  the 
disease,  when  the  child  is  septic.  At  this  time  vomiting  is  most  easily  provoked 
and  swallowing  is  rendered  very  difficult  on  account  of  the  swelling  and  pain. 
We  must  not  neglect  the  feeding  even  if  it  does  cause  discomfort,  and  here 
forced  feeding  by  means  of  gavage  is  most  valuable.  Gavage  is  likely  to  be 
more  successful  with  children  under  three  years  than  rectal  alimentation.  In 
older  children  who  object  to  the  tube  through  the  mouth,  it  may  be  passed 
through  the  nose  with  little  difficulty,  and  gavage  by  this  route,  even  in  in- 
tubated cases,  will  be  extremely  satisfactory.  Concentrated  broths,  meat 
juice,  and  even  milk-punch  or  raw  eggs  may  be  given  in  this  way. 

(6)  Medicinal. — Since  the  wide-spread  employment  of  antitoxin,  medicinal 
measures  have  correspondingly  decreased.  Alcohol  is  at  times  indicated 
when  there  is  marked  prostration  and  weakness  as  evidences  of  severe  toxemia. 
It  may  be  given  in  divided  doses,  mingled  with  the  food,  in  quantities  sufficient 
to  make  1  ounce  (30  c.c.)  in  twenty-four  hours.  If  indicated,  strychnin  should 
be  employed  in  full  doses;  for  a  child  four  years  old  gr.  -^  (0.002)  may  be 
given  every  six  to  eight  hours. 

Digitalis  does  not  hold  an  important  place  in  the  heart  weakness  of  diph- 
theria, and  yet  it  is  strongly  indicated  on  theoretic  grounds.  Clinically,  it 
has  been  found  to  have  an  unfavorable  action  on  the  stomach  before  its  good 
influence  can  be  had  on  the  heart  itself.  The  same  may  be  said  of  camphor 
and  ammonium  carbonate.  The  aromatic  spirits  of  ammonia  is  valuable  for 
rapid  effects  in  syncopal  attacks.  In  cases  of  threatened  heart  paralysis  oc- 
curring late  in  the  disease  Holt  has  found  nothing  so  valuable  as  morphin 
employed  hypodermically,  the  drug  being  given  in  full  doses  and  repeated 
ever}'  ti^'o  hours,  keeping  the  child  under  its  influence  for  some  days.  In  cases 
of  diphtheria  in  which  a  murmur  and  slight  arhythraia  develop,  efforts  at  treat- 
ment should  be  concentrated  on  the  general  condition  with  absolute  quiet. 
For  paralysis,  the  sequel,  the  persistent  use  of  strychnin  together  with  rest 
and  hematinics  is  recommended. 
U 
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Internal  medication  should  be  miniinized.  Symptoms,  as  votnitiiig  <x 
diarrbeB,  are  to  be  met  with  suiGcieot  therapy  only  for  their  control. 

(c)  Local  Treatm«nt.— For  the  direct  attack  upon  the  membrane  in  the 
throat  nearly  all  the  remedies  of  the  Pharmacopteia  have  been  used.  Garbing, 
swabbing,  painting,  spraying,  and  washing  the  throat  all  have  their  advocates. 


EIb.  14.— TsmpHMora^fcart  of  ■  «m  of  dlphMii»l». 

Since  the  acceptance  of  the  antitoxin  treatment  medical  opinion  has  a 
a  decided  change  as  to  the  importance  of  local  measures,  so  that  at  the  present 
day  they  are  perhaps  too  much  neglected.  The  only  object  of  local  treatment 
is  a  more  thorough  cleanliness  in  order  to  offset  the  effects  of  the  secondary 
infection,  associated  with  the  membrane  formation.  For  this  purpose  mild 
antiseptic  washes  are  sufficient.  Examples  of  these  include  hydrogen  peroxid, 
diluted  one  sixth,  and  used  both  as  a  gargle  and  spray,  the  official  aUcaline 
antiseptic  solution,  diluted  one-half,  and  normal  salt  solution. 

In  laryngeal  diphtheria  the  child  should  inhale  an  atmosphere  laden  with 
the  vapor  of  slaking  lime  or,  whenever  practicable,  an  atmosphere  saturated 
with  Ldffler's  solution  (menthol  10  grams,  dissolved  in  sufficient  toluol  to  make 
36  C.C.;  liq.  ferri  sesquichlorid,  4  c.c;  absolute  alcohol,  60  e.c).  J.  Cordin 
warmly  recommends  mercurial  fumigation  for  the  relief  of  laryngeal  stenosis. 
The  development  of  the  signs  of  actual  stenosis,  as  shown  by  stridulous  breath- 
ing, cyanosis,  etc.,  furnishes  an  indication  for  either  intubation  or  tracheotomy. 
According  to  my  observations  the  results  of  intubation  have  been  quite  favor- 
able, and  I  would  strongly  recommend  a  trial  of  this  procedure  before  resorting 
to  tracheotomy  (see  temperature-chart.  Fig.  14).  To  obviate  the  necessity 
for  reintubation  vapor  inhalations  have  been  successful  in  my  hands. 

((f)  External  applications  to  the  throat  have  no  effect  on  the  course 
of  the  disease.  They  are  useful,  however,  in  relieving  the  pain  and  the 
swelling  in  the  lymph-glands.  Careful  massage  of  the  neck  with  cam- 
phorated oil,  as  hot  as  the  skin  will  tolerate,  is  very  soothing;  and  soap 
uniment  may  be  used  in  the  same  way,  or,  if  much  pain  exists,  chloro- 
form Uniment  may  be  substituted.    Poulticing  for  the  relief  of  pain  is  not 
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desirable^  as  it  seems  to  favor  suppuration.  In  older  children  the  ice-collar 
has  been  used  with  good  effect,  and  it  soon  brings  grateful  relief  from  the  ten- 
sion and  subdues  inflammation.  Levinson  recommends  early  lancing  of  sup- 
purating ^ands  to  prevent  a  g^eneral  septicemia.  All  manipulations  about  the 
diild,  however,  should  be  carried  on  as  gently  as  possible. 

Specific  Therapy;  the  Antitoxin  Treatment. — ^Iliis  has  now  passed  beyond 
the  stage  of  experimentation.  The  general  average  mortality  of  diphtheria 
has  been  remarkably  reduced  by  means  of  the  antitoxin  treatment.  Tlie 
studies  of  Behring,  Roux,  Kitasato,  and  others,  published  in  1890,  have  demon- 
strated that  the  use  of  the  blood-serum  of  the  lower  animals,  artifically  rendered 
immune  against  diphtheria,  has  a  powerful  healing  influence  upon  diphtheria 
in  man.  In  1892  Behring  further  showed  that  the  blood  of  an  immunized 
animal  had  the  power  both  of  protecting  and  of  curing  susceptible  animals 
which  had  been  inoculated  either  with  the  toxins  or  the  bacilli  of  diphtheria. 
In  preparing  the  blood-serum  it  is  desirable  to  have  a  uniform  strength  or 
sfkndajd — ^ir  ^•^*  ^^  what  Behring  calls  his  normal  serum  will  counteract  ten 
times  the  minimum  of  diphtheria  poison  fatal  for  a  guinea-pig  weighing  300 
grams;  1  c.c.  of  this  normal  serum  he  calls  an  antitoxin  unit. 

dosage. — Schick  and  his  colleagues  recommend  that  in  mild  and  medium 
cases  of  diphtheria  (t.  e.,  in  90  per  cent.)  a  single  dose  of  100  units  of  antitoxin 
per  kilogram  of  body  weight  suffices,  and  that  in  the  severest  cases  500  units 
per  kilogram  may  be  injected.  If  this  be  done,  repeated  injections  are  super- 
fluous and  unwarranted,  as  a  rule.  Upon  the  same  basis  the  New  York  Health 
Department  recommends  the  following  specific  dosage  of  antitoxin  units: 

Mild.  Moderate.  Severe.  Malignant. 

hfants  under  two  years  (10 

toSOpoimds) 2000-3000    3000-  5,000      5,000-10,000    10,000 

Oukiren  under  fifteen  years 

(30  to  90  pounds) 3000-4000    4000-10,000    10,000-15,000    10,000-20,000 

AihiltB(ora> 90 pounds).  ...  3000^5000    5000-10,000    10,000-20,000    15,000-40,000 

They  advise  in  mild  and  moderate  cases  that  the  antitoxin  be  given  sub- 
cutaneously  or  intramuscularly;  in  severe  and  malignant  cases  one-half  of  the 
antitoxin  intramuscularly  and  one-half  intravenously.  The  sites  to  be  selected 
for  injection  are  various.  In  very  young  children  either  the  buttock  or  thigh 
is  to  be  preferred,  while  in  older  children  the  flanks  or  subscapular  spaces  may 
be  chosen  as  well.  The  injections  should  be  made  deeply  into  the  subcutaneous 
ceHular  tissue,  and  the  swelling  which  results  should,  not  be  rubbed.  J.  D. 
Rolleston  and  C.  MacLeod^  employ  intramuscular  injections  followed  by  the 
application  of  iodin  and  a  collodion  scab.  It  is  to  be  emphasized  that  the  best 
Ksults  are  obtained  from  early  injections.  In  laryngeal  cases  intubation  should 
be  combined  with  the  serum  treatment  in  suitable  cases.  The  early  use  of 
antitoxin  in  this  disease  greatly  diminishes  the  proportion  of  cases  in  which 
oomidications  occur. 

In  favorable  cases  the  influence  of  the  serum  soon  becomes  apparent. 
Within  twenty-four  hours  the  faucial  swelling  diminishes,  the  membrane 
exfoliates,  the  temi>erature  falls,  the  pulse  becomes  slower  and  stronger,  and 
the  general  condition  of  the  patient  quickly  improves.  In  cases  of  moderate 
aeverity  and  when  injections  are  employed  early  the  improvement  in  the  throat 
and  the  constitutional  symptoms  is  very  decided ;  and  the  earlier  the  case  comes 
nnder  treatment,  the  better  are  the  results.  There  are,  however,  some  cases 
of  great  severity  in  which  the  antitoxin  has  been  used  early,  yet  has  not  shown 
any  benefit.  Kronig  has  found  that  incising  the  hard,  swdllen  process  enhances 
the  efficiency  of  the  diphtheria  antitoxin. 

1  Brii,  Jour,  CkUd.  Dis,,  July,  1914. 
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A  danger  in  serum  therapy  may  be  the  development  of  local  abscesses; 
which,  if  full  antiseptic  precautions  be  taken,  must  be  rare  indeed.  I  have 
escaped  them  altogether.  Certain  skin  eruptions  have  been  observed  after 
injections,  mostly  urticarial,  though  sometimes  scarlatiniform.  The  latter 
form  has  given  rise  to  apprehensions  of  scarlatina.  Widerhofer  had  one  case 
which  was  isolated  as  measles,  but  never  developed  any  symptoms  other  than 
the  suggestive  eruption.  Rarely  joint-pains  and  swellings,  with  general  pros- 
tration, supervene. 

Anaphylaxis. — Occasional  individuals  are  hypersentitive  to  parenteral 
introduction  of  foreign  protein  (horse-«erum,  egg-white,  diphtheria  antitoxin, 
etc.).  In  such  persons  the  injection  of  antitoxin  may  be  followed  by  alarming 
symptoms  and  even  death.  The  possibility  of  these  anaphylactic  symptoms 
developing  should  not  deter  the  physician  from  using  antitoxin.  The  condition 
is  of  extreme  rarity  as  compared  to  the  numerous  times  antitoxin  is  used  with- 
out untoward  effects,  and  innumerable  lives  will  be  saved  by  the  prompt  use 
of  antitoxin  where  one  might  die  from  anaphylactic  shock.  The  tendency  to 
anaphylaxis  may  at  times  be  surmised  when  a  person  gives  a  history  of  asthma, 
particularly  of  the  so-called  horse  asthma.  If  the  reaction  occurs,  atropin  and 
adrenalin  should  be  administered  hypodermically  (intramuscular)  immediately 
and  artificial  respiration  resorted  to  if  necessary.  Hypersensitiveness  may  be 
determined  by  injecting  0.1  c.c.  of  the  serum  subcuticularly.  The  appearance 
of  a  wheal  surrounded  by  a  red  ring  of  capillary  congestion  within  a  few  min- 
utes of  the  injection  shows  that  the  patient  is  sensitive  to  horse-serum.  If  the 
possibility  of  an  anaphylactic  reaction  seems  probable  (asthmatics,  individuab 
who  have  recently  been  given  antitoxin,  presence  of  positive  skin  reaction),  it 
has  been  suggested  that  the  state  of  anti-anaphylaxis  (resistance  to  a  foreign 
protein)  be  developed  by  the  injection  of  0.5  c.c.  of  antitoxin  a  few  hours  before 
the  principal  injection  is  given. 

Prophylactic  Immuni nation. — ^For  establishing  immunity  in  subjects  ex- 
posed to  infection  antitoxin  may  be  given  in  doses  of  500  to  1000  units.  This 
will  afford  immunity  for  a  period  of  approximately  three  weeks.  In  order  to 
lengthen  the  relatively  short  time  that  passive  immunization  protects  as  pro- 
duced by  antitoxin,  Behring  proposed  active  immunization  with  diphtheria 
toxin  combined  with  antitoxin.  The  results  have  been  splendid.  For  ex- 
ample, in  a  series  of  100  non-immune  children  controlled  by  the  Schick  test. 
Park  and  Zingher  produced  an  immunity  which  lasted  as  long  as  the  cases 
were  studied — one  and  one-half  years.  Zingher  in  a  recent  report^  advises 
immunization  of  all  children  between  the  ages  of  eighteen  months  and  twelve 
years  who  are  not  immune  as  shown  by  the  Schick  test.  For  this  purpose  three 
doses  of  the  toxin-antitoxin  mixture  of  10  c.c,  each  one  given  every  seven 
days.  The  mixture  should  represent  about  85  per  cent.  L  -|-  to  each  unit  of 
antitoxin  and  should  be  slightly  toxic.  General  symptoms,  manifested  by 
malaise  and  rise  in  temperature,  are  present  in  about  one-fifth  of  the  cases. 
Zingher  and  Park  believe  that  is  is  advisable  to  immunize  all  young  children 
shortly  after  attaining  their  first  year,  as  the  toxin-antitoxin  mixture  "starts  a 
continual  cellular  production  of  antitoxin  which  would  have  otherwise  appeared 
much  later  in  life."  The  immunity  does  not  develop  for  a  few  weeks  after 
injection,  so  is  valueless  for  immunization  if  immediate  results  are  desiied,  as 
in  the  case  of  an  epidemic. 

1  Amer,  Jour.  Dis.  Child.,  1918,  xvi,  83. 
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Definition. — Septicemia  is  a  systemic  infection  due  to  a  microbic  invasion 
of  the  blood  and  tissues,  with  or  without  a  detectable  seat  of  infection.  Septic 
toxema  is  the  condition  with  its  constitutional  symptoms  arising  as  a  result  of 
the  presence  of  bacterial  toxins  in  the  circulation  from  some  focus  of  pyogenic 
infection.  "Sapremia"  is  a  tenn  formerly  frequently  employed  to  indicate  a 
poisoning  with  chemical  products  of  saphrophytic  origin.  Such  a  condition 
IB  no  longer  recognized  as  an  entity.  The  word  is  dropping  out  of  medical 
nomoiclature,  but  is  used  at  times  synonymously  with  "toxemia." 

Pathology* — ^After  death  the  body  putrefies  eariy.  The  macroscopic 
changes  in  the  viscera  are  often  wanting.  The  muscles  present  a  brownish 
color  tint.  The  pia  mater  is  generally  congested  and,  together  with  the  nerve- 
centers,  may  be  the  seat  of  ecchymoses.  The  blood  b  dark  ("tar-like") ;  its 
cotgulability  is  diminished  and,  microscopically,  it  shows  micrococci  and  bacilli. 
He  organisms,  however,  are  not  so  constantly  found  in  the  circulating  blood 
as  m  the  septicemia.of  mice  or  rabbits.  The  spleen  is  somewhat  softened  and 
its  lymphoid  elements  more  distinct.  Ecchymoses  are  found  in  the  serous 
membranes. 

hi  protracted  septicemia  more  marked  alterations  exist,  and  among  them 
may  be  briefly  enumerated  the  following:  endocarditis  (rarely  ulcerative); 
gastio-mtestinal  catarrh  (of  the  duodenum  and  rectum  in  particular)  with 
poDcdform  extravasations;  enlargement  of  the  lymphatics  and  spleen,  with 
aoftening  of  the  latter;  cloudy  swelling  of  the  liver  (rarely  the  so-called  emphy- 
Kma  of  the  organ  due  to  putrefaction) ;  edSma  and  catarrhal  inflammation  of 
the  uriniferous  tubules;  congestion,  sometimes  associated  with  edema  of  the 
hings;  and  inflammation  of  the  pleura,  pericardium,  and  peritoneum,  with 
wijinoses. 

Microscopically,  the  internal  organs  show  numerous  small  foci  of  inflamma- 
^,  some  of  which  may  be  the  seat  of  "coagulation-necrosis."    Bacteria  are 
found  in  abundance  in  various  situations,  such  as  the  exudations,  the  capillaries 
.    of  the  inflanmiatory  foci,  and  renal  glomeruli. 

Etiology. — Bacteriology. — ^The  causative  organisms  are  usually  from 
'  Wte  (rf  the  streptococcic  group — the  Streptococcus  hemolyticus,  S.  viridans, 
S.  mucosus — ^but  the  Staphylococcus  pyogenes  aureus,  S.  albus,  the  pneumo- 
^wcus,  the  gonococcus,  the  Micrococcus  intracellularis  meningitidis,  the 
^wiflus  pyocyaneus,  B.  aerogenes  capsulatus,  B.  proteus,  as  well  as  many 
<*4er  forms  and  varieties  of  bacteria,  may  be  responsible  for  the  clinical  pic- 
^1  distinguishable  as  to  etiology  only  by  the  blood-culture  and  isolation  of 
4e  specific  germ  from  the  blood. 

Modes  of  Infection  and  Causes  of  Introduction  of  the  Micro-organ- 
I8M8  INTO  the  System. — (1)  Wounds,  either  sugical  or  the  result  of  injury, 
^th  which  we  have  nothing  further  to  do  in  this  work;  gangrenous  areas, 
^d  abscesses,  coUections  of  extravasated  blood  or  of  exudates  in  serous 
^vities,  localized  septic  processes  (e,  g,  osteomyelitis,  pyelitis,  etc.),  and  similar 
^»nditions  either  form  foci  which  afford  splendid  culture-media  for  bacteria, 
%  secondarily  infected,  permit  the  germs  to  break  into  the  blood-stream,  or, 
P^^wmly  infected,  the  same  sequence  of  events  may  follow,  particularly  in 
*i»  individual  already  weakened  by  the  original  lesion. 

(2)  Through  the  uterus,  following  labor,  miscarriage,  or  abortion.  Gen- 
*^y  in  these  cases  there  are  accompanying  local  changes,  but  in  a  few  the 
Po^n  appears  to  pass  the  imguard^  portals  of  the  organ,  while  the  latter 
*«^its  nothing  abnormal. 
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(3)  The  cases  in  which  the  poison  gains  entrance  into  the  body  wittioat 
olmous  woonds  or  raw  surfaces  are  relatively  more  common.  When  the  skin 
is  quite  natural,  septic  infection  cannot  occur,  but  the  slightest  abrasion  or  cut, 
bed-sore,  etc.,  may  serve  as  a  gate  of  admission.  These  slight  lesions  ""may  be 
almost  completely  healed  by  the  time  the  severe  symptoms  of  the  disease  are 
developed"  (Striimpell). 

(4)  Mucous  membranes  pften  admit  the  virus,  being  less  protective  in 
nature  than  the  skin.  The  numerous  bacteria — ^benign  and  pathogenic — 
that  are  constantly  present  in  the  intestinal  canal  may  also  find  in  local  lesions 
(as  in  typhoid  fever,  dysentery,  etc.)  or  catarrhal  inflanmiation  even  points 
of  lodgment  and  cause  a  systemic  infection. 

(5)  Septic  manifestations  often  follow  attacks  of  tonaiUttis,  and  it  b 
probable  that  the  tonsils  are  frequently  points  of  entrance  for  the  organisnv. 

(6)  In  scarlet  fever,  diphtheria,  erysipelas,  measles,  and  small-pox  especially, 
and  to  a  less  degree  in  typhoid  fever,  pneumonia,  tuberculosis,  and  syphilis 
a  secondary  streptococcic  or  pyogenic  infection  often  takes  place,  obscuring 
at  times  the  primary  disorder  and  causing  an  extremely  serious  com- 
plication. 

(7)  Chronic  wasting  and  incurable  diseases  are  prone  to  terminate  in  pyo- 
genic infections,  the  so-called  terminal  infections.  Thus  Flexner  in  255  cases 
of  chronic  heart  and  kidney  disease  isolated,  at  autopsy,  organisms  in  213  of 
the  cases.  The  terminal  infections  result  in  a  rapid  exitus  in  individuals 
who  apparently  have  shown  but  little  change  in  their  chronic  process.  Such 
infections  seem  to  come  on  causelessly  in  many  cases  or  upon  the  slightest 
provocation. 

Clinical  History. — (1)  SyiIWoms  of  Septic  Toxemia. — ^The  more 
marked  constitutional  symptoms  of  the  toxemia  of  localized  infections  indude 
chilliness  or  chills  at  the  onset,  a  moderate  febrile  reaction,  malaise,  a  leuko- 
cytosis, indefinite  gastro-intestinal  complaints,  and  prostration.  These  symp- 
toms are  usually  absent,  however,  and  the  patient  suffers  only  from  a  slight 
malaise  and  indisposition. 

(2)  Si'MPTOMs  OF  Septicemia. — ^There  is  an  incubation  period  which 
is  of  variable  duration,  though  usually  averaging  several  days.  The  onset 
is  gradual,  although  often  marked  by  a  chill.  Accession  of  fever  following  sur- 
gical procedures,  with  headache,  anorexia,  prostration,  sometimes  vomiting 
and  diarrhea,  and  especially  dulness  occasionally  amounting  to  mild  stupor, 
announce  the  affection;  these  s>Tnptoms  should  also  excite  suspicion  in  the 
absence  of  obvious  causal  factors.  They  become  intensified,  and  now  the 
attack  may  clasely  simulate  certain  other  infectious  diseases  (typhoid  fever, 
acute  miliar^'  tul)erculosis,  ulcerative  endocarditis,  etc.),  the  clinical  picture 
as  outlined  presenting  nothing  characteristic.  There  are,  however,  more  or 
less  distinctive  features  which  will  be  considered  seriatim. 

(a)  The  Fever. — ^This  is  usually  of  the  continued  type,  and  tends  to  increase 
in  degree,  fatal  cases  often  terminating  in  hyperp^Texia.  At  the  beginning 
the  temperature  may  rise  quite  rapidly,  and  in  some  cases  it  may  even  be 
subnormal.  Deep  morning  remissions  may  be  obser\'ed  and  the  initial  diill 
may  be  repjeated. 

(6)  The  Circulatory  System. — ^The  pulse  is  frequent,  and  near  the  end  be- 
comes verk'  weak.  In  subacute  cases  characteristic  lesions  (endocarditis  in 
particular)  may  develop,  but  are  difficult  of  recognition,  since  they  do  not, 
as  a  rule,  give  rise  to  audible  nmrmurs  or  other  physical  signs.  In  other 
instances  soft  murmurs  may  be  heard,  hut  it  is  indeed  hard  to  discrimiiiate 
these  from  functional  sounds.  A  hN-perleukocytosis  is  observed  in  those  cases 
in  which  there  is  good  resistance;  the  extent  of  the  leukocytosis  mud  the  poly- 
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mondKmudear  increase  serves  as  a  prognostic  index;  in  general,  the  higher  the 
leukocytosis,  with  a  moderate  increase  of  polynuclears,  the  better  is  the 
prognosis.  Anemia  is  always  present,  but  becomes  particularly  marked  in 
cues  of  septicemia  caused  by  the  hemolytic  organisms.  At  some  time  or  an- 
other during  the  course  of  the  infection  the  offending  organism  can  be  demon- 
strated by  blood-culture. 

(c)  Gastro-intestinal  System? — ^The  spleen  may  become  perceptibly 
enlarged  and  gastro-enteritis  is  usually  present  either  in  an  acute  form  with 
vomiting  and  frequent  serous  discharges  or,  more  often,  merely  with  diarrhea 
of  moderate  intensity  (septic  diarrhea). 

(d)  Cotaneoiis  Symptoms. — ^Punctiform  hemorrhages  into  the  skin  are  of 
prime  importance  in  the  diagnosis.  Occasionally  more  extensive  ecchymoses 
appear,  scarlatinal  eruptions  also  showing  themselves,  but  these  are  less 
characteristic  Among  rare  appearances,  herpes,  roseola,  edematous  inflam- 
mations, and  faint  jaimdice  may  be  observed. 

(e)  Renal  Symirtoms. — ^The  lesions  constitute  the  so-called  "septic  neph- 
ritis," the  urine  often  containing  a  fair  amount  of  albumin,  epithelium,  tube- 
casts,  and  red  and  white  corpuscles. 

Diagnosis* — ^Here  the  existence  of  an  incubation  period,  the  continued 
fever,  mental  apathy,  faint  jaundice,  splenic  enlargement,  and  the  characteris- 
tics of  septic  nephritis  all  combine  to  form  a  well-defined  group  of  phenomena. 
A  careful  blood  examination  should  be  made  for  micrococci,  etc.,  and  cultures 
should  be  undertaken  in  spontaneous  septicemia  and  associated  forms  (e.  g. 
septicopyemia).  The  surgeon  should  look  to  the  condition  of  the  wound  if  one 
is  present,  and  if  no  visible  focus  of  infection,  as  a  wound,  is  discoverable  the 
physician  should  make  a  most  thorough  examination  in  order  to  discover  if 
some  unsuspected  lesion  is  responsible  for  the  symptoms. 

Course  and  Prognosis. — ^The  course  may  be  brief,  virulent  attacks 
sometimes  terminating  fatally  within  forty-eight  hours,  or  in  other  cases  the 
tennination  may  be  postponed  for  days  or  weeks.  The  mildest  types  may 
'iPely  terminate  favorably,  but  the  effects  are  not  dependent  upon  the  dose 
^  organism  to  any  great  extent,  but  rather  upon  the  virulence  of  the  organism, 
opon  the  promptness  with  which  the  primary  focus  of  infection  may  be  cleaned 
out  so  as  to  prevent  reinfection,  and  upon  the  individual  resistance  of  the 
Patient 

Treatment. — Of  first  importance  is  the  removal  of  the  cause,  and  small 
^unds  should  be  excised  and  parts  freely  cauterized.  In  the  present  war 
"fge  suppurative  wounds  have  been  most  successfully  treated  by  the  antiseptic 
ofDakin.  The  physician  must  support  the  patient's  strength  by  a  suitable 
oietary  and  by  the  judicious  use  of  cardiac  stimulants;  the  former  should  con- 
^  mainly  of  liquids  (milk,  egg-white,  meat-juice),  and  the  latter  of  alcoholics, 
^^^gether  with  strychnin  and  ammonia.  Of  medicines,  internal  antiseptics 
(mercuric  chlorid,  creasote,  etc.)  deserve  a  trial.  The  fever  calls  for  hydro- 
"*wapy.  Quinin  in  large  doses  (gr.  x — 0.65)  every  four  hours  should  be  given  if 
^dl  tolerated  by  the  patient.  To  meet  the  renal  conditions  the  free  use  of 
^ter,  together  with  the  least  irritating  of  the  diuretics,  is  to  be  advised.  A 
powerful  agency  in  eliminating  the  micro-organisms  and  their  toxic  products 
•found  in  normal  salt  solution,  which  may  be  administered  by  hypodermoclysis 
('washing  the  blood")-  Not  less  than  from  one  to  several  pints  of  this  fluid 
•**  to  be  used  daily.  If  the  blood-pressure  is  persistently  low,  adrenalin  is 
^™»Me  when  slowly  administered  intravenously  in  the  proportion  of  5 
^^1^  of  the  1  :  1000  solution  to  1  pint  of  warm  saline  solution  (Sajous). 
fftteiodysis,  using  a  3  to  5  per  cent,  dextrose  solution  in  tap-water,  is  of  value 
?.8ttI5)lying  the  patient  with  additional  water  and  nutrition.  The  intravenous 
•Jijectjon  of  an  isotonic  solution  of  sugar  is  recommended. 
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Specific  Therapy. — ^Unfortunately,  no  specific  type  of  therapy  has  proved 
its  value  in  the  treatment  of  this  conditon.  The  subcutaneous  injection  of 
nucleins,  for  the  purpose  of  increasing  the  number  of  circulating  leukocytes, 
has  been  tried  without  very  definite  results.  Vaccines  are  contraindicated 
in  severe  types  of  septicemia,  but  may  be  of  value  in  the  treatment  of  long- 
continued  light  cases  of  septicemia  infected  with  an  organism  of  (ow  virulency. 
Antisera  are  of  value  only  when  given  in  large  doses  early  in  the  course  of  the 
disease.  Owing  to  the  large  number  of  various  types  and  strains  of  bacteria 
that  may  be  responsible  for  the  infection  it  is  impossible  to  prepare  a  specific 
serum  from  the  responsible  organism,  as  a  rule,  in  time  to  be  of  value.  In 
some  cases  in  which  streptococci  have  been  isolated  by  blood-culture  or  in 
which  it  seems  likely  that  a  streptococcic  infection  is  present — e.  g.,  puerperal 
septicemia — 60  to  100  c.c.  of  a  stock  polyvalent  streptococcic  serum  may  be 
given  intravenously  daily  until  some  favorable  or  unfavorable  effect  is  shown. 


PYEMIA-SEPTICOPYEMIA 

Definition. — A  septicemia  invariably  associated  with  secondary  abscesses, 
and  due  to  an  absorption  of  pyogenic  organisms. 

Pathology. — ^Tlie  cadaver  does  not  undergo  putrefaction  as  early  as  in 
septicemia.  Briefly  considered,  the  pathologic  lesions  that  fall  within  the 
physician's  province  arrange  themselves  under  the  following  heads: 

(1)  Thrombosis  and  Embolism. — At  first  the  veins  leading  to  and  from  the 
seat  of  the  local  changes  from  which  pyemia  arises  contain  thrombi  which 
may  soften  into  a  puriform  material.  Thrombi  are  also  found  in  the  lungs 
(a  circulating  embolus  first  finding  lodgment  in  the  pulmonary  artery  or  its 
branches),  liver,  kidneys,  spleen,  and  the  cortical  substance  of  the  brain. 
Fre^h  emboli  may  be  formed  in  the  circulating  blood.  Suppurative  phlebitis 
is  almost  constantly  present. 

(2)  Abscess. — These  so-called  metastatic  abscesses  are  set  up  by  septic 
emboli  or  result  from  the  thrombi  (chiefly  pulmonary-  and  portal),  and  are 
found  in  the  lungs,  liver,  spleen,  and  kidneys.  They  are  not  large,  but  may 
coalesce  and  form  cavities  of  the  size  of  an  apple.  An  original  focus  of  sup- 
puration may  be  the  bronchial  glands.  The  kidneys  are  the  chief  organs  of 
elimination  in  this  disease,  and  hence  it  happens  that  numerous  clumps  of 
micrococci  (infarctions)  producing  miliary*  abscesses  are  frequently  seen  in 
the  regions  of  the  malpighian  bodies.  There  are  many  other,  though  rarer, 
seats  of  abscesses,  as  the  muscles,  submucous  and  subcutaneous  tissues,  bones, 
the  parotid  gland,  ovaries,  and  testicles. 

(3)  Lesions  cl  the  Skin  and  of  Mucous  and  Serous  Membranes. — At 
the  postmortem  examination  hemorrhagic  extravasations  and  pustules  are 
often  visible  in  the  skin.  The  mucous  membrane  of  the  alimentary'  tract  is 
rarely  affected,  differing  in  this  point  from  septicemia,  though  occasionally 
ulcers  may  be  noted,  and  mast  commonly  in  the  stomach  near  the  pyloric 
orifice  (in  puerperal  castes')  and  in  the  large  Iwwel.  Probably  they  are  always 
secondary  to  the  subnuici>us  miliary  absct^sses.  The  serous  membranes  (pleura, 
pericardium,  meninges  of  the  brain,  synovial  membranes)  may  be  the  seat 
of  purulent  inflammation  and  of  hemorrhagic  extravasations. 

(4)  Cardiac  Lesions. — UlctTative  endcx^aniitis  forms  the  chief  morbid 
lesion  {ride  Ulcerative  EndiKaniitis).  Myocardial  foci  of  suppuration  may  be 
present. 
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Etiology. — ^Bacteriology. — The  organisms  responsible  for  this  conditon 
M«  those  that  have  ahready  been  enumerated  under  the  corresponding  section 
upon  septicemia. 

Piths  of  Infection  of  the  Body. — A  septicemia  always  precedes  the  second- 
ary pyemic  condition,  except  those  extremely  rare  cases  where  the  bacteria 
break  into  the  lymphatic  system  (e,  g.,  the  thoracic  duct).  As  a  result  of  this 
the  bacteria  may  reach  the  veins  and  produce  a  thrombophlebitis.  Less 
frequendy  they  reach  the  arteries  and  produce  thrombo-arteritis.  From  the 
fonner  condition  emboli  may  be  disseminated  throughout  the  system,  while 
from  the  latter  the  emboli  are  arrested  in  the  neighboring  capillaries  to  which 
the  tributaries  of  the  vessel  lead. 

In  pyemia,  in  which  there  is  no  wound  to  act  as  an  infection  atrium,  we  must 
presuppose  the  existence  of  a  trivial  lesion.  I  am  certain  that  ulcerative 
eodocajditis  is  always  secondary  to  foci  of  inflammation  elsewhere.  The 
appendix  is  often  the  primary  or  original  focus  in  this  category  of  cases,  micro- 
coed  localizing  themselves  here  in  consequence  of  a  preceding  disturbance  of 
the  circulation  or  catarrhal  inflanmiation.  I  recollect  one  case  in  which  no 
original  abscess  was  foimd  at  the  postmortem. 

Clinical  History. — Incubation. — ^The  disease  sets  in  within  the  first 
week  after  the  reception  of  the  wound  or  operation.  The  wound  looks  un- 
healthy, and  phlebitis  of  the  efferent  veins  is  noted. 

A  most  conspicuous  symptom,  and  usually  the  first,  is  the  chiU;  it  may, 
kowcver,  be  preceded  for  a  variable  time  by  fever  of  a  continued  or  inter- 
Daittent  type.  The  fever  of  pyemia  is  of  the  suppurative  type.  Profound 
pnttraUon  develops  early;  the  skin  presents  an  icteroid  appearance,  and  gastro- 
intestinal symptoms  may  appear,  but  are  not  prominent.  The  signs  of  abscess 
of  the  lung,  liver,  and  other  organs  may  develop  in  some  cases,  while  in  others 
the  whole  clinical  picture  is  colored  by  the  ill-defined  characters  of  ulcerative 
endocarditis. 

(o)  The  Chill. — ^This  may  be  mild,  though  oftener  it  is  quite  severe.  It  is 
'^peated  throughout  the  course  of  the  disease  at  somewhat  irregular  intervals, 
*nd  rarely  it  may  recur  several  times  on  the  same  day.  Chills  are  most  apt 
^  occur  during  the  daytime. 

(h)  The  Fever. — ^A  rapid  rise  of  temperature  accompanies  the  chill.  The 
f€>'er-curve  is  of  the  irregularly  intermittent  or  profoundly  remittent  type, 
with  an  intervening  period  showing  slight  or  marked  variations,  and  as  decided 
^viations  may  occur  within  a  short  space  of  time,  a  two-hour  record  should 
^kept  The  temperatiu^  rarely  falls  to  the  normal  level;  it  may  do  so,  how- 
CTer,  and  remain  there  for  one  or  two  days.  To  explain  the  peculiarities  of 
^  curve  in  this  disease  we  need  only  recall  the  great  variety  of  pathologic 
Processes  before  noted.    With  the  sharp  fall  of  temperature  sweating  occurs 

^  leaves  the  patient  more  or  less  exhausted,  though  oidy  temporarily  so  as  a 

rule. 

(<^)  Respiratory  System. — Symptoms  referable  to  the  organs  of  respiration 
appear  early.  The  pulmonary  abscesses  are  usually  latent,  but  may  give  rise 
Myspnea,  cough,  and  occasionally  a  purulent  expectoration.  Pain  is  present 
n  they  are  superficially  located,  and  under  such  circumstances  the  physical 
^  of  cavity  or  of  pleural  effusion  may  be  noted.  The  signs  of  pneumonia 
•t  one  or  both  bases  may  also  develop,  the  expectoration  now  becoming  rusty. 

(<()  Splenie  and  Heiiatic  Symptoms. — ^The  foci  of  suppuration  in  the  liver 
*P&  difficult  of  recognition  unless  they  become  large  as  the  result  of  coalescence 
^  we  superficially  located  (see  article  Hepatic  Abscess).  Splenic  infarction 
may  also  be  safely  diagnosed  if  there  are  pain  and  great  tenderness  (due  to 
realized  peritonitis)  in  the  left  hypochondrium,  with  progressive  enlargement 
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of  the  organ.  In  one  case  I  detected  distinctly  crepitant  sounds  over  the  site 
of  the  spleen  during  life. 

(e)  Cardiovascidar  Symptoms. — ^The  pvlse  at  first  is  accelerated,  but 
moderately  full  and  regular;  later  it  becomes  feeble,  rapid  (running),  or  even 
uncountable.  Frequently  cases  in  which  ulcerative  endocarditis  develops  are 
apparently  of  spontaneous  origin.  (Vide  Endocarditis  in  the  section  on  Dis- 
eases of  the  Heart.)  Among  the  blood  appearances  during  life  are  leukocytosis 
and  a  rather  marked  reduction  in  the  red  corpuscles,  with  moderate  poikilo- 
cytosis.  lodophilia  is  a  frequent  finding.  Nucleated  erythrocytes  may  be 
present.     The  blood-plaques  are  increased.     Purulent  pericarditis  may  occur. 

(/)  Cutaneous  Symptoms. — The  most  prominent  is  a  mild  yet  decided 
grade  of  jaundice,  hemolytic  in  nature.  Sweating  has  already  been  alluded 
to  as  a  symptom,  both  during  and  after  the  febrile  paroxysms.  The  skin 
finally  shrinks  from  emaciation.  Skin  eruptions  are  conunon,  particularly 
erythema,  purpura,  pustules,  pallor,  and  the  general  surface  is  often  decidedly 
hyperesthetic. 

(g)  Gemto-nrmaiy  Symptoms. — ^The  urine  is  concentrated  and  urates 
are  copiously  deposited.  There  is  albuminuria,  which  may  be  due  to  the  patho- 
logic changes  or  may  be  ascribable  to  the  fever.  The  microscope  discloses 
the  presence  of  tube-casts,  micrococci,  pus,  and  (more  rarely)  blood-corpuscles. 
Ophiils*  describes  three  types  of  glomerulonephritis  occurring  in  general  sepsis 
due  to  streptococci,  and  more  rarely  other  bacteria,  namely,  the  acute,  the  sub- 
acute, and  the  chronic  form. 

(h)  Nervous  Symptoms. — ^The  mind  generally  remains  unclouded  until 
an  advanced  stage  is  reached;  then  delirium  sets  in  and  is  followed  by  a  ter- 
minal coma.  Metastatic  purulent  meningitis,  with  its  usual  symptoms  (hemi- 
plegia, strabismus,  ptosis,  deafness,  etc.),  may  appear. 

(t)  Symptoms  may  be  presented  by  the  joints  and  bones.  Metastatic 
arthritis,  usually  suppurative,  is  a  not  imusual  concomitant,  and  in  some  cases 
it  is  combined  with  similar  involvement  of  the  long  bones.  An  acute  osteo- 
myelitis may  be  the  only  ascertainable  source  of  the  pyemia. 

Differential  Diagnosis. — ^The  disease  is  often  confounded  with  malarial 
intermittent  fever  (vide  p.  344),  acute  miliary  tuberculosis,  maligrumt  endo" 
carditis,  and,  more  rarely,  typhoid  feter.  Malignant  endocarditis,  the  second- 
ary condition,  is,  however,  pyemic  in  nature.  Typhoid  fever  is  distinguishable 
by  the  Widal  reaction,  characteristic  eruption,  and  course. 

Prognosis. — Pyemia  may  kill  after  an  illness  lasting  but  a  few  days. 
On  the  other  hand,  it  may  become  more  or  less  protracted,  so  that  a  chronic 
form  has  been  distinguished.  In  this  variety  the  s^^mptoms  are  milder  in  char- 
acter, and  recovery  may  rarely  ensue. 

Treatment. — So  far  as  the  phj-sician's  pro\ince  extends,  the  treatment  is 
identical  with  that  of  septicemia.  For  the  sweating  the  best  agents  are  aro- 
matic sulphuric  acid  and  atropin;  the  latter  may  be  given  with  agaricin  (atropin, 
gr.  p|^ — 0.0005;  agaricin,  gr.  \  to  \ — 0.008-0.016)  at  bedtime. 


FOCAL  SEPSIS 


The  subject  of  the  relation  of  septic  foci  to  secondary  systemic  infection  is 
one  that  is  engaging  the  attention  of  the  profession  to  an  unusual  d^;ree  at 
the  present  day.  Among  the  noteworthy  earl>'  contributions  to  tke  subject 
were  those  of  Miller,  Hartisell,  Rosenow,  and  Billings,  and  his  associates.  The 
seats  of  these  foci  are  various,  although  in  the  majority  of  cases  they  aie  found 
in  the  mouth  (f.  ^.,  teeth  roots),  the  tonsils,  and  sinuses.    The  fonns  of  oral 

^  Jcfwr.  Amer.  Med.  Assoc,  October  IS,  1917,  p.  1223. 


FOCAL  SEPSIS  .171 

sepsb  principally  concerned  in  the  origin  of  disease  in  the  digestive  apparatus 
areas  follows:  (1)  alveolar  infections  secondary  to  disease  of  the  dental  pulp 
and  (2)  gingivitis,  pyorrhea  alveolaris,  and  infections  about  impacted  teeth  and 
imeTupted  teeth  (Barker). 

Tie  principal  organisms  met  with  are  the  Streptococcus  rheumaticus, 
S.Iiemoiysans,  S.  mucosus,  S.  viridans.  Entamoeba  buccalis  (Smith  and  Barret)/ 
and  others. 

The  list  of  complaints  caused  by  the  absorption  of  toxins  from  these  local 
fod  is  one  of  great  length  and  includes  endocarditis,  myocarditis,  pericarditis, 
arthritis,  arthritis  deformans,  gastritis  and  gastro-enteritis,  ''a  toxic  hepatop- 
athy"  (Barker),  appendicitis,  cholecystitis,  neuritis,  nephritis,  and  furunculosis. 

Diagnosis. — Before  attributing  any  of  the  above-named  conditions  to  a 
dmniic  septic  focus,  clear  and  convincing  scientific  evidence  of  their  existence 
must  be  present,  and  the  physician  must  also,  by  a  process  of  exclusion,  elim- 
inate all  other  causes  of  systemic  infection.  The  study  of  a  suspected  case 
often  requires  the  services  of  a  competent  nose  and  throat  specialist,  and  of 
an  expert  roentgenologist  should  die  indications  point  to  either  sinusitis 
or  involvement  of  teeth.  Bosenow  ^  holds  that  pulpless  teeth  and  blind  ab- 
^icesses  are  to  be  regarded  as  the  most  dangerous  forms  of  dental  sepsis. 
Chronic  septic  foci  are  often  exceedingly  difficult  to  discover. 

It  is  to  be  recollected  that  in  many  systemic  infections,  of  which  chronic 
nifectious  foci  may  be  the  apparent  cause  in  the  particular  case — e.  g,,  chronic 
nephritis,  arterial  fibrosis,  myocardial  degeneration,  and  arthritis — other  fac- 
tors, as  heredity,  occupation,  intemperance  in  eating  and  drinking,  syphilis  and 
Sont,  and  the  like,  map  play  an  important  etiologic  r61e.  A  chronic  infectious 
focus  may  at  times  remain  latent  for  a  long  period,  hence  may  have  no  etio- 
logic sigmficance. 

,  It  b  also  of  diagnostic  advantage  to  associate  the  grouping  of  septic  features 
^  the  particular  case  with  chronic  septic  foci  in  certain  organs.  For  example, 
the  primary  infectious  focus  in  chronic  arthritis  deformans,  acute  rheumatic 
fevCT,  chorea,  endocarditis,  peptic  ulcer,  appendicitis,  myositis,  myocarditis, 
and  ^omerulonephritis  may  be  located  in  the  head  in  the  guise  of  tooth- 
^t  disease  (periapical  abscesses),  sinusitis,  and  acute  or  chronic  tonsillitis. 
Baude*  insists  that  with  enlarged  cervical  glands  the  primary  lesion  should  be 
*^t  m  the  teeth  before  incriminating  the  tubercle  bacillus. 

In  cases  of  suspected  gonorrheal  arthritis  an  examination  of  the  genito- 
™4ty  tract  should  reveal  the  focal  point.  Acute  tuberculosis  points  to 
^nic  foci  in  the  lungs  or  thoracic  lymph-glands.  The  clue  given  by  the 
*J*«icter  of  the  disease,  however,  may  fail  to  reveal  the  focus  on  painstaking 
Plough  investigation  in  the  supposed  location.  "The  failure  to  find  a  focus 
^  the  expected  situation  should  indicate  an  extension  of  the  field  of  examina- 
^  until  it  shall  have  been  found"  (Billings). 

An  assured  diagnosis  especially  demands  the  discovery  of  one  or  other  of 
^^  varieties  of  the  streptococci  mentioned  above  by  microscopic  and  cultural 
J^ethods. 

In  cases  in  which  the  physician  suspects  mouth  sepsis  a  dentist  specially 
^ed  in  the  diagnosis  of  this  condition  should  be  consulted  before  a  judg- 
^^t  is  formed.  Such  cases  also  demand  that  a  roentgenogram  be  furnished 
^  &  diagnostic  aid,  but  treatment  based  on  such  studies  alone  is  unwise. 
^^  Barker,  "Any  person  who  has  devitalized  teeth  in  his  mouth  does  well 
to  have  them  roentgenographed  at  intervals  in  order  that  a  developing  pro- 
"feative  peridontitis  shall  not  be  overlooked." 

Treatment. — ^An  accurate  diagnosis  of  chronic  septic  foci  based  on  the 

^  Jour.  Amor.  Med,  Assoc.,  1914,  Ixiii,  1746. 

*  £.  C.  Roeenow,  Jour.  Dental  Research,  I,  205,  September,  1919. 

*  Paris  mhd.,  March  9,  1918,  p.  199. 
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broad  and  secure  ground  of  general  pathology  will  alone  save  the  profession 
from  the  invasion  of  recklessness  in  the  removal  of  teeth,  tonsils,  and  other 
organs.  In  all  cases  of  secondary  systemic  infection  our  present-day  view  of 
treatment  demands  the  removal  of  the  focus  or  foci  on  which  they  depend. 
A  cure  or  permanent  improvement  is  not  possible  by  pursuing  any  other  course, 
but  it  is  to  be  recollected  that  in  a  certain  percentage  of  instances  there  are 
multiple  scattered  foci,  and  in  such,  unless  they  be  found  and  removed,  failure 
to  relieve  the  systemic  infection  is  to  be  expected.  The  subsequent  treatment 
is,  for  the  most  part,  hygienic,  including  an  easily  digestible,  generous  diet. 
Autogenous  vaccines  have  also  been  used  with  excellent  results  after  the  re- 
movd  of  the  causative  local  foci. 


ACUTE  ARTICULAR  RHEUMATISM 

(Rheumatic  Fever) 

Definition. — An  acute  febrile  disease  probably  due  to  the  Micrococcus 
rheumaticus.  It  is  a  general  infection,  the  commonest  seat  of  the  principal 
lesion  being  the  joints,  "but  also  involving  the  heart,  both  endocardium, 
pericardium  and  muscle,  occasionally  the  meninges  and  other  structiunes" 
(Webster). 

Pathology. — ^The  disease  does  not  show  peculiar  lesions,  and,  although 
the  joints  are  the  chief  seats  of  invasion,  still  in  many  instances  and  even  in 
aggravated  cases  the  changes  presented  are  slight  or  altogether  wanting. 
Usually  the  synovial  membranes  of  the  affected  joints  are  injected  and  swollen, 
and  their  surfaces  may  be  more  or  less  coated  with  fibrin.  The  effusion,  which 
in  a  majority  of  instances  has  been  found  sterile,  is  mainly  serous,  but  contains 
fibrin  and  often  leukocytes,  and  occupies  the  joints.  A  similar  exudate  in- 
filtrates the  periarticular  tissues.  The  tendinous  sheaths  may  also  be  inflamed; 
the  cartilages  in  protracted  cases  may  become  eroded,  and  rarely  a  purulent 
exudate  may  be  seen. 

Fatal  cases,  except  when  death  is  due  to  hyperpyrexia,  usually  show  the 
changes  peculiar  to  endocarditis,  pericarditis,  or  myocarditis,  and  less  fre- 
quently those  of  pneumonia,  meningitis,  or  pleuritis.  The  fibrin  factors  of 
the  blood  are  augmented. 

Etiology. — Bacteriology. — Numerous  investigators  have  attempted  to 
isolate  the  causative  organism,  so  that  many  t\7)es  of  bacteria  have  been  de- 
scribed in  the  past  as  the  sjjecific  agent.  The  results  have,  however,  not  been 
conclusive  and  are  unconfirmed.  From  more  recent  work  it  would  seem  that 
the  organism  described  by  Poynton  and  Paine,  the  Micrococcus  rheumaticus, 
may  be  considered  as  the  etiological  cause.  It  has  by  no  means  been  proved 
that  this  is  the  true  organism,  but  weight  of  e\idence  seems  to  indicate  that  it 
is.  Meyer,  Walker  and  Beaton,  and  others  have  confirmed  the  work  of  Poynton 
and  Paine.  Rosenow  claims  that  the  organism  is  merely  a  streptococcus  so 
transmutated  that  it  has  a  special  affinity  for  the  joints  and  heart. 

Predisposing  Causes. — (1)  An  inf retire  lesion  that  has  preceded  the  ap- 
pearance of  the  articular  manifestations  may  often  be  found,  and  this  may  be 
conceived  to  form  a  portal  of  entry  for  micro-organisms  (Sacaze).  The 
frequency  with  which  an  attack  of  tonsillitis  precedes  the  development  of 
acute  articular  rheumatism  indicates  a  very  direct  pathological  relation  between 
the  two  diseases  (C'headle.  Wade,  Gerhardt,  Packard).  Preceding  or  ac- 
companying the  attack  an  infectious  sore  throat  was  noticed  in  53  of  288  cases. 
Brodzki^  noted  10  per  cent,  of  cases  following  010  instances  of  tonsillitis. 
(2)  Seasons, — The  months  of  February,  March,  and  April  furnish  the  largest 

1  BeH.  Klin,  Wchnschr..  April  17.  1916. 
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percentage  of  cases,  though  the  disease  is  also  quite  prevalent  in  the  remain- 
ing cold  months;  on  the  other  hand,  the  disease  may  sometimes  prevail  in 
summer.  (3)  "Catching  cold"  was  formerly  classed  among  exciting  causes, 
but  abrupt  changes  of  temperature  merely  predispose  to  the  disease.  (4) 
Climate, — ^Rheumatism  is  most  prevalent  in  temperate  latitudes.  It  is  es- 
sentially an  urban  disease  (Poynton).  (5)  Occupation  is  of  importance,  espe- 
dally  if  it  entail  oft-repeated  or  prolonged  exposure  to  the  influence  of  wet 
and  cold  or  to  severe  changes  of  temperature.  Hence  those  who  follow  certain 
vocatioDS  are  attacked  with  great  frequency — e,  g,,  coachman,  laborers,  sailors, 
and  servant-girls.  (6)  Age. — ^Primary  attacks  are  most  common  from  fifteen 
to  thirty-five  years  of  age.  Out  of  655  cases,  80  per  cent,  occurred  between 
the  twentieth  and  fortieth  years  (Whipham).  Cases  are  also  rather  numerous 
between  ten  and  fifteen  years,  and  I  have  met  with  4  under  the  former  age. 
Sucklings  rarely  suffer.  (7)  Sex. — Acute  articular  rheumatism  is  somewhat 
more  conmion  in  men  than  in  women,  possibly  owing  to  the  f^ct  that  the  former 
sex  more  often  follows  predisposing  occupations.  (8)  Hereditary  influence 
plays  a  causative  r61e  (in  26  of  100  consecutive  cases — ^Poynton,  Agassiz, 
and  Taylor).  (9)  Conditions  of  ill  health,  particularly  digestive  and  hepatic 
dbturbances,  seem  to  exert  a  slight  effect.  (10)  Chronic  endocarditis  renders 
its  \ictinis  very  prone  to  attacks  of  acute  articular  rheumatism,  and  some 
contend  that  the  two  diseases  are  etiologically  one  and  the  same.  (11)  Choreic 
ckiUren  often  develop  rheumatism.  Batton  analyzed  115  cases;  he  found 
that  within  three  years  11.3  per  cent,  of  the  children  developed  the  disease, 
and  after  five  years  this  total  was  increased  to  20  per  cent.  (12)  Endemic  and 
Epidemic  Influence. — In  certain  localities  the  disease  is  endemic,  and  epidemic 
incidence  has  been  noted  by  McClymont,  Newsholme,  and  others.  House 
epidemics  have  also  been  observed. 

An  attack  of  acute  articular  rheumatism  is  not  protective  in  character,  but 
mcreases  susceptibility.  Of  288  cases,  45  per  cent,  of  the  patients  had  had  one 
or  more  previous  attacks  (Thiis).  In  this  respect  the  disease  resembles  certain 
other  infections  (pneumonia,  erysipelas). 

Clinical  History. — Of  the  incubation  period  nothing  is  known,  though 
prodromata,  both  local  and  general,  may  be  observed.  There  may  be  malaise, 
slight  fever,  angina,  laryngitis,  etc.,  lasting  from  a  few  hours  to  a  day  or  two. 
The  invasion  is  usually  abrupt,  with  fever  and  synovitis,  affecting  one  or 
(oftener)  several  joints,  and  a  chill  or  a  series  of  chilly  sensations  may  accom- 
pany or  precede  the  rise  of  temperature.  The  involved  joints  are  tender, 
often  red  and  swollen,  and  exhibit  the  local  signs  of  a  rapidly  developed  in- 
flammation. Pain  is  a  most  prominent  symptom.  The  medium-sized  or 
larger  jo/n/*  (knee,  ankle,  and  wrist)  are  first  involved,  and  especially  those  of 
the  inferior  extremities;  next  the  shoulder-,  elbow-,  and  hip-joints;  and  lastly 
the  fingers,  toes,  and  intervertebral  articulations.  One  of  the  chief  peculiarities 
of  the  disease  is  the  fact  that  the  joints  affected  are  not  all  the  seat  of  anatomic 
changes  simultaneously,  but  that  the  process  migrates  from  one  joint  to  another 
from  day  to  day,  and  often  crosses  from  one  side  of  the  body  to  the  other, 
^wnetimes  this  occurs  at  longer  intervals.  Hence  the  number  of  joints  in- 
volved at  one  and  the  same  time  may  be  either  few  or  many. 

In  cases  of  average  severity  the  general  features  are  subordinate  to  the  local 
sjTnptoms.  The  fever  is  usually  moderate,  the  tempiTature  not  exceeding 
103°  F.  (39.4°  C),  and  the  tempiTature-curve  is  of  the  irregularly  remittent 
^.^"pe,  corresponding  in  severity  with  the  joint  symptoms.  Defervescence 
is  by  lysis.  The  skin  is  bathed  in  a  copious  perspiration  which  is  not  de- 
pendent upon  a  previous  fall  of  temperature.  Nervous  symptoms  are  rarely 
obsen^ed. 

The  general  course  of  the  disease  exhibits  wide  variations,  both  as  to  duration 
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and  intensity  of  symptoms,  especially  in  children.  It  may  not  outlast  several 
days,  appearing  with  mild  symptoms;  on  the  other  hand,  cases  sometimes 
persist  for  six  to  eight  weel^.  The  latter  instances  are  apt  to  show  brief 
non-febrile  periods,  alternated  with  marked  paroxysms,  and  similar  cycles 
may  be  repeated.  When  the  symptoms  are  distinct  from  the  start  the  course 
may  be  briefer  than  when  the  features  are  of  mild  character.  As  will  be  seen 
hereafter,  the  disease  frequently  manifests  complications,  especially  cardiac. 

Leading  Symptoms  and  Complications  in  Detail. — (1)  Joints  and  Snr- 
roonding  Structures. — As  I  have  stated,  pain  is  much  complained  of,  and 
is  greatly  augmented  by  motion  and  by  pressure  of  any  sort.  It  may  be  out 
of  all  proportion  to  the  degree  of  the  anatomic  changes.  The  joints  affected 
are  generally  swollen  (most  markedly  in  the  knees),  and  the  swelling  is  due 
partly  to  effusion  into  the  joint  and  partly  to  inflammatory  edema  of  the 
periarticular  structures.  The  sheaths  of  the  tendons,  the  bursae,  and  often 
the  adjacent  muscles  and  fasciae  exhibit  inflammatory  changes;  hence  it  is 
usual  to  see  an  extension  of  the  swelling  for  a  variable  distance  from  the 
joint,  the  backs  of  the  hands  often  showing  this  to  a  marked  extent.  The 
skin  may  present  a  pink  or  rose-colored  blush  over  circumscribed  areas  or  taking 
the  form  of  streaks. 

In  even  mild  cases  there  are  usually  two,  three,  or  more  joints  involved^ 
though  it  often  happens  that  one  bears  the  brunt  of  the  disease,  little  complaint 
being  made  of  others  less  severely  implicated.  Hence  it  should  be  a  golden 
rule  to  examine  carefully  all  the  joints  at  each  visit.  Involvement  of  a  single 
articulation  {monarticular  rheumatism)  does  sometimes  occur,  but  the  diagnosis 
of  these  cases  offers  great  difficulties.  On  the  other  hand,  an  existing  poly- 
articular rheumatism  may  become  centered  in  a  single  joint  and  there  linger 
with  great  obstinacy. 

In  severe  cases  numerous  joints  may  be  invaded,  with  an  involvement  of 
the  joints  of  the  symphyses,  of  the  jaw,  of  the  ribs,  and  the  sternoclavicular 
articulations.  Under  these  circumstances  the  patient  assumes  a  dorsal 
decubitus,  and  seeks  to  relieve  his  excruciating  pain  by  holding  his  limbs  in 
a  semiflexed  position  and  absolutely  motionless.  If  now  an  attempt  be  made 
to  change  his  posture,  he  complains  piteously  of  darting  pains  in  the  affected 
joints.    The  fugacity  of  rheumatic  arthritis  has  already  been  alluded  to. 

The  inflammation,  however  intense,  may  quickly  subside  in  one  joints 
while  at  the  same  time  an  acute  disturbance  appears  in  another.  Usually 
resolution  is  complete,  no  trace  being  left  of  former  inflammation,  though  the 
disease  may  recur  in  the  joints  primarily  involved.  Suppurative  arthritis 
may  supervene,  though  rarely,  and  its  occurrence  points  indisputably  to  mixed 
infection.  This  complication  may  lead  to  ankylosis — a  sequel  which  does 
not  belong  to  pure  rheumatism. 

.  (2)  The  Caxdiovascular  Symptoms. — ^The  pulse  is  quickened  to  100  beats 
per  minute  or  over,  but  is  soft  and  full,  and  when  complications  arise  it  shows 
special  characteristics  which  are  described  in  appropriate  sections  of  this  work. 
In  rare  instances  it  is  very  rapid,  feeble,  and  irregular  apart  from  cardiac 
involvement.  The  results  of  a  careful  blood-count  show  a  high  grade  of 
symptomatic  anemia^  which  may  develop  with  marvelous  suddenness.  Moder* 
ate  leukocytosis  is  also  present.  The- Micrococcus  rheumaticus  may  be  isolated 
from  the  blood  by  means  of  appropriate  bacteriological  technia 

Great  importance  attaches  to  the  cardiac  affections  that  so  frequently  ac- 
company this  disease.  They  may  arise  in  any  case,  even  the  mildest,  or  at 
any  stage  of  the  disease,  and  hence  the  conscientious  ph^-sidan  cannot  afford 
to  neglect  the  matter  of  closely  and  regularly  examining  the  heart.  It  must 
be  recollected  that  no  special  symptoms  announce  the  de\*dopment  of  cardiac 
disease.    At  first  we  may  note  an  increase  in  the  febrile  mox'ement,  more  or 
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Wss  {Mdpitation,  sometimes  dyspnea,  and  precordial  pains,  which  often  do  not 
amoimt  to  more  than  a  sense  of  soreness.  There  may  also  be  attacks  of  angina 
pectoris  of  apparently  purely  nervous  origin  (Strumpell). 

(c)  The  most  frequent  cardiac  manifestation  is  acvie  endocarditis,  which 
is  present  in  25  to  30  per  cent,  of  the  cases.  We  are,  however,  sadly  in  need  of 
irfable  statistics  upon  this  point.  It  usually  takes  the  form  of  simple  (verru- 
cose)  endocarditis,  and  affects  most  frequently  the  mitral  valves.  But  though 
usuaDy  indicated  by  an  apical  systolfc  murmur,  it  is  hard  indeed  to  eliminate 
tbe  fimctional  murmurs  that  may  also  develop  in  the  course  of  this  disease. 
Unless  combined  with  the  symptoms  detailed  above,  the  presence  of  a  blowing 
systolic  murmur  does  not  afford  trustworthy  evidence  of  the  existence  of  acute 
odoearditis.  I  have  witnessed  two  instances  in  which  endocarditis  preceded 
the  arthritic  manifestations.  Church  and  Cheadle^  state  that  "in  a  large 
majority  of  cases,  if  no  endocardial  murmur  is  present  during  the  first  ten  days 
of  an  attack,  the  endocardium  escapes."  While  it  rarely  endangers  life  and 
may  leave  no  trace,  in  the  majority  of  instances  the  acute  endocarditis  does  not 
imdergo  complete  resolution,  but  leads  to  sclerotic  changes  and  terminates  in 
mcurable  chronic  valvular  disease. 

(6)  Next  in  the  order  of  frequency  is  pericarditis,  which  may  or  may  not  be 
combined  with  the  former.  In  many  cases  the  effusion  consists  of  organiz- 
Mfi  lymph  (often  large  in  amount);  less  commonly  it  is  serofibrinous  and 
nrcly  becomes  purulent  or  blood  stained.  It  is  distinguished  by  its 
pathognomonic  friction-sound,  though  also  by  other  characteristic  signs  (vide 
Perictfditis). 

(c)  Myoccardiiis  is  often  present  to  a  slight  extent  in  rheumatic  endocarditis 
*nd  pericarditis  when  these  occur  independently  of  each  other,  but  to  a  more 
"writed  degree  when  endopericarditis  exists.  Hence  it  is  less  common  than 
ather  endocarditis  or  pericarditis.  The  changes  and  symptoms  occasioned  will 
be  discussed  under  Myocarditis.  Here  it  should  be  pointed  out  that  the  con- 
dition weakens  the  cardiac  walls  and  leads  to  dilatation  of  the  ventricles.  Lees 
J^oWs  that  dilatation  of  the  left  ventricle  (greater  or  less)  is  always  present  and 
^  of  the  earliest  symptoms.  Aschoff's  nodules  in  the  myocardSum  signify 
*  previous  rheumatic  infection. 

If  we  consider  rheumatism  an  infectious  malady  we  can  readily  understand 
^y  the  local  manifestations  should  appear  not  only  at  the  different  articula- 
tions, but  also  in  the  cardiac  structures  and  other  viscera. 

(3)  The  Skin. — ^Rheumatism  produces  copious  perspiration  which  emits  a 
*^  odor.  The  temperature-curve  in  most  cases  is  not  materially  influenced 
"y  the  sweats.  Occasionally  the  drops  in  temperature  and  the  free  sweats 
^  concurrent,  but  the  latter  symptom  is  apt  to  persist  despite  the  oscillations 
^  the  temperature.  Svdamina  appear,  often  in  extensive  crops.  Among 
^er  fkin  eruptions  less  frequently  observed  are  forms  of  erythema  (especially 
^'Ifikma  nodosum)  and  urticaria,  which  latter  may  be  associated  with  purpura 
('"feoria  hoemorrhagica).  The  association  of  the  latter  condition  with  poly- 
arthritis is  known  as  peliosis  rheumatica,  though,  according  to  some  writers, 
^  is  not  rheumatic  in  nature.  Cutaneous  ecchymoses  and  even  extensive 
hemorrhages  into  the  skin  and  from  the  mucous  membranes — a  general  hemor- 
™*9c  diathesis — ^may  also  be  encountered. 

^^Aculaneoiis  Rheumatic  Nodules, — In  1881  Barlow  and  Warner  called 
attention  to  the  fact  that  during  and  after  acute  articular  rheumatism,  partic- 
'•''y  in  children  and  young  adults,  small  subcutaneous  nodosities  attached  to 
^  tendons  and  fasciae  may  in  exceptional  instances  be  observed.  These 
®^  nodules  are  rather  firm,  movable,  and  usually  painless.  The  skin  over 
tJ^  is  simply  elevated,  with  no  traces  of  inflammatory  action.    They  are 

*  AWbfuWs  System  cf  Medicine,  vol.  iv,  p.  15. 
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most  frequently  found  at  certain  points  of  election  (fingers,  wrists,  edge  of 
the  patella,  malleoli,  and  over  the  back  of  the  elbow),  though  also  seen  less 
frequently  elsewhere;  they  may  disappear  and  after  a  brief  interval  reappear. 
On  microscopic  examination  it  is  seen  diat  round  and  spindle-shaped  cells  enter 
into  their  composition.  Riess  believes  them  to  be  of  embolic  origin.  I  met 
with  one  fatal  case  of  the  sort  which  occurred  in  a  male  aged  forty-two  years, 
in  which  acute  articular  rheumatism  was  also  complicated  widi  endoperi- 
carditis  and  pneumonia.  Most  of  the  ift)dosities  were  of  the  size  of  a  bitter 
almond.  Cheadle  considers  that  the  eruption  of  large  nodules  signifies  per- 
sistent and  uncontrollable  cardiac  disease. 

(4)  The  Ferer. — ^The  fact  that  the  fever  fluctuates  materially  in  this  af- 
fection has  already  been  noted.  It  remains  to  be  pointed  out  that  if  suppura- 
tion occur  as  a  compUcation,  the  fever  may  be  of  the  hectic  variety;  also 
that  rarely  hyperpyrexia  is  suddenly  developed,  and  with  it  marked  cerebral 
symptoms  (restlessness,  deUrium,  and  sometimes  convulsions,  finally  merging 
into  stupor)  are,  as  a  rule,  though  not  necessarily,  associated.  This  serious 
condition  commonly  develops  about  the  beginning  of  .the  second  week.  In 
my  case  cited  above  it  began  on  the  sixth  day.  Delirium  usually  comes  on 
either  shortly  before  or  after  the  acute  development  of  the  hyperpyrexia. 
The  pulse  becomes  excessively  rapid  and  feeble  and  physical  prostration  ex- 
treme. The  temperature  may  rise  rapidly  with  slight  interruptions  until  it 
touches  108*^  or  109°  F.  (42.7°  C),  and  as  the  fever  reaches  its  maximum  death 
usually  ensues.  The  temperatiu^  may  continue  to  rise  after  death.  The 
cause  of  "hyperpyretic  rheumatism"  is  not  definitely  known.  It  has  been 
claimed  that  the  intemp)erate  are  most  apt  to  be  attacked,  but  this  belief  is 
not  corroborated  by  many  clinicians.  In  a  case  of  my  own,  however,  in  which 
p>ericarditis  with  hyperpyrexia  occurred,  the  patient  was  an  "alcoholic."  The 
symptoms  are  probably  due  to  an  intense  concentration  of  the  poison  upon 
the  nerve-,  and  especially  upon  the  thermal,  centers. 

(5)  The  Muscular  and  Nervous  Symptoms. — It  has  been  stated  that  the 
adjacent  muscles  and  fasciae  may  exhibit  inflammatory  changes.  They  may 
also  show  more  or  less  swelling,  and  are  often  very  tender  to  the  touch,  while 
in  long-continued  cases  muscular  atrophy  ensues.  The  cause  of  this  change 
is  not  clear,  but  the  most  likely  view  is  that  it  results  not  so  much  from  disuse 
of  the  muscles  (the  old  theory),  as  from  some  trophic  dislrurbance  due  either  to 
the  arthritis,  or  peripheral  neuritis,  or,  to  some  extent  at  least,  from  extension 
of  the  rheumatic  inflammation  from  the  nearest  articulation. 

Mention  has  been  made  of  the  grave  nervous  symptoms  that  are  attendant 
upon  hyperp\Texia,  but,  independently  of  the  latter  condition,  nervous  phe- 
nomena may  be  present.  There  may  be  restlessness  and  sleeplessness  (due  to 
pain),  but  active  delirium  is  exceptional  in  uncomplicated  cases,  and  it  is  usually 
associated  with  a  temperature  of  104°  F.  (40°  C.)  or  higher.  In  adynamic  tj'pes, 
which  are  rare,  low  muttering  delirium  merging  into  stupor,  and  even  coma, 
may  be  observed.  Active  mental  s^Tnptoms  are  sometimes  due  to  cerebral 
embolism  secondary  to  acute  endocarditis.  When  pericarditis  is  a  com- 
plication, wild  delirium,  with  or  \iithout  hyperpyrexia,  or  the  low  muttering 
variety  with  stupor,  is  not  unusual.  The  drunkard  may  develop  delirium 
tremens.  Coma,  leading  quickly  to  a  fatal  result,  may  develop  without  other 
previous  or  associated  nervous  symptoms,  and  Da  Costa  has  reported  cases  in 
which  a  fatal  coma  was  probably  due  to  uremia.  Rarely  coma  develops  during 
the  period  of  convalescence.  Convulsions  may  he  noted  generally  preceding  the 
coma,  though  rarely  as  an  independent  symptom.  Melancholia  may  arise  in 
the  course  of  the  disease,  but  more  frequently  at  its  close.  Meningitis  must 
be  numbered  among  the  rarest  of  complications. 

Chorea  is  a  not  infrequent  sequel  of  this  disease  in  children,  and  more  rarely 
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18  associated  with  it.  Of  554  cases  aniyzed  by  Osier,  in  only  88  were  chorea 
and  iheumatism  associated.  These  instances  may  or  may  not  be  accompanied 
by  acute  endocarditis. 

(6)  Polmonaiy  Symptoms. — Pleurisy  occurs,  and  may  be  excited  by  an 
crtension  of  inflammation  from  the  pericardimn.  The  inflammatory  process 
may  be  propagated  through  the  diaphragm  to  the  peritoneum.  Bronchitis 
is  sometimes  present,  but  is  rarely  a  part  of  the  morbid  process;  it  is  secondary, 
ind  is  often  occasioned  by  the  factors  that  are  at  work  in  every  disease  in  which 
enforced  recumbency  and  great  prostration  coexist.  Bronchopneumonia  may 
be  produced.  Lobar  pneumonia  rarely  occurs,  and  is  confined  to  aggravated 
cases,  but  pulmonary  congestion  is  occasionally  seen,  and  may  prove  fatal. 
Pulmonary  complications  develop  secondary  to  pericarditis,  and  especially  to 
endopericarditis. 

(7)  Thie  Renal  Sjrmptoms. — ^The  urine  is  diminished  in  amount,  is  high 
colored,  and  of  high  acidity  and  density.  The  standing  specimen  deposits 
orates.  As  in  other  infectious  diseases,  there  is  commonly  present  a  slight 
febrile  albuminuria,  but  acute  nephritis  is  extremely  rare.  The  chlorids  are 
sometimes  diminished,  but  rarely  absent. 

(8)  The  spleen  is  slightly  enlarged  in  some  cases. 

(9)  Inflammation  of  the  parotid  gland  (rheumatic)  was  met  with  in  3  cases 
by  Courtois-SuflSt  and  Beaufimie.    The  saliva  often  has  an  acid  reaction. 

(10)  Rheumatic  iritis,  due  to  lodgment  of  organisms  in  the  fine  capillaries 
of  the  iris,  has  been  observed. 

CumcAL  Peculiarities  of  Acute  Articular  Rheumatism  in  Children. 
"~The  arthritic  symptoms  in  children  are  in  abeyance,  while  endocarditis 
*nd  pericarditis  are  predominant,  and  may  appear  before  the  joint  lesions 
arc  observed.  Endocarditis  follows  the  joint  lesions  twice  as  frequently  in 
children  as  in  adults.  Parsons  lays  stress  upon  reduplication  of  the  cardiac 
second  sound,  audible  at  the  apex  only,  as  an  indication  of  the  development 
of  endocarditb.  This  sign  is  to  be  distinguished  from  reduplication  heard 
■  *t  the  base — e.  g.,  in  Bright *s  disease.  Rheumatic  tonsillitis  is  common,  and 
J^y  precede,  accompany,  or  follow  attacks  of  rheumatism.  Erythema  is  a 
"^ueat  concomitant,  and  is  often  mistaken  for  scarlatina.  The  febrile  move- 
naent  is  brief  and  hyperpyrexia  less  frequent  than  in  the  adult.  The  nervous 
features  are  more  marked,  notably  chorea,  which  Poynton  has  emphasized 
fs  *  symptom.  Out  of  217  cases  of  chorea  he  found  obvious  heart  disease 
^  J22.    Bareno  reports  an  instance  in  a  newborn  infant. 

Diagnosis. — ^The  acute  development  as  a  primary  aflPection  of  poly- 
•'"Wtis  with  fever,  early  tonsillitis,  sudden  anemia,  moderate  leukocytosis, 
^  fresh  cardiac  murmurs,  is  a  symptom-complex  on  which  an  assured  diag- 
'^  can  be  usually  based. 

Differential  Diagnosis. — Pyemia  must  be  carefully  separated.  In 
pyemia,  however,  the  general  condition  is  graver,  fever  precedes  the  local 
^^^^estations,  and  the  fever-curve  is  irregularly  intermitting.  Rigors 
Jjo  occur  in  pyemia  at  varying  intervals,  accompanied  by  a  steep  elevation 
^temperature — symptoms  that  are  absent  in  rheumatism.  Again,  suppura- 
"^^  processes  in  the  various  viscera  and  skin  and  slight  jaundice  appear  in 
I^y^.    Rheumatic  symptoms  fluctuate  greatly,  while  the  pyemic  do  not. 

Tbe  multiple  swelling  of  the  joints  which  develops  after  childbirth  is 
^  I*  r^iarded  as  sepUc  in  nature.  In  these  cases  arthritis  leads  rapidly 
"I?  suppuration,  with  more  or  less  destruction  of  the  joints.  GoiU  will  be 
J^stinguished  from  rheumatism  in  connection  with  the  consideration  of  the 
**nier  disease  {vide  p.  422). 

MonarHetdar  rheuTnatism  is  with  difficulty  differentiated  from  a  group  of 
sffectioiis  which  simulate  it  dosely.     (1)  The  so-called  gonorrheal  rheumatism 
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often  affects  a  single  joint,  especially  the  knee;  but  in  this  disease  there  is 
usually  a  definite  history  of  recent  infection,  and  the  local  features  (pain, 
swelling,  etc.),  unlike  true  rheumatism,  are  far  more  pronounced  than  the  gen- 
eral. The  course  of  gonorrheal  arthritis  is  longer  in  duration,  and  is  gen- 
erally connected  only  with  a  single  joint  from  the  start;  while  acute  articular 
rheumatism  almost  always  begins  as  a  polyarthritis,  with  subsequent  fixation 
in  one  articulation.    Cardiac  complications  are  rare  in  the  former  disease. 

(2)  Acvie  osteomyelitis  is  generally  single,  and  is  sometimes  mistaken  for 
rheumatism,  from  which  it  differs,  however,  in  the  localization  of  the  lesions 
in  a  single  joint  from  the  start,  the  greater  prominence  of  the  local  symptoms, 
and  in  the  implication  of  the  epiphyses  and  the  shaft  of  the  affected  bone  rather 
than  the  joint,  and  in  the  graver  general  symptoms  from  the  time  of  onset. 

(3)  There  is  a  liability  to  mistake  the  acute  arthritis  of  infants  for  rheuma- 
tism. This  attacks  by  preference  the  hip  or  knee,  and  is  purulent  inflammation 
due  to  pyemia  (Townsend),  hence  having  no  relation  to  the  disease  under 
consideration. 

(4)  Tvbercvlous  arthritis,  particularly  in  children,  has  been  confounded 
with  rheumatic  monarthritis.  The  former  is  less  indurating,  the  swelling  pre- 
sented is  less  symmetric,  the  pain  is  greatest  in  the  joint  itself,  and  the  course 
is  far  less  acute  than  that  of  the  latter. 

(5)  In  the  course  of  the  hemorrhagic  diseases,  scurvy,  purpura,  and  hemo- 
philia, effusion  into  the  joints,  either  hemorrhagic  or  serous  in  nature,  occurs 
with  great  frequency  and  is  associated  with  rheumatic  pains.  The  differential 
diagnosis  rests  upon  the  tendency  to  hemorrhage,  and  in  scurvy  on  the  lesions 
of  the  gums.  The  absence  of  fever  is  usually  decisive;  unfortunately,  it  may 
be  present  in  these  joint  affections. 

(6)  Glanders,  at  the  onset,  may  be  mistaken  for  rheumatism. 

Prognosis. — Recovery  is  the  general  rule.  As  in  other  infectious  dis- 
eases, the  chief  danger  springs  from  the  great  intensity  of  the  type  of  infection, 
as  manifested  in  hyperpyrexia  with  grave  nervous  symptoms,  the  development 
of  the  general  hemorrhagic  diathesis,  etc. — happily  rare  occurrences  in  this 
disease.  Certain  complications,  such  as  pericarditis,  endopericarditis  (espe- 
cially common  in  childhood),  pneumonia,  etc.,  may  render  rheumatism  grave 
or  even  hopeless,  and  rarely  the  endocarditis  that  complicates  the  disease  is 
of  the  ulcerative  variety  and  leads  to  fatal  pyemia.  Pulmonary  embolism 
may  occur  and  cause  death. 

The  influence  of  personal  factors  may  impede  recovery,  such  as  intemperate 
habits,  great  obesity,  the  existence  of  previous  organic  disease  of  the  heart, 
or  Bright's  disease,  etc. 

Treatment.— (1)  Sanitary  Enyironment,  Diet,  and  Stimulants.— The 
sick-room  should  be  well  ventilated,  and  its  temperature  ma^itained  at  65® 
to  TO"*  F.  (18.3'*-21*'  C),  but  drafts  should  be  avoided.  The  patient  should 
be  lightly  dressed  in  flannels  and  covered  with  a  sheet  of  the  same  material. 
The  diet  should  be  liquid  and  nourishing,  milk  being  the  best  food  artide. 
Farinaceous  matter,  milk  and  Seltzer  water,  buttermilk,  or  egg-white  may  be 
employed  if  milk  cannot  be  taken  in  adequate  amount.  I  begin  the  use  erf 
easily  digested  proteins  soon  after  defervescence  has  occurred,  but  have 
immediate  recourse  to  the  earlier  liquid  or  soft  diet  upon  the  return  of  pain 
and  fever.  An  ordinary  dietary  is  to  be  gradually  resumed.  SiimtdanU 
may  be  employed  if  indications  for  their  use  are  present.  The  prompt  treat- 
ment of  tonsillitis  among  children  and  young  adults  is  important  prophylactic- 
ally. 

(2)  Intemal  Therapeutics. — The  bowels  should  be  opened  early  with 
calomel,  followed  by  salines.  There  has  been  of  late  a  surpising  unanimity 
among  clinicians  in  commending  the  use  of  the  salicylates  in  the  treatm^it 
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of  this  disease — ^more  so  than  at  any  previous  time  since  their  introduction. 

Tliey  are  employed  in  most  of  the  larger  hospitals  both  in  Europe  and  America. 

DiSeraices,  however,  relating  to  the  mode  of  administration  and  the  particular 

salt  to  be  selected  still  exist.  Wood  favors  ammonium  salicylate,  for  the 
reasons  that  it  is  freely  soluble,  is  rapidly  absorbed,  and  when  given  in  sufficient 
amount  quickly  produces  the  symptoms  that  mark  salicylic  action,  while, 
in  addition,  it  is  less  depressing  than  the  other  salts  of  salicyhc  acid.  It  is 
best  given  in  milk  and  is  usually  well  borne.  My  experience  with  this  salt 
in  acute  articular  rheumatism,  though  as  yet  somewhat  limited,  has  been  satis- 
factory. Until  the  present  time  sodium  salicylate  has  met  with  more  gen- 
eral favor  than  any  other  single  salt  of  salicylic  acid.  The  pure  acid  is  also 
used,  though  not  to  any  great  extent  at  the  present  day.  The  amount  given 
in  twenty-four  hours  should  not  exceed  2  drams  (8.0),  while  often  1^  drams 
(6.0)  of  the  sodium  or  ammonium  saUcylate  is  sufficient.  My  method  is  to 
give  gr.  X  (0.6)  every  two  hours  during  the  first  day,  or  until  the  pain  or  other 
local  features  have  largely  disappeared;  then  the  remedy  is  given  at  longer 
mtervak,  but  not  omitted  entirely.  If  it  be  given  in  solution  with  an  excess 
of  alkali  it  is  least  irritating  to  the  gastric  mucossf.  The  following  stock  pre- 
scription is  one  of  therapeutic  importance  in  rheumatism: 

^.    Sodii  salicylatis,  3iv  (16.0); 

Sodii  bicarbonatis,  5ij   (B.O); 

Aquae  menthse  pip.,        q.  s.  ad  fSvj  (180.0). — M. 
Sig.  Tablespoonful  in  water  every  three  hours  until  relief  of  pain. 

In  this  manner  fresh  exacerbations  are  most  probably  averted.  If  the  latter 
occur,  however,  larger  doses  must  be  instituted  so  as  to  cut  them  short. 
SoDJe  recommend  that  the  medicine  be  stopped  as  soon  as  the  pain  has  been 
controlled.  The  hypodermic  method  of  giving  salicylates  will  prove  of  ad- 
^tage  in  those  patients  who  cannot  take  them  by  mouth.  Lassere  recom- 
n»ends  methyl  salicylate  to  relieve  the  pain.  Some  prefer  salol  to  either  the 
pweadd  or  the  salicylates;  in  my  experience,  however,  the  use  of  this  drug 
"M  not  been  followed  by  good  results.  *  Doubtless  the  reason  for  this  lies  in 
^fact  that  salicylic  acid  can  neither  be  introduced  into  the  system  in  sufficient 
•nK)unt  nor  rapidly  enough  in  the  form  of  salol. 

Kinnicutt  has  recommended  the  employment  of  the  oil  of  wintergreen, 
*  salicylic  compound  which  does  not  generally  produce  the  unpleasant  toxic 
^yiaptoms  so  apt  to  be  excited  by  the  salicylates  or  salicylic  acid.  The  dose  is 
^•n  (0.60-1.25),  given  in  capsules  or  in  milk,  to  be  repeated  every  two  hours. 
^?<6nn  salicylate  enemata  (5j — 4.0 — of  the  salicylate  and  tirx— -0.6 — of  the 
lecture  of  opium  in  each  injection)  may  be  of  advantage  in  certain  cases. 
•^e  remed>'  is  slowly  absorbed  from  the  rectal  mucosa. 

He  treatment  with  the  salicylates  or  salicylic  acid  mitigates  the  fever, 
"^es  the  pain,  and  shortens  the  stay  in  bed  by  a  few  days,  but  does  not 
^'^rtail  convalescence.  The  statistics  of  Williams  go  to  show  that  the  salicylic 
^tment  also  tends  to  protect  against  the  development  of  cardiac  complica- 
^**s,  though  it  does  not  seem  to  influence  the  course  of  the  complications  once 
™^  are  established.  In  my  experience  the  alkaline  treatment  operates  to 
^^te  the  occurrence  of  the  heart  complications  and  shortens  the  period  of 
^^escence,  but  exerts  slight  if  any  influence  upon  the  fever-curve  and  pain. 
'^  facts  led  me  long  since  to  use,  in  addition  to  salicylates,  an  alkaline 
'^^y,  such  as  sodium  bicarbonate,  potassium  citrate,  etc.,  in  sufficient  doses 
^ 'coder,  and  then  maintain,  the  urine  of  slightly  alkaline  reaction. 

Considerable  discussion  has  arisen  at  various  times  as  to  the  relative  efficacy 
of  the  synthetic  and  natural  preparations  of  salicylic  acid.       An  effective 
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clinical  test  was  carried  out  under  the  auspices  of  the  American  Medical  Asso- 
ciation. The  conclusion  was  reached  that  there  is  no  essential  difference  be- 
tween the  two  preparations. 

Fantoni  says  that  mercury  in  minute  doses  (from  1  to  5  mg. — gr.  iJVt^» 
injected  intravenously)  will  accomplish  the  transformation  of  the  blood-serum 
into  a  polyvalent  vaccine,  thus  inducing  immunity. 

Of  interest  is  the  recent  work  that  has  been  done  in  acute  arthritis  with 
the  intravenous  injection  of  foreign  protein.^  Proteose,  peptones,  and  other 
proteins  of  a  similar  nature  were  employed  at  first,  but  recently  non-specific 
bacterial  vaccines  have  been  employed.  The  effect  seems  to  depend  upon  the 
reaction,  and  in  a  general  way  it  may  be  said  that  the  more  severe  the  con- 
stitutional reaction,  the  better  the  result.  A  reaction  consists  in  a  sharp  rise 
in  fever,  increased  leukocytosis,  a  chill,  severe  headache,  and  prostration 
occurring  a  short  time  after  the  injection.  The  employment  of  this  method 
of  treatment  requires  a  considerable  amount  of  skilled  care  and  is  not  alto- 
gether safe.  It  is,  therefore,  not  recommended  as  a  therapeutic  procedure 
outside  of  a  hospital.  Wolf,*  who  claims  to  be  the  first  to  have  introduced  this 
method  of  proteosotherapy  into  general  use,  says  that  it  is  advisable  to  avoid 
the  severe  reactions,  and  that  equally  good  reactions  may  be  obtained  by  the 
mild  reactions,  which  he  terms  the  "peptone  effect."  To  secure  this  result  it 
is  essential  that  the  injection  be  given  exceedingly  slowly  and  with  esp>ecial 
attention  paid  to  the  patient's  pulse-rate.  If  this  becomes  very  rapid  it  is  the 
signal  to  slow  down  the  rate  of  injection  or  stop  it  altogether.  After  the  lapse 
of  a  half  hour  to  two  hours  the  patient  has  a  rigor,  followed  by  a  drop  in 
temperature,  and  an  improvement  in  the  subjective  and  objectiveisymptoms. 

There  are  a  few  other  remedies  that  should  be  referred  to,  and,  although 
more  or  less  serviceable,  they  are  without  specific  influence.  Among  these 
is  antipyrin,  but  safer  and  equally  efficacious  remedies  have  replaced  this  drug. 
Potassium  iodid  and  the  preparations  of  colchicum  belong  to  this  category; 
their  effects  are  most  beneficial  in  cases  that  drag  on  after  the  acute  stage  b 
over.  Good  results  have  been  reported  from  the  use  of  aspirin  (gr.  vii-xv — 
0.46-1.0  thrice  daily)  in  both  acute  and  chronic  rheumatism.  Stengel  has 
noted  improvement  from  the  use  of  antistreptococcic  serum  in  3  cases  of 
protracted  recurring  rheumatism.  Menzer  has  successfully  treated  a  number 
of  cases  with  a  serum  made  from  streptococci  of  human  origin.  It  is  also 
indicated  in  cases  showing  a  pyemic  temperature  (Chipman).  Wolverton 
advises  a  mixed  streptococcus  and  staphylococcus  {aureus  and  alhus)  vaccine. 

(3)  Local  Measures. — These  occupy  a  subordinate  place  in  the  manage- 
ment of  acute  articular  rheumatism.  Their  number  is  legion,  but  only  a  few 
of  the  more  valuable  can  be  adduced  here.  In  mild  cases  the  affected  joints 
should  be  wrapped  in  cotton  batting  or  in  flannel.  If  the  pain  is  severe  despite 
the  use  of  the  salicylates  internally,  fomentations  as  hot  as  can  be  borne 
or  hot  cloths  lightly  wrung  out  of  Fuller's  lotion  (sodium  carbonate,  3vj — 24.0; 
laudanum,  5j — 30.0;  glycerin,  5ij — 00.0;  and  water,  5ix — 270.0)  are  beneficial. 
As  salicylic  acid  is  absorbed  through  the  skin,  it  may  be  used  in  the  following 
formula: 

IJ.     Acidi  salicylici,  Siv  (16.0); 

01.  terebinthinee,  fsiv  (15.0); 

Adipis  lance  hydrosi, 

Adipis,        ^  55  3iv  (16.0).— M. 

Sig.  Apply  to  joints  thrice  daily. 

Methyl  salicylate,  by  local  application,  is  of  service.    It  is  put  on  the  akin 

»  Miller  and  Lusk.  Jour.  Amer.  Med.  Assoc.,  1916,  Ixvii,  2010. 
•  Jour.  Amer.  Med.  Aasoc.y  1919,  bodii,  1579. 
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over  the  affected  joints  drop  by  drop,  and  the  joint  then  enveloped  in  gutta- 
peidia  tissue  and  a  flannel  bandage  applied  to  it.  Cold  compresses  and  the 
ice-bag  to  the  joints  have  been  strongly  advised,  particularly  by  German 
authors.  Liniments  containing  the  oil  of  wintergreen  are  serviceable.  The 
affected  joints  should  be  kept  at  perfect  rest,  and  this  is  best  accomplished 

•  either  by  padded  splints  and  a  roller  bandage  or  plaster  casts.  Blisters  near 
the  joints  involved  and  the  light  application  of  the  Paquelin  thermocautery 
are  sometimes  serviceable.  Taylor  has  successfully  employed  currents  of  hot 
air  applied  by  means  of  an  instrument  (electrotherm). 

Tie  treatment  of  the  complications  will  be  considered  under  their  ap- 
propriate headings.  Should,  however,  hyperpyrexia  occur  during  the  progress 
of  the  affection,  it  is  to  be  relieved  by  cold  affusions,  since  large  doses  of  internal 
antipyretics  are  of  themselves  dangerous.  It  may  also  be  stated  that  the  car- 
diac complications — endocarditis,  pericarditis,  and  endopericarditis — ^rarely 
require  special  remedies.  If  marked  cardiac  asthenia  appears,  as  indicated 
by  the  feeble  first  sound,  the  salicylates  may  be  replaced  by  salicin,  which  is 
less  depressing  in  its  effect  upon  the  heart.  Cardiac  stimulants  may  be  re- 
quired. A  copious  pericardial  effusion  calls  for  paracentesis  {vide  Serofibrinous 
Pericarditis).  Giirich^  succeeded  in  curing  98  out  of  125  patients  with  articular 
rheumatism  by  tonsillectomy. 

During  convalescence  the  patient  should  not  be  allowed  to  get  out  of  bed 
too  early.  My  own  rule  has  been  to  keep  him  in  bed  for  a  week  after  the  tem- 
perature and  pulse-rate  have  returned  to  the  normal,  and  after  the  pain  has  dis- 
appeared, except  it  be  during  the  hot  season.  These  precautions  are  taken  to 
avoid  the  occurrence  of  relapses  and  to  avoid  strain  upon  a  heart  that  is  pre- 

I  sumably  injured.  After  the  patient  goes  into  the  open  air  he  should  be  told 
to  avoid  cold,  and  wet  in  particular.  During  this  period  iron  is  to  be  employed 
until  the  blood  examination  fails  to  show  anything  abnormal.  For  the  stiffness 
and  swelling  that  sometimes  persist,  or  disappear  very  slowly  after  the  acute 
attack,  massage  and  the  application  of  hot  water  or  warm  baths  seem  to  yield 
the  best  results. 


SUBACUTE  ARTICULAR  RHEUMATISM 

This  is,  as  a  rule,  a  sequel  of  acute  rheumatism,  and  may  occur,  though 
^yi  in  persons  who  have  not  had  a  previous  acute  attack.  Both  the  local 
™  general  features  are  of  a  mild  type,  but  the  course  is  apt  to  be  prolonged 
^to  two,  three,  or  more  months.  Usually  the  local  symptoms  are  confined 
}^  one  or  two  of  the  larger  joints,  with  little  swelling  or  redness,  and  the  pain 
jj%ht  except  on  movement.  The  temperature  rarely  exceeds  101°  F.  (38.3° 
w.  and  at  times  may  be  practically  normal.  Though  the  course  is  prolonged, 
"^joints  usually  return  to  their  normal  state;  occasionally,  however,  the  dis- 
^*8e  becomes  chronic.  As  in  the  acute  form,  so  in  the  subacute,  anemia  be- 
comes well  marked  and  cardiac  complications  are  not  uncommon,  particularly 
^hen  the  disease  occurs  in  children. 

The  treatment  embraces,  in  addition  to  the  usual  antirheumatics,  the 
^  0^  iron,  quinin,  cod-liver  oil,  and,  when  practicable,  a  change  to  a  warm 
[^*"nate.  The  affected  joints  demand  hot  applications  and  massage.  Zaba- 
ieta  has  employed  subcutaneous  injections  of  oxygen,  using  100  c.c.  at  the 
site  of  pain  and  sometimes  injecting  all  the  larger  joints  at  one  sitting,  using  up 
2|  4,  or  more  liters,  with  encouraging  results. 

1  Munch,  med.  Wchnachr.f  February  8,  1910,  Ivii,  No.  6. 
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GONORRHEAL  ARTHRITIS 

Definition. — A  septic  synovitis  caused  by  the  gonococcus.  It  has  tfo 
connection  with  true  rheumatism.  It  usually  manifests  itself  toward  the  close 
of  an  attack  of  gonorrhea,  but  it  may  develop  during  the  active  stage  of  the 
disease  or  at  any  period  during  the  course  of  gleet. 

Pathology. — ^The  signs  of  ordinary  synovitis  are  generally  found  in 
the  affected  joints,  though,  not  rarely,  the  inflammatory  process  is  periarticular 
(ganorrheal  tenosynovitis).  In  these  cases  the  inflammation  may  travel  along 
the  sheaths  of  the  tendons  for  a  considerable  distance.  Synovial  effusion  may 
occur,  and  rarely  may  be  purulent,  this  being  most  frequent  in  gonorrheal 
inflammation  affecting  the  wrist  and  hand.  Gonococci  have  been  found  in 
the  effusion,  especially  in  the  acute  stage,  and  it  is  now  thought  by  many  writers 
(Finger,  Councilman,  and  others)  that  the  gonococcus  may  be  the  only  infec- 
tive agent  concerned  in  the  morbid  process.  Others  contend  that  the  metastatic 
inflammation  of  the  joints  is  due  to  the  presence  of  pyogenic  cocci.  TTie 
disease  is  present  in  2  per  cent,  of  all  cases  of  gonorrhea  in  males,  and  rarely 
occurs  in  females  (Gaither);  it  may  follow  any  urethral  discharge  or  may  be 
associated  with  leukorrhea.  C.  Lucas  has  collected  23  cases  of  gonorrheal 
rheumatism  in  infantile  subjects  of  ophthalmia. 

Clinical  Symptoms. — ^Two  leading  varieties,  acute  and  chronic, 
are  encountered:  (1)  Acute  Gonorrheal  Arthritis, — ^This  may  be  very  mild, 
amounting  merely  to  slight  fugitive  pains  about  one  or  more  joints,  without 
swelling  or  redness  (arthralgic  form).  The  typical,  acute  form,  however, 
presents  the  symptoms  of  a  severe  fibrinous  or  serofibrinous  inflammation  of 
a  single  joint,  developing  quickly.  The  pain  is  often  violent;  there  is  swelling 
of  the  joint  with  extension  along  the  course  of  the  tendons,  and  the  condition 
is  obstinate.  Unless  pus  be  present  (a  rare  event)  the  constitutional  features 
do  not  correspond  in  severity  with  the  local.  There  are  many  instances  in 
which  the  complaint  begins  as  a  polyarthritis,  with  subsequent  concentration 
upon  one  or  two  of  the  larger  articulations,  especially  the  knees  or  ankles. 
Fibrinous  ankylosis  usually  remains  as  the  resulting  condition.  In  infants, 
however,  this  condition  is  transitory  as  a  rule. 

Complications  and  Gonorrheal  Septicemia  and  Pyemia. — Acute  endocar- 
ditis may  be  of  gonorrheal  origin,  and  undoubted  instances  are  common. 
In  the  inflammatory  products  of  this  condition  Hering  has  found  the  gono- 
cocci, as  has  also  Councilman,  in  the  heart  muscles  (gonorrheal  myocarditis). 
Rarely  gonorrheal  endocarditis  assumes  the  ulcerative  or  malignant  form. 
As  the  result  of  invasion  of  the  blood  by  the  gonococci,  suppurative  arihriiU 
may  develop  and  form  a  part  of  gonorrheal  septicemia.  Instances  of  severe, 
rapidly  fatal  general  infection  in  gonorrhea  are  probably  always  associated 
with  foci  of  suppuration  in  the  urinary  tract  (Osier).  Among  the  wide- 
spread complications,  embolic,  septic  pneumonia,  and  iritis,  deserve  special 
mention. 

(2)  Chronic  Gonorrheal  Arthritis, — ^This  occurs  (a)  as  a  serous  effusion 
(hydrarthrosis),  and  (6)  as  a  chronic  inflammation  of  the  articular  and  peri- 
articular structures  (synovial  membranes,  bursse,  periosteum,  and  tendons 
with  their  sheaths).  The  former  is  usually  monarticular,  settling  with  espe- 
cial frequency  in  the  knees,  and  may  be  wholly  painless.  The  latter  is  more  or 
less  painful — causes  dense  swelling  of  the  joint,  and  frequently  of  the  struc- 
tures for  some  little  distance  above  and  below  the  latter.  Both  forms  lead  to 
great  restriction  of  motion.  The  os  calcis  may  be  the  seat  of  gonorrheal 
periosteal  inflammation  with  or  without  exostosis.  It  is  sometimes  called  the 
painful  heel  of  gonorrhea. 
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The  diagnosis  cannot  be  determined  apart  from  the  history  of  urethral 
infection,  or  the  detection  of  the  gonococci  in  the  blood  or  the  joint  effusion. 
For  diagnostic  purposes,  Irons  uses  an  emulsion  of  killed  bacteria,  suspended 
in  ^ycerin,  making  inoculations  after  the  method  of  von  Pirquet,  with  a  con- 
tzol.   A  papule  is  formed  in  a  few  hours,  with  surrounding  hyperemia,  disap- 
pearing by  the  third  day.    The  reaction  is  classed  as  positive  when  over  5  mm. 
in  diameter.    The  acute  form  is  distinguished  from  acute  artictdar  rheumatism 
by  the  more  intense  pain,  the  extent  to  which  the  periarticular  tissues  are 
mvolved,  and  the  negative  character  of  the  general  symptoms.    The  chronic 
variety  must  be  discriminated  from  chronic  synovitis  due  to  other  causes. 

Treatment. — I  have  never  seen  the  slightest  benefit  from  internal  medica- 
tkm  in  gonorrheal  arthritis  except  possibly  from  the  use  of  mercury.  J.  C. 
Wilson  has  obtained  excellent  results  from  massive  doses  (iirx-1x--0.6-3.75 
t  L  d.)  of  the  syrup  of  iodid  of  iron. 

The  specific  organisms  linger  in  the  posterior  urethra  of  the  male  and  the 
first  indication  to  be  met  is  the  eradication  of  the  primary  focus  of  infection  by 
local  measures  and  by  constitutional  therapy,  vaccines.  When  this  is  done 
good  results  from  the  treatment  of  the  arthritic  complication  may  be  achieved, 
bat  Dot  until  then  can  much  be  accomplished. 

Chiari  tabulates  443  cases  in  which  vaccine  therapy  was  applied  with  com- 
mercial or  autogenous  vaccine,  of  which  367  were  cured.  Ramond  and  Maillet 
have  reported  similar  experiences,  while  Miller  reports  cures  with  non-specific 
vacdnes  and  foreign  proteins  given  intravenously.  Fuller^  reports  good  results 
bom  seminal  vesiculotomy. 

Local  measures,  however,  are  of  paramount  importance.  Absolute  rest 
to  the  part  is  indicated,  and  the  limb  should  be  placed  upon  a  splint;  then,  after 
making  an  appropriate  anodyne  application  (ungt.  ichthyol.  or  ungt.  bella- 
AMmaj),  it  should,  be  bandaged  as  firmly  as  possible.  In  other  instances 
complete  inmiobilization  in  plaster-of-Paris  dressing  gives  good  results.  In 
•cute  cases  the  patient  should  be  anesthetized,  and  after  the  procedure,  if 
Pjun  be  great,  a  hypodermic  injection  of  morphin  may  be  given.  Dry  heat, 
rither  sand-bags  or  the  heating  apparatus  (oven),  is  useful.  In  chronic  forms 
4eaim  should  be  to  remove  the  effusion  and  swelling,  and  to  restore  the  natural 
motility.  For  the  latter  two  indications  massage  and  passive  movements  are 
1*81  Hydrarthrosis  may  also  be  diminished  by  the  use  of  the  thermocautery, 
atmtervals,  and  blisters. 


VARIOLA 

(SmaUrpox) 


.  Definition. — ^Variola  is  an  acute  contagious  disease,  characterized  by 
^  sudden  onset  and  severe  period  of  invasion,  followed  by  a  remission  of  the 
fever  and  an  eruption  of  papules,  which  pass  through  the  stages  of  vesicle, 
P^^e,  and  scab.  The  stage  of  pustulation  is  accompanied  by  secondary 
fe^ep.  Variola  runs  a  variable  course,  but  on  the  whole,  has  become  far  milder 
^  character  in  recent  years. 

Historic  Note. — Small-pox  has  existed  from  the  earliest  antiquity  in 
"*<Jia,  Africa,  China,  and  other  Eastern  countries.  During  the  thirteenth 
^tory  (1241)  it  entered  England;  in  the  early  part  of  the  fourteenth, 
Iidaad;  and  in  the  latter  part  of  the  fifteenth,  Germany.  In  1507  it  was 
sported  to  America,  and  first  appeared  in  the  West  Indies;  a  little  later 

'  Medical  Record,  New  York,  June  15,  1912. 
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(1520)  the  Spanish  troops  conveyed  the  disease  to  Mexico,  where  it  destroyed 
not  less  than  3,500,000  people.  It  was  brought  to  the  United  States  from 
Europe  in  1649,  and  gained  it  first  foothold  in  Boston,  whence  it  progressed 
at  intervals  in  a  westerly  direction  to  the  western  coast-line.  During  the 
Spanish-Cuban  War  the  disease  was  transferred  from  Cuba  to  the  Southern 
States,  afterward  spreading  to  many  of  the  Northern  and  Western  States.  In 
the  United  States,  for  the  years  1903  and  1904,  there  occurred  42,590  cases, 
with  1642  deaths,  and  25,106  cases  with  1118  deaths  respectively  (Wyman). 
Variola  exhibits  great  variability  in  intensity  in  different  epidemics. 

Pathology. — The  eruption  of  small-pox  consists  in  an  inflammatory 
cellular  infiltration  of  the  rete  mucosum,  and  has  four  successive  stages: 
(1)  Papvlar,  (2)  vesicvlar,  (3)  pusttdar,  (4)  scab. 

(1)  The  Papule. — At  first  there  is  a  hyperemia  of  the  papillse  of  the  skin 
appearing  as  small  red  spots.  These  soon  become  round,  discrete  patches 
that  may  be  rolled  like  shot  under  the  skin,  and  then  become  elevated,  owing 
to  the  increase  in  the  cells  in  the  rete  mvcoaum. 

(2)  The  vesicle  appears  at  the  apex  of  the  papule,  and  results  from  a  cir- 
cumscribed elevation  of  the  superficial  layer  of  the  epidermis  in  consequence 
of  the  mechanical  pressure  exerted  by  the  fluid  exudate,  which  is  excited  by 
peripheral  inflammation.  The  vesicle  is  not  unicellular,  but  is  loculated 
(fibrinous  reticuli),  and  contains  serum,  leukocytes,  fibrin-filaments,  etc. 
(Weigert).  The  vesicle  shows  central  umbilication,  which  corresponds  with 
the  necrotic  area. 

(3)  The  jnistvle  is  formed  by  the  filling  of  the  reticuli  with  leukocytes. 
Cellular  infiltration  and  swelling  of  the  true  skin  beneath  the  pustule  occur, 
as  a  rule,  as  the  result  of  diapedesis.  Moreover,  suppuration  may  involve 
the  cutis  vera,  and  as  a  consequence  scarring  results.  The  pustules  may  dry 
up,  but  commonly  rupture,  and  in  either  case  the  result  is  (4)  scabbing. 

Recently  Councilman,  McGrath,  and  Brinckerhoff  have  described  the  spe- 
cific lesion  as  a  focal  degeneration  of  the  stratified  epithelium,  accompanied 
by  serous  exudation  and  the  formation  of  a  recticulum. 

The  eruption  has  run  an  atypical  and  even  abortive  course  in  the  cases 
occurring  in  recent  years.  An  early  maturation  of  the  papules  has  been 
observed;  in  many  cases  they  become  solid,  conical  elevations  with  a  small 
vesicle  at  the  summit.  W.  M.  Welch  states  that  the  lesions  seemed  to  involve 
only  the  outer  epidermis. 

The  mucosa  of  the  mouth,  pharynx,  and,  rarely,  the  esophagus  and  the 
rectum  may  be  the  seat  of  a  variolous  eruption,  and  the  plaques  of  Peyer  may 
be  somewhat  swollen.  The  eruption  also  appyears  in  the  larynx,  the  trachea, 
bronchi,  conjunctivce,  and  nasal  mucosa,  where  ulcers  rather  than  true  pustules 
are  seen. 

Hemorrhagic  small-pox  presents  extravasations  occurring  in  the  serous  and 
mucous  membranes,  the  connective  tissue,  the  parenchyma  of  the  various 
viscera,  and  also,  though  much  less  frequently,  in  the  nerve-sheaths,  bone- 
marrow,  blood-vessel  walls,  and  the  muscles.  In  this  form  the  spleen  is  firm 
(Ponfick,  Osier),  and  the  liver  is  sometimes  enlarged  and  the  subject  of  fatty 
degeneration.  Hemorrhagic  infarction  of  the  lung  occurred  in  5  out  of  7 
cases  examined  by  Osier. 

Secondary  Lesions. — The  catarrhal  inflammation  of  the  larynx  may  ex- 
tend in  depth  till  it  touches  the  perichondrium  of  the  cartilages  (perichon- 
dritis), and  a  croupous  exudate  in  the  larynx  may  often  coexist  with  edema. 
Lesions  are  present  in  the  lungs,  some  of  them  frequently  (general  bronchitis, 
bronchopneumonia),  and  others  rarely  (h>TX)static  congestion,  lobar  pneu- 
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monia),  and  pleuriiis  may  be  observed.  Cloudy  swelling,  diffuse  inflammation, 
and  sometimes  fatty  degeneration  of  the  liver  have  been  noted;  the  spleen  is 
enlarged  and  pulpy  as  a  rule.  The  heart  may  show  myocardial  alterations — 
chiefly  parendiymatous  and  fatty— and  rarely  endocarditis  and  pericarditis 
occur.  The  kidneys  show  cloudy  swelling,  an  acute  degeneration  of  the  epi- 
thelium, more  marked  than  in  otfier  infections,  occurs.  "An  acute  glomerulo- 
nephritis was  found  in  5  cases  out  of  54"  (Councilman).  Weigert  found  that 
at  the  commencement  of  the  stage  of  suppuration  the  microscope  revealed 
"small-pox  cylindric  masses"  in  the  various  viscera  (coagulation  necrosis). 

Etiology. — Bacteriology. — ^The  investigations  of  Councilman  and  his 
associates  have  resulted  in  the  discovery  of  a  protozoon  in  the  epithelial  cells 
of  the  lesions.  There  are  two  cycles  of  development,  intracellular  and  intranu- 
clear, the  latter  only  occurring  in  small-pox.  Transmission  of  these  organisms 
by  the  dried  epithelial  scales  may  be  responsible  for  the  spread  of  the  disease. 
These  findings  have  been  confirmed  by  Calkins  and  Howard  and  Perkins  of 
Cleveland.  M.  Funck  found  protozoa  (probably  the  same  organisms  pre- 
\'iously  described  by  Pfeiffer)  in  all  vaccinia  pustules  examined.  They  are 
usually  from  1  to  3/i  in  diameter,  and  larger  cyst-like  bodies  filled  with  spores 
also  occur.  Iskigami  has  also  discovered  protozoan-like  bodies  in  the  epi- 
thelial scales  of  the  vaccine  pustules,  lymph,  etc.  Haushalter  and  Etienne 
consider  the  hemorrhagic  symptoms  in  small-pox  due  to  secondary  infection 
with  the  streptococcus,  since  they  have  found  this  organism  in  the  blood  of 
those  dead  of  hemorrhagic  variola.  Widal  and  Sabrazes  have  ako  noted  the 
streptococcus  in  autopsies  upon  small-pox  cases. 

PrediBposiiif  Causes. — ^The  receptivity  for  variola  is  wellnigh  universal, 
and  among  the  few  who  have  enjoyed  immunity  were  three  distinguished 
phpdans — Diemerbroeck,  Boerhaave,  and  Morgagni.  It  may  be  said  that 
one  attack  confers  permanent  immunity,  but  exceptionally  a  second  or  even 
a  third  may  occur.  Vaccination,  also,  if  successful,  affords  future  protection 
against  variola,  but  to  this  rule  exceptions  are  not  infrequent. 

Afe. — All  periods  of  life  are  liable  to  the  disease,  but  the  very  young 
are  affected  in  a  relatively  larger  prop)ortion  than  older  persons.  During 
the  entire  puerperal  stage  there  is  an  increased  liability  to  the  disease.  It 
rarely  affects  the  fetus  in  utero,  and  most  babes  even,  who  are  exposed  to  the 
virus  at  the  time  of  birth,  will  not  take  the  disease  if  immediately  and  suc- 
cessfully vaccinated. 

Sex  is  without  influence. 

Season. — In  temperate  climates,  most  cases  occur  during  the  winter  months. 
On  the  other  hand,  in  tropical  countries  it  is  said  that  the  worst  cases  occur 
during  the  hottest  months. 

Race. — Among  unci\dlized  peoples  variola  spreads  with  frightful  rapidity, 
the  negro  and  other  very  dark  races  being  affected  in  larger  numbers  and  more 
severely  than  whites,  since  they  are  not  so  generally  vaccinated.  A  dread  of 
the  infection  predisposes  to  its  occurrence. 

The  Contagion;  Where  Found;  Modes  of  Conveyance  and  of  In- 
fection.— One  case  of  variola  is  prima  facie  evidence  of  the  existence  of 
another,  the  poison  having  been  transferred.  The  specific  poison  exists  in  the 
blood  and  in  the  secretions  and  excretions  (most  probably),  but  mainly  in 
the  pustules  and  dry  scabs  and  in  exhalations  from  the  lungs  and  skin.  The 
contagion  is  conveyed  principally  from  the  sick  to  the  healthy  by  the  dust-like 
particles  of  the  dried  scabs. 

Modes  of  Infection. — (a)  Inoculation  with  either  the  blood  or  the  contents 
of  the  eruption  or  the  dissolved  dry  scabs  is  followed  by  variola,     (b)  Contact 
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with,  or  proximity  to,  a  patient  suffering  from  small-pox  is  very  apt  to  convey 
the  poison,  with  resulting  variola  in  the  person  thus  eicposed.  To  what 
distance  the  contagion  can  be  conveyed  through  the  air  is  not  known,  but  i( 
is  probably  considerable;  and  all  authors  are  agreed  that  it  is  one  of  the  most 
infective  diseases  with  which  we  are  acquainted.  It  is  contagious  from  the 
earUest  active  stage  to  the  end  of  convalescence,  and  possibly  even  during  the 
stage  of  incubation,  (c)  Transmission  by  fomites  is  common,  the  poison  adher- 
ing to  clothes,  body-  or  bed-linen,  etc.,  and  evidence  is  not  wanting  to  show 
that  the  poison  is  highly  tenacious  of  pathogenic  power.  Its  vitality  is  re- 
tained after  death,  and  the  room  occupied  by  a  patient,  the  bedding,  and  the 
articles  of  furniture  all  serve  to  convey  the  disease  unless  thorough  disin- 
fection be  enforced.  The  infection  atrium  for  the  poison  into  the  system  is 
probably  the  respiratory  tract.  Rothwell'  reports  a  case  of  small-pox  in  vtero, 
without  signs  or  symptoms  of  the  disease  in  the  mother. 


Fig,  15.— Varioln  (Bw«), 

Clinical  History. — Incubation. — This  stage  varies  with  the  mode  ol 
communication  of  the  poison.  If  following  inoculation,  the  symptoms  appear 
in  six  or  seven  days;  when  originating  from  infection,  usually  in  twelve  days, 
though  this  stage  may  be  either  lengthened  by  a  day  or  two  or  shortened  tc 
an  equal  extent.  During  a  portion  of  this  period  complaint  may  be  made  ol 
certain  ill-defined  symptoms,  but  these  are  usually  absent.  Invasion  is  suddet 
and  accompanied  by  characteristic  signs.  These  are — a  severe  rigor,  high  fever: 
headache,  and  interne  lumbar  pains.  Instead  of  the  usual  severe  rigor,  repeated 
chills,  extending  over  twelve  to  twenty-four  hours,  may  occur.  The  symptoms 
of  the  onset  have  been  milder  in  the  recent  outbreaks,  although  similar  ii 
character  to  tfie  severer  types  of  former  epidemics.  During  the  preliminu} 
fever  the  respirations  are  accelerated,  the  puUe  becoming  decidedly  more  rapid 
and  there  may  be  generalized  bronchitis.  The  tongue  is  coated  and  slighi 
pharyngitis  may  exist.  There  are  anorexia,  general  vomiting,  and  constipation 
1  Northmtt  Med.,  September,  1917,  p.  2G5 
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or  rarely  diarrhea.  Restlessness,  delirium,  and  stupor  are  the  principal  nervous 
symptoms  observed.  Infective  albuminuria  is  common.  In  the  female 
menstruation  is  apt  to  occur. 

The  physical  si|^  referable  to  the  lungs  are  few,  and  consist  of  a  few  dry 
and,  later,  moist  Hlles,  heard  on  auscultation.  Palpation  detects  splenic  en- 
largement. From  the  second  day  the  so-called  initial  rashes  may  ap|>ear: 
(o)  ih  diffuse  scarlatinous  eruption^  which  in  no  way  differs  from  ordinary  scar- 
ioHna;  (6)  the  measly  eruption,  which  may  be  diffuse  and  present  a  striking 
similarity  to  that  of  measles.  Either  associated  with  these  or  occurring  in- 
dependently there  may  be  a  hemorrhagic  eruption  (usually  purpura),  the 
petediiae  coming  out  by  natural  selection,  mainly  upon  the  hypogastric  region 
or  the  inner  surfaces  of  the  thighs  and  in  the  axillae  (Simon).  The  initial  rashes 
occur  in  a  considerable  proportion  of  cases  (10-15  per  cent.).  The  stage  of 
tntatim  lasts  three  days  as  a  rule.  The  temperature  then  declines  rapidly, 
while  at  the  same  time  the  true  variolous  eruption  appears  upon  the  skin  and 
mucous  surfaces.  It  develops  first  upon  the  face,  particularly  upon  the  fore- 
had  and  the  hairy  scalp,  and  spreads  in  a  downward  direction  till  it  reaches 
the  legs,  where  it  last  appears.  The  skin  in  the  femoral  triangle  rarely  shows 
the  tnie  variolous  eruption.  Each  pock  passes  through  the  various  stages 
noted  in  the  pathologic  description — viz.,  papule,  vesicle,  pustule,  and  scab; 
and  viiea  the  stage  of  pustulation  has  been  reached  a  secondary  fever  develops. 
DiiDBg  the  following  remission  of  fever  the  headache,  lumbar  pains,  etc., 
sobade.  The  fever  of  suppuration  which  then  succeeds  is  accompanied  once 
BMQ  br  mariEed  constitutional  disturbances,  particularly  nervous  derange- 
nttb  (vild  delirium,  etc.),  and  at  this  time  complications  are  also  apt  to 
devduuk  Ob  tbe  eighth  or  ninth  day  of  the  eruption  (the  twelfth  or  thirteenth 
dqrsfdie  disease)  the  pustules  begin  to  dry  up,  forming  yellow  crusts;  the 
^diMand  swelling  of  die  skin  subside;  and  two  or  three  days  later  the  scabs 
looam  and  are  thrown  off.  During  this  stage  the  fever  again  declines  in  com- 
pany with  the  constitutional  symptoms,  and  convalescence  ensues.  As 
pivviuui^  stated,  when  suppuration  involves  the  true  skin  scars  are  the 
Writable  result.  The  hair  drops  off  sometimes,  even  to  the  extent  of  total 
^lopeeiay  but  is  generally  renewed. 

Uading  Stmptoms  and  Complications. — (o)  Eruption. — ^The  eruption 
m  the  nunre  typical  cases  appeard%t  the  end  of  the  third  or  on  the  fourth  day, 
owning  out  first  upon  the  forehead,  particularly  along  the  border  of  the  hairy 
**lp,  and  spreading  in  a  downward  direction  in  regular  progression.  It 
appears  in  the  form  of  slightly  elevated  maculae,  which  are  at  first  of  a  pale 
f^  color,  and  later  assume  a  darker  red  hue,  resembling  small  fleabites.  These 
•Dcrease  in  size  during  the  next  forty-eight  hours,  at  the  end  of  which  period 
^  are  developed  into  (1)  papules.  The  change  of  character  is  accompanied 
V  intense  itching  and  burning  of  the  skin  surface.  To  the  feel  they  are  papular, 
"keshdt  under  the  skin.  The  eruption  is  always  most  abundant  upon  the  face 
^  scalp,  while  the  hands  and  fingers  are  the  next  most  favored  seats.  At 
^  end  of  the  third  day  (the  sixth  day  of  the  disease)  the  conical  apices  of  the 
Papules  contain  liquid,  forming  thus  (2)  vesicles.  The  latter  increase  in  size 
""the entire  papide  is  converted,  at  the  same  time  acquiring  more  and  more 
<lecidedly  a  central  umbilication.  Puncturing  a  vesicle  does  cause  it  to  collapse, 
*^  aDows  only  a  small  portion  of  its  liquid  contents  to  escape,  owing  to  its 
'eticulated  character.  As  the  vesicle  increases  in  size  its  contents  become 
<1»que,  and  in  three  days  more,  or  about  the  sixth  of  the  eruption,  the  vesicles 
kcoine  (3)  pustules.  Umbilication  now  disappears,  and  the  pustule  looks 
Ml  and  well  rounded,  and  is  surrounded  by  a  red  border  or  "halo."  If  the 
pocb  be  close  set,  as  on  the  face,  wrists,  and  fingers,  the  intervening  skin  b 


188  INFECTIOUS  DISBASB8 

inflamed  and  swollen  and  the  itching  and  burning  become  almost  intolerable. 
The  pustules  may  coalesce  along  their  edges,  and  thus  the  eruption  becomes 
confluent.  The  eyes  are  closed  as  the  result  of  swelling  and  tumefaction  of 
the  face,  and  the  hands  and  feet  assume  a  rounded,  ball-like  appearance.  The 
face,  as  a  whole,  is  markedly  misshapen  and  is  ultimately  disfigured.  When 
the  pus  is  not  liberated  (a  comparatively  rare  event),  its  desiccation  begins 
on  the  ninth  day  (the  twelfth  day  of  the  affection) ;  if  the  pustule  is  ruptured 
earlier  (as  when  confluence  occurs),  it  begins  at  an  earlier  day.  (4)  The  tcabt 
now  form,  and  remain  until  about  the  twelfth  day  of  the  eruption,  and  when 
pits  or  scars  result  they  gradually  fade  until  they  remain  as  permanent  whitish 
spots. 

The  eruption  upon  the  mucous  membrane  develops  simultaneously  with 
that  of  the  skin,  and  among  favorite  surfaces  for  its  appearance  are  the  mouth, 
tongue,  soft  palate,  and  pharynx  (causing  dysphoffia),  the  nasal  chambers 
(causing  coryza),  the  larynx  (causing  hoargeness),  the  trachea  and  bronchi 
(causing  bronchiiis).  This  mucous  efflorescence  does  not  proceed  to  the 
development  of  pustules,  hut  forms  ordinary  ulcers  as  a  consequence  of  early 
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maceration  of  the  superficial  layers  of  the  mucosa,  and  these  ulcers  also  may 
become  confluent. 

The  »kin  presents  certain  complications  that  are  always  secondary  and  are 
deserving  of  mention  (erysipelas,  abscess,  gangrene,  bed-sores), 

(6)  The  Terrer. — The  temperature  at  the  onset  rises  rapidly,  and  may  touch 
103°  or  104°  F.  (39.6''-10''  C.)  on  the  first  day,  its  range  being  high  and  of  the 
continued  type  during  the  invasion  period.  Evening  temperature  of  105°  F, 
(40.5°  C.)  or  higher  may  be  observed,  and  in  three  days  (or  with  the  first  ap- 
pearance of  the  papules)  the  temperature  remits,  but  does  not  intermit  in 
true  variola.  It  remains  at  a  low  elevation  till  the  stage  of  suppuration  is 
reached,  when  a  fresh  rise  occurs.  This  secondary  fever-curve  is  apt  to  show 
exaggerated  points  of  elevation  and  deep  remissions.  The  latter  are  generally 
the  result  of  septic  absorption  (the  fever  of  suppuration).  Secondary  fever, 
since  the  variolous  infection  has  grown  milder  in  type,  is  often  slight  or  may  be 
wanting  {vide  supra).  This  period  lasts  from  one  to  three  or  four  days.  When 
desiccation  of  the  pustules  begins  defervescence  also  commences,  and  proceeds 
in  a  gradual  manner  by  lysis.  There  may  he  a  po»t\'ariolous  rise,  and,  if 
so,  its  presence  is  to  be  attributed  to  some  sequel  or  other. 
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(c)  The  Circulatory  System. — ^The  pulse  is  soft  and  much  accelerated 
(100  to  130)  and  of  good  volume  during  the  invasion  stage.    It  is  slower 
during  the  period  of  remission,  only  to  be  greatly  increased  in  frequency 
during  the  second  stage  of  fever.     During  the  latter  period  it  may,  owing  to 
cardiac  failure,  become  very  rapid,  and  finally  irregular  or  even  intermittent. 
Smple  endocarditis  rarely,  and  pericarditis  somewhat  more  commonly,  occur 
as  complications.    In  typical  cas^s  the  leukocyte  curve  shows  two  exacer- 
bations—one about  the  eighth  day,  another  from  the  twelfth  to  the  fourteenth 
day. 

{i)  Respiratory  Tract. — ^The  laryngitis  and  pharyngitis  which  are  due 
to  the  presence  of  pocks  in  the  respiratory  mucosa  have  already  been  mentioned. 
laryngeal  perichondritis  with  edema  of  the  glottis,  the  latter  p>erhaps  being 
the  result  of  a  direct  extension  of  the  pock-ulcers  to  the  perichondrium,  may 
arise;  it  is  ominous.  Chief  among  the  grave  secondary  complications  is  bron- 
chpneumonia  (inhalation  pneumonia) ;  and  lobar  pneumonia  also  occurs,  though 
laidy.  Pleurisy  is  not  infrequent,  particularly  as  an  associated  condition  in 
bronchopneumonia. 

(f)  The  Digestiye  System. — The  variolous  efflorescence  in  the  buccal 
and  pharyngeal  mucosa  may  be  an  agency  in  predisposing  to  a  secondary 
inflammation  in  adjacent  organs — e,  g,,  suppurative  otitis  media,  suppurative 
parotitis,  pseudodiphtheria,  etc.  Palpation  almost  always  shows  an  enlarged 
spleen,  and  not  infrequently  an  enlarged  Uver.  The  vomiting  which  is  usual 
at  the  onset  is  due  to  a  catarrhal  condition  of  the  stomach.  Constipation  is 
common,  but  diarrhea  is  also  sometimes  met  with,  being  excited  by  a  catarrh 
of  the  JMge  intestine,  and  is  esp)ecially  common  in  children.  The  pocks  may 
be  found  in  the  rectum  and  they  sometimes  excite  dysenteric  symptoms. 

(/)  The  Nervons  Sjrmptoms. — The  chief  of  these  have  been  already  pointed 
out  Violent  delirium  (previously  alluded  to)  may  be  followed  by  fatal  coma, 
and  m  children  convulsions  may  be  seen.  Very  rarely  paraplegia  has  been 
observed  during  the  attack,  though  it  is  more  common  during  the  convales- 
cence, and  is  then  due  to  different  causes,  such  as  peripheral  neuritis  and 
feniinated  myelitis  (Westphal).  Multiple  neuritis  may  be  a  sequel  or  the 
pharyngeal  nerve  may  alone  be  affected,  Among  other  conditions  rarely 
wising  during  convalescence  are  insanity,  epilepsy,  aphasia,  and  hemiplegia. 

is)  The  joiiits  may  be  swollen  and  painful  after  small-pox,  and  in  rare 
Q»ses  periostitis  may  be  observed. 

,  (A)  Renal  Symptoms. — Welch  and  Schamberg  made  analyses  of  the 
'^e  in  128  cases  of  variola,  and  found  the  presence  of  albumin  in  65  per 
cent  and  tube-casts  in  45  per  cent. ;  they  believe  that  the  albuminuria  in  most 
^es  is  the  expression  of  a  structural  change  due  to  the  small-pox  poison, 
^e  clinical  symptoms  of  variolous  nephritis  are  mild  as  a  rule.  Hemor- 
"Mipc  nephritis  may  occur,  but  it  is  rare. 

(i)  The  Special  Senses. — ^The  pustules  may  form  upon  the  conjunctivae 
^  eyelids,  and  several  important  conditions  result  from  this  variolous 
^volvement  of  the  eye — viz.,  conjunctivitis,  keratitis,  choroiditis,  and  pan- 
^thalmitis.  Hebra  met  with  ocular  compHcations  in  1  per  cent,  of  5000  cases 
^small-pox.    Otitis  media  has  already  been  mentioned. 

Special  Clinical  Forms. — There  are  two  unusual  types  of  variola 
"*^  We  important  in  being  severer  than  the  moderate  (discrete)  form. 
.  (a)  The  Confluent  Form. — This  is  the  result  of  an  abnormally  severe 
^'fiction,  and  is  less  oonmion  than  formerly.  The  ushering^n  symptoms 
IT  ^^^  severe,  and  the  eruption  may  appear  as  early  as,  or  even  before, 
^  third  day,  when  the  temperature  remits.    The  separate  papules  are 
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vastly  more  abundant  and  close-set;  and  after  the  stage  of  pustule  is  readied 
the  face  and  hands  present  an  uninterrupted  area  of  suppuration.  The 
deformity  of  the  countenance  is  correspondingly  pronounced.  NaturaUy, 
the  local  symptoms  are  intense  and  the  fever  and  its  concomitants  are  in  exact 
prop>ortion.  The  nervous  sympUrms  often  predominate.  Salivation  is  fre- 
quent. The  eruption  may  also  entirely  cover  the  mucous  surfaces.  The 
lymphatics  of  the  neck  may  be  greatly  swollen — a  circumstance  that  con- 
tributes to  the  facial  disfigurement.  The  various  complications  previously 
adduced  are  of  comparatively  frequent  occurrence,  and  following  these  a 
general  pyemic  process  may  develop.  When  death  occurs  it  is  usually  preceded 
by  the  typhoid  state  (typhomania,  tremors,  a  rapid,  feeble  pulse,  dry,  brown 
tongue,  and  diarrhea).    On  the  other  hand,  if  recovery  ensues,  it  is  tardy. 

(6)  Black  Small-poK. — In  this  form  the  blood  is  much  dianged,  so  that 
hemorrhages  into  the  skin,  mucous  membranes,  and  various  viscera  occur. 
It  is  important  to  distinguish  several  sub  varieties,  as  follows:  (1)  A  benign 
form,  in  which  blood  is  infused  into  the  pustules  when  patients  are  allowed  to 
leave  their  bed  too  early  in  convalescence.  Here  the  condition  is  due  to  the 
effect  of  gravitation,  and  hence  is  confined  almost  solely  to  the  lower  extrem- 
ities. (2)  Doubtless  the  ordinary  variolous  eruption  may  become  slightly 
hemorrhagic  without  aggravating  the  constitutional  condition.  (3)  A  danger^ 
ojis  hemorrhagic  tendency  may  be  manifested.  During  any  of  the  eruptive 
stages — papular,  vesicular,  or  pustular — hemorrhages  may  occur  into  the  erup- 
tion, and,  moreover,  free  bleedings  may  take  place  from  the  various  mucous 
surfaces.  The  initial  symptoms  are  usually  intense,  the  eruption  abundant, 
and  in  consequence  of  the  hemorrhages  collapse  often  occurs.  The  most 
serious  complications,  pneumonia,  diphtheria,  and  nephritis  (followed  by 
uremia),  are  also  apt  to  develop  and  terminate  life.  This  and  the  subsequ^it 
subvariety  are  truly  anomalous.  (4)  A  not  uncommon  form  is  met  with  in 
which  the  acute  hemorrhagic  diathesis  develops  during  the  period  of  invasion. 
Its  onset  is  characterized  by  the  usual  symptoms  intensified,  and  as  early  as 
the  second  day  ecchymotic  patches  appear  upon  the  skin  surface  and  grow 
rapidly  by  peripheral  extension,  the  mucous  surfaces  also  showing  more 
or  less  extensive  ecchymoses.  The  variolous  eruption  rarely  appears,  though 
occasionally  shot-like  papules  may  be  detected.  The  temperature  may  be 
slightly  elevated,  but  is  rarely  high.  Death  often  occurs  before  the  time  for 
the  appearance  of  the  characteristic  eruption. 

There  are  also  varieties  of  small-pox  that  pursue  an  abnormally  mild  course. 
Of  these  (c)  varioloid  deserves  first  place.  By  this  term  is  usually  meant  small- 
pox occurring  in  individuals  who  have  been  protected  by  a  successful  vaccina- 
tion, but  it  may  also  be  the  result  of  natural  insusceptibility.  Hence  variola 
and  varioloid  are  one  and  the  same  affection.  The  initial  symptoms  of  vario- 
loid do  not  differ  either  in  character  or  severity  from  those  of  true  variola,  but 
the  general  course  of  the  attack  is  peculiarly  prone  to  manifest  irregularities. 
In  the  pre-emptive  stage  an  erythematous  rash  is  very  common,  and  its  ap- 
pearance is  regarded  by  many  as  being  of  value  in  discriminating  varioloid 
from  variola. 

When  the  regular  eruption  appears,  the  fever  falls  to  normal  and  remains 
there.  The  rash  comes  out  by  the  end  of  the  first  or  on  the  second  day,  the 
papules  being  scanty,  but  may  appear  first  upon  the  trunk,  not  the  face. 
They  are  identical  with  the  papules  of  variola,  as  is  true  also  of  the  vesicles; 
but  pustulation  rarely  develops,  since  resolution  takes  place,  but,  as  a  rule, 
before  the  latter  stage  is  reached. 

The  seccmdary  fever  is  either  very  slight  or  entirely  wanting.  The  mucous 
surfaces  are  affected  slightly.    Papules  and  vesicles  may  be  found  in  close 
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pronmity;  not  so  in  variola.  Desiccation  begins  between  the  fifth  and  seventh 
days  of  the  eruption  (the  eighth  and  tenth  of  the  disease),  and  hence,  as  com- 
pared with  variola,  the  course  is  cut  short  and  serious  complications  almost 
never  occur.  There  has  been  noted  the  same  marked  tendency  to  extreme 
mildiiess  of  phenomena  that  characterize  variola  in  the  recent  epidemics. 

((f)  An  abortive  form  is  occasionally  observed.  It  is  characterized  by  the 
intensity  of  the  invasion  symptoms,  but  these  subside,  and  the  patient  enters 
at  once  upon  a  stage  of  speedy  recovery. 

An  exceedingly  mild  type  may  arise  during  seasons  of  epidemic  prevalence 
of  the  disease,  either  with  or  without  a  scanty  and  undeveloped  eruption; 
the  diagnosis  is  made  from  the  etiologic  circumstances. 

Diagnosis. — With  a  clear  history  and  the  presence  of  the  character- 
istic features  a  positive  diagnosis  b  a  simple  problem.  But  at  any  period  before 
the  papules  are  fully  developed  it  may  be  confounded  with  certain  other  acute 
infections,  notably  cerebrospinal  meningitis,  typhus  fever,  scarlatina,  and 
OMasles.  After  the  variolous  eruption  makes  its  api>earance  the  disease  may 
he  confounded  with  impetigo  contagiosa,  pustular  syphiloderm,  and  varicella. 
Councilman^  advocates  two  methods  to  decide  the  diagnosis :  one  is  by  corneal 
oocolation  on  the  rabbit,  the  other  direct  microscopic  examination  of  the  sus- 
pected lesion.  Force  and  Beckwith*  have  discovered  an  intradermel  reaction 
produced  with  vesicle  contents.  Thtf  method  pursued  is  to  make  intradermal 
tests  on  sensitized  rabbits  or  guinea-pigs. 

Differential  Diagnosis. — In  typhtis  fever  the  onset  is  very  like  that  of 
fflttD-pox.  TTie  former  may,  however,  be  distinguished  by  its  peculiar  etiologic 
Actors, especially  its  origin  by  importation  or  its  non-prevalence  in  the  vicinity; 
the  appearance  of  the  eruption,  first  upon  the  trunk  (chest  and  abdomen) 
Jn  the  form  of  macuke,  and  later  becoming  petechial.  Moreover,  in  typhus 
the  temperature  does  not  remit  with  the  appearance  of  the  eruption. 

Ftom  hemorrhagic  small-pox  typhus  is  sometimes  distinguished  with  great 
Acuity.  In  the  former  deaUi  often  occurs  before  the  eruptive  stage  is  readied. 
*o  typhus  shot-like  papules  are  never  detected,  whereas  they  are  'sometimes 
"^  m  hemorrhagic  small-pox. 

Hemorrhagic  small-pox  may  be  simulated  by  cerebrospinal  meningitis. 
If  the  history  be  not  clear,  lumbar  puncture  will  settle  the  doubt. 

Seorlatina  may  early  be  distinguished  from  the  erythematous  (scarlatinous) 

.  lash  which  often  precedes  the  appearance  of  the  variolous  eruption ;  this  is, 

•8  a  rule,  netither  so  intense  nor  so  uniformly  distributed  over  the  skin  surface 

J»  the  body  as  in  true  scarlatina.     Hemorrhagic  scarlatina  may  readily  be  con- 

™8ed  with  black  small-pox. 

The  macular  stage  of  the  eruption  may  be  confounded  with  measles.  The 
r^ence  of  the  characteristic  prodromes  and  symptoms  of  invasion  belong- 
^  to  the  latter  disease,  the  redness  and  swelling  of  the  conjunctivae,  the 
Pw>tophobia  and  marked  coryza,  the  stubborn  cough,  and  increased  fever 
•fttt  the  eruption  appears,  make  the  separation  easy,  as  a  rule.  After  the 
J^wufc  develop  into  hard,  shot-like,  conical  papules  the  scales  are  turned  in 
»xor  of  variola. 

Impetigo  contagiosa  presents  no  initial  stage;  it  begins  as  vesicopustules 
w  papules)  which  appear  "on  the  normal  skin  and  are  superficial  and  en- 
■'Re  by  peripheral  extension,  often  attaining  the  size  of  a  10-cent  piece 
•ttl  having  a  flat  appearance''  (W.  M.  Welch).  The  patient  may  infect  new 
•'^  hy  scratching.    Scars  do  not  result. 

^WhiUis  distinguishes  itself  by  a  milder  initial  stage,  by  the  indurated  base 

^  Osier's  Modem  Mediciney  vol.  ii,  page  295. 

*  Jour.  Amer.  Med.  Assoc.,  August  14,  1915,  p.  588. 
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of  the  pustule,  by  the  appearance  in  crops  of  the  skin  lesions,  and  by  the 
polymorphous  character  of  the  latter.  There  is  neither  umbilication  nor  char- 
acteristic pitting  after  the  scabs  fall,  but  a  coppery  hue. 

To  differentiate  certain  mild  cases  of  discrete  small-pox  (in  the  non-vac- 
cinated) and  varioloid  from  varicella  is  difficult.  In  the  table  below,  however, 
will  be  found  contrasted  points  of  distinction : 


Variola 


History 


Varicella 


Absence  of  previous  attack. 

Previous  or  existing  case  in  the  vicinity. 

Not  successfully  vaccinated. 

Occurs  at  any  age. 

Characteristic  pre-eruptive  stage — rash  on 
the  third  day. 

Vaccine  or  lymph  cause  typical  skin  re- 
action. 

Sacral  pain,  high  fever,  and  vomiting 
common. 


Same. 

Traceable  to  previous  or  present  case  of 
varicella. 

Negative. 

More  commonly  in  childhood. 

Eruption  not  preceded  by  prodomes;  de- 
velops more  rapidly. 

Varicella  vaccine  produces  no  reaction. 


Quite  uncommon. 


Eruption 


Appears  first  upon  the  forehead,  extend- 
ing downward. 

Vesicles  uniform  in  size,  umbilicated,  and 
deeper  seated. 

Eruption  contains  serum,  later  pus. 

Most  abundant  on  face  and  fingers. 

Various  stages  of  eruption  observed  at 
points  removed  from  each  other. 

Pin-prick  does  not  cause  collapse  of  ves- 
icles, being  multilocular. 

Itching  less  marked,  early. 

Secondary  fever  usually  present. 


Appears  first  over  parts  covered  by  clotii- 
ing.  No  regular  procession  over  the 
body. 

Vary  in  size,  sharply  elevated,  rarely  um- 
bilicated, and  feel  soft  and  velvety. 

Only  serum,  giving  pearly  translucency. 

Most  abunaant  upon  back  and  legs. 

Various  stages  side  by  side. 

Does  cause  collapse,  being  unilocular. 

Highly  characteristic. 
Absent. 


Park  found  that  monkeys  are  susceptible  to  inoculation  with  small-pox 
virus,  whereas  that  taken  from  cases  of  varicella  produced  no  result. 

The  prognosis  depends  up)on  (a)  the  degree  of  severity  of  the  type,  the 
severer  forms  (confluent  and  certain  of  the  hemorrhagic)  being  grave.  Tlie 
hemorrhagic  variety,  in  which  large  ecchymoses  suddenly  develop,  is  almost 
invariably  fatal,  and  often  before  the  cases  have  advanced  to  the  eruptive 
stage.  The  aggregate  number  of  pocks  that  appear  and  the  gravity  of  the 
infection  are,  as  a  rule,  proportionate. 

(6)  The  prognosis  is  modified  by  individual  peculiarities  (age,  intemperance). 
Thus  it  is  more  fatal  in  the  very  young  than  in  older  subjects,  more  fatal  in 
the  intemperate  than  in  the  temperate,  and  so  on. 

(c)  Complications  increase  the  death-rate  considerably.  Of  these,  broncho- 
pneumonia, lobar  pneumonia,  acute  nephritis  with  uremia,  septicopyemic 
conditions,  pseudodiphtheritic  angina,  and  pericarditis  are  most  p)otent  for 
evil.  Among  the  foremost  serious  symptoms  may  be  mentioned  excessive 
vomiting,  wild  delirium,  coma,  a  temperature  of  100°  F.  (41.1°  C.)  or  over, 
urgent  diarrhea,  and  dysentery. 

The  death-rate  has  been  computed  to  be  between  15  and  30  per  cent., 
varying,  however,  with  each  epidemic.  Welch's  statistics  from  the  Municipal 
Hospital,  Philadelphia,  are  as  follows:  In  2831  cases  of  variola,  54.18  per 
cent.,  while  in  2169  cases  of  varioloid  only  1.29  per  cent.  died.  During  the 
recent  wide-«pread  prevalence  of  the  disease  in  the  United  States  the  mortality 
rate  was  unprecedentedly  low.    Welch  and  Schamberg  found  the  death-rate 
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unvaccinated  persons  49.45  per  cent,  in  the  blacks  and  44  per  cent,  in  the 
tutes. 

Treatment. — ^The  varied  indications  in  the  treatment  of  small-pox  will 
e  considered  separately: 

(1)  Prophjlakis. — ^The  rules  that  have  been  laid  down  elsewhere  {tide 
rreatment  of  Typhoid  Fever)  for  disinfection  in  infectious  diseases  must  be 
ripdly  enforced  in  this  affection.  Quarantine  (jmblic  and  private)  must  be 
secured  if  the  deadly  progress  of  small-pox  is  to  be  averted.  Absolute  isola- 
tion cannot  be  carried  out  successfully  in  private  houses,  and  in  view  of  this 
fict  special,  well-equipped  hospitals  should  be  provided  for  the  reception  of 
the  disease.  It  is  important  also  to  remember  that  persons  who  have  been 
iflEcted  with  the  disease  cannot  with  safety  to  others  resume  their  former  places, 
either  m  the  family  or  in  society  at  large  before  they  are  completely  convales- 
cent.  The  best  means  of  prevention,  however,  is  vaccination  (vide  p.  196). 

(2)  General  Management. — ^The  room  occupied  by  the  patient  should 
be  large  and  freely  ventilated  (an  essential  matter,  though  strong  drafts  are 
to  be  avoided),  and  all  carpets,  curtains,  and  articles  of  furniture  not  abso- 
lutely needful  should  be  removed. 

The  diei  should  receive  careful  attention,  and  should  be  varied  according 
to  the  stage  of  the  affection.  During  the  initial  stage  it  must  be  restricted  to 
liquid  nourishment  (milk,  animal  broths,  etc.),  and,  in  addition,  cooling  drinks, 
induding  ice,  lemonade,  and  other  of  the  various  fruit-juices  (diluted).  During 
the  stage  of  remission  we  may  add  soups,  jellies,  eggs,  toast,  and  with  the  onset 
of  the  stage  of  suppuration  a  supportive  diet,  reinforced  by  the  judicious  use 
of  stimulants,  is  an  essential  part  of  the  treatment.  Light  forms  of  nourish- 
nient  must  now  be  given  in  definite  quantities  and  intervals. 

(3)  The  fever  and  associated  symptoms  during  the  invasion  stage  are  best 
controDed  by  the  cold  or  gradually  cooled  baths,  which  possess  all  the  advan- 
tJ^  in  this  disease  that  they  command  in  typhoid  fever.  Cold  sponge- 
baths,  the  ice-cap,  or  the  cold  pack  may  be  resorted  to  if  cold  immersion  baths 
*re  not  accessible  to  the  patient.  The  internal  antipyretics  must  be  given  with 
a  sparing  hand,  if  at  all,  and  only  as  antiseptic  agents,  on  account  of  their 
depressing  effects  . 

He  therapy  of  this  stage  also  embraces  the  treatment  of  certain  sympn 
toms.  The  vomiting  may  be  incessant  and  exhausting,  and  chipped  ice, 
pbttnpagne,  dilute  hydrocyanic  acid,  and  cocain  hydrochlorate  should  be  tried 
Hi  the  order  mentioned.  If  diarrhea  be  severe  it  should  be  checked  (though 
^ther  wholly  nor  suddenly)  by  the  use  of  arsenite  of  copper,  the  acetate  of 
M  (gr.  ij — 0.13)  and  opium  (ext.,  gr.  \ — 0.016),  in  combination,  or  by  bismuth 
*licyUte  (gr.  v — 0.3)  and  /?-naphtol  (gr.  iij— -0.2).  The  nervous  symptoms 
tte  usually  restrained  by  the  cold  affusions,  but  occasionally  a  wild  delirium 
"*y  necessitate  a  combination  of  sodium  bromid  (gr.  x  to  xv — 0.6-1.0)  with 
4e  deodorized  tincture  of  opimn  (njiv — 0.3),  given  every  two  or  three  hours. 
"«y  often  the  wise  administration  of  stimulants  removes  all  necessity  for  the 
^  of  further  means  of  overcoming  the  nervous  symptoms.  The  catheter 
^^  be  used  if  retention  of  urine  should  occur.  For  the  intense  pains  that 
Wong  to  this  stage  no  other  remedy  can  be  compared  with  morphin  sulphate 
(P-  i  to  \ — 0.00^-0.16),  to  be  administered  hypodermically,  and  repeated  if 
BMcwary. 

.  ,  (4)  As  previously  stated,  the  emptiGn  appears  with  the  termination  of  the 
™al  febrfle  period,  and  deserves  the  closest  attention.  The  indications 
•"8  twofold:  (a)  to  limit  the  eruption  as  far  as  is  possible,  and  (6)  to  modify 
itB  course,  so  that  extensive  suppuration  and  consequent  disfigurement  may  be 
prevented.  Ablutions  with  lukewarm  water,  to  which  may  be  added  some 
13 
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stimulation  with  alcoholics  and  other  cardiants,  the  assiduous  use  of  cold 

SDonses  or  ^raduaUy  cooled  baths,  and  nourishing  foods.     Larynaeal  peri- 

Aomritis  with  edema  of  the  glottis  may  suddenly  demand  tracheotomy. 

To  avoid  the  development  of  bedsores  an  air-cushion  should  be  provided,  if 

needful.    Care  should  also  be  exercised  to  prevent  ocular  complications,  and 

their  occurrence  demands  supportive  treatment.     I  have  much  confidence 

in  the  use  of  cold  compresses,  instilling  into  the  eyes  at  the  same  time  a  solution 

of  boric  acid  (gr.  x  to  xv— 0.6-1.0  to  fSj— 30.0). 

(7)  Special  Modes  of  Treatment. — ^These  would  be  found  to  be  numerous, 

were  we  to  enumerate  all  of  them,  but  only  those  based  on  the  principle  of 

antisepsis  are  worthy  of  notice.     According  to  one  plan,  which  has  many 

[    idvocates,  antiseptic  agents  are  administered  internally.     The  remedies  that 

[    bave  been  most  frequently  employed  in  this  manner,  and  with  perhaps  the  most 

promising  results  are  the  sulphocarbolates,  sodium  salicylate,  carbolic  acid, 

creasote,  mercuric  chlorid,  and  the  sulphites.     Woodson  adopted  as  a  plan 

of  treatment  in  the  Holguin  epidemic  daily  scrub-baths,  1  :  2000  mercuric 

cblorid,  and   open-air   treatment.     Du  Castel  advises  at  the  time  of   the 

cniption  injections  of  ether  morning  and  evening;  during  the  day  a  solution 

containing  2  or  3  grains  of  the  extract  of  opium  is  to  be  given  in  divided  doses. 

Kmyoun,  Lundmann,  and  B^l^re  have  used  the  serum  from  vaccinated 

subjects  (human  beings  and  the  lower  animals)  or  from  variolous  patients  in 

advanced  stages  of  the  disease  in  the  treatment  of  small-pox.     The  cases, 

kowever,  are  insufficient  to  warrant  deductions. 

^Mdal  Methods  of  External  Medication. — Talamon  recommends  a  mer- 
Qffic  ddorid  spray  for  small-pox  vesicles  and  pustules  as  follows: 

I|.     Hydrarg.  chlor.  corros., 

Acidi  tartarici,  da  gr.  xx  (1.3); 

Alcoholis,  fSij     (8.0); 

iEtheris,  q.  s.  ad  fjij      (60.0).— M. 

Sig.  Use  as  directed  four  times  daily.    ("Poison**  label.) 

"  is  essential  to  exercise  the  precaution  to  protect  the  eyes,  which  may  be 
covered  by  layers  of  cotton  dipped  into  a  saturated  solution  of  boric  acid. 
Talamon  advises  the  commencement  of  this  method  on  the  first  day  of  the 
^'J^tion,  the  application  to  be  preceded  with  a  vigorous  washing  of  the  face 
^4  9w^,  which  may  be  rinsed  off  with  boric  acid  and  then  dried  with  ab- 
*rtait  cotton.  After  the  spray  has  been  used  the  face  should  be  covered 
With  a  layer  of  a  50  per  cent,  glycerolate  of  mercuric  chlorid  in  order  to  keep 
4e  skin  continuously  aseptic.  After  the  fourth  day  the  number  of  sprayings 
pw  diem  is  gradually  lessened,  so  that  by  the  seventh  day  they  may  be  dis- 
cwitmued;  but  the  application  of  the  glycerolate  should  be  continued. 

Talamon  added,  in  the  confluent  and  other  grave  forms  of  the  disease, 
PDoal  mercuric  chlorid  baths,  lasting  for  three-quarters  of  an  hour  to  an 
jwr.  The  buccal  and  pharyngeal  eruption  is  to  be  treated  by  gargles  and 
"tions  of  boric  acid. 

^  GoBfalescence. — A  furfuraceous  desquamation  may  persist  for  some 
^;  it  is  to  be  treated  by  applications  of  oils  containing  some  disinfectant. 
Convalescence  is  not  established  until  desquamation  ceases. 
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Historic  Note. — One  of  the  first  steps  in  preventive  medicine  was 
the  practice  of  inoculation  as  a  method  of  protection  against  the  infection  of 
small-p>ox.  It  had  been  practised  in  China  and  other  Asiatic  countries  for 
centuries,  and  Lady  Montague,  the  wife  of  an  English  ambassador  to  Turkey, 
eariy  in  the  eighteenth  century  introduced  it  into  England,  after  which  time 
and  until  vaccination  was  known,  it  was  very  extensively  practised  there. 
Pus  taken  directly  from  a  small-pox  pustule  was  introducied  beneath  the 
epidermis,  and  the  person  inoculated  develoi>ed  variola  of  a  mild  form. 

The  objections  to  this  method  were  that  it  did  not  always  produce  a  mild 
form  of  variola,  a  small  percentage  of  cases  having  a  fatal  termination,  and  that, 
however  mild  the  attack,  other  unprotected  persons  brought  in  contact  with 
it  were  as  liable  to  contract  virulent  small-p>ox. 

In  a  paper  published  in  1798  Edward  Jenner,  a  physician  of  Gloucester- 
shire, England,  and  a  pupil  of  John  Hunter,  first  made  known  to  the  world 
the  value  of  vaccination.  Twenty  years  previous  he  had  observed  that  per- 
sons employed  in  dairies,  who  were  accidentally  inoculated  with  cow-pox 
were  insusceptible  to  the  contagion  of  small-pox,  and,  after  experimenting  all 
these  years,  he  became  satisfied  that  inoculation  with  the  vaccine  lymph  was 
preventive  against  small-pox.  After  the  publication  of  his  paper  he  was 
subjected  to  ridicule  and  abuse  by  the  profession,  but  through  his  persistence 
he  was  finally  allowed  to  practice  his  method  of  vaccination  in  the  wards  of  a 
hospital,  and  in  the  course  of  a  few  years  it  became  generally  recognized  and 
was  practised  in  France  and  America,  as  well  as  in  England.  Later,  the 
method  fell  into  disrepute  for  a  time  owing  to  the  fact  that  certain  persons 
who  had  been  vaccinated  suljsequently  contracted  the  disease,  it  not  being 
known  then  that  a  revaccination  was  necessary  from  time  to  time.  At  present 
it  is  generally  held  that  successful  vaccination  imposes  almost  complete  im- 
munity against  variola. 

Vaccinia,  or  cow-pox,  is  a  mild  eruptive  disease  that  occasionally  occurs 
among  cattle,  a  similar  disease  being  produced  in  them  by  inoculation  with 
the  small-pox  virus  from  man.  It  is  communicable  by  contact  only,  and  b 
usually  carried  from  one  cow  to  another  by  the  hands  of  the  milkers;  hence 
being  usually  found  on  the  udder  or  teats  of  milch  cows.  Since  Jenner's 
time  many  theories  have  been  advanced  as  to  the  exact  nature  of  this  disease 
in  cattle,  and  at  the  present  day  the  subject  is  still  in  dispute.  It  is  now, 
however,  generally  conceded  that  if  cow-pox  is  a  distinct  disease,  originating 
only  with  the  cow,  the  eruptive  disease  produced  in  this  animal  either  by 
inoculation  of  small-pox  virus  from  man  or  of  "grease"  from  the  horse  is,  at 
least  in  all  essential  respects,  a  disease  not  to  be  distinguished  from  primary 
or  idiopathic  vaccinia.  Guamieri  has  described  certain  parasitic  organisms, 
the  Cytorrhycics  variolcB  seu  vdccinicB,  found  in  corneal  lesions  produced  by  the 
injection  of  vaccine  l^-mph.  This  observation  has  been  confirmed  by  PfeiflFer 
and  others,  but  the  pathogenic  nature  of  these  protozoa  has  not  been  deter^ 
mined. 

The  vaccine  virus  consists  of  the  liquid  contained  in  the  vesicle.  It  is 
prepared  by  cureting  the  six-day-old  vesicles  on  a  "sown"  calf's  abdomen, 
then  collecting  the  lymph,  which  is  ground  in  a  special  mill,  thoroughly  mixed 
with  glycerin,  and  preserved  for  several  weeks  to  ripen.  If  kept  in  a  cool 
place  the  glycerinated  lymph  retains  its  virtue  for  many  months  or  possibly 
longer,  but  should  not  be  used  after  three  months  have  elapsed.  It  b  pre- 
served in  capillary  glass  tubes,  sealed  at  both  ends,  or  between  glasses,  ot 
ivory  or  glass  points,  coated  with  lymph,  are  placed  in  sealed  glass  tubes. 
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Dried  ivory  or  glass  points,  formerly  widely  used,  are  forbidden  to  be  employed 
by  an  Act  of  Congress  (1910)  on  account  of  the  dangers  of  infection.  It  is 
impossible  by  the  ordinary  methods  of  preparing  lymph  to  secure  a  prepara- 
tion which  is  bacteria  free.  For  this  reason  glycerin  is  added  in  order  to  destroy 
the  bacteria,  as  nearly  as  possible,  through  dehydration.  A  true  bacteria-free 
vacdne  has  been  produced  recently  by  Noguchi,  who  injected  a  virus  free  of 
spore-bearing  bacteria  into  the  testes  of  rabbits,  and  at  the  end  of  the  fourth 
day  excised  the  testicle  and  mixed  the  ground  pulp  with  50  per  cent,  glycerin. 

The  Site. — ^The  point  usually  chosen  for  vaccination  is  on  the  arm  over 
the  insertion  of  the  deltoid  muscle;  but  in  girls,  for  cosmetic  reasons,  it  is  some- 
rimes  preferred  on  the  leg,  and  the  most  common  site  is  over  the  junction  of 
the  two  heads  of  the  gastrocnemius  muscle. 

Tecknic  in  Vaccination. — After  the  part  selected  has  been  rendered  sur- 
gically clean,  gently  scrape  the  skin  with  an  aseptic  lancet  or  other  instrur 
ment  until  serum  begins  to  exude.  The  scarification  should  be  in  one  direction 
only.  Cross  scarification  is  more  likely  to  cause  secondary  infections,  par- 
ticulariy  tetanus,  and  on  account  of  this  possibility  it  has  been  forbidden  by 
law  in  Grermany.  If  by  too  vigorous  scraping  more  than  a  small  amount  of 
blood  should  be  drawn,  it  must  be  carefully  dried  with  a  piece  of  sterile  cotton 
before  the  lymph  is  applied.  Recently  the  subcuticular  administration  of  . 
vaccine  by  hypodermic  has  been  recommended  because  of  the  rapidity  ¥ath 
which  a  large  nimaber  of  vaccinations  can  be  done  and  because  of  the  freedom 
from  secondary  infection. 

lie  charg^  end  of  a  vaccine  point,  covered  with  glycerinated  virus  and 
protected  by  a  thick  covering  of  paraffin,  is  now  gently  rubbed  over  the  abraded 
spot  and  the  limb  left  exposed  to  the  air  until  the  lymph  has  been  dried  upon  it. 
It  may  then  be  protected  by  a  piece  of  gauze  strapped  on  it  I.  Dyer  advises 
the  breaking  of  the  vesicle  and  treating  the  site  antiseptically,  thus  avoiding 
the  proverbial  "sore  arm"  and  minimizing  the  resulting  scar.  Humanized 
lymph  is  still  preferred  by  some,  in  which  case  "arm-4:o-arm"  vaccination  is 
best.  The  lymph  is  taken  from  a  characteristic  vaccine  vesicle  (from  the  fifth 
to  the  seventh  day)  of  a  healthy  child  and  applied  directly  to  the  arm  of  another. 
The  virus  may  be  dried  and  preserved  for  use  as  in  the  case  of  bovine  virus. 

The  scab  resulting  from  a  vaccine  vesicle  on  a  healthy  child  was  formerly 
quite  generally  used,  and  it  could  be  kept  a  long  time  without  losing  its  virtue. 
It  was  sure  in  its  action,  but  it  was  more  liable  to  become  infected  than  the 
hmph  when  preserved  in  the  usual  way,  and,  since  the  vaccine  farms  are  so 
conveniently  located,  lymph  may  be  obtained  from  them  at  any  time  without 
deUy.  The  possible  danger  of  conveying  syphilis  from  one  person  to  another 
by  means  of  humanized  lymph  should  lead  to  its  abandonment.  In  recent  years, 
however,  bovine  virus  has  been  shown  to  be  occasionally  infected  with  tetanus, 
and  that  implantation  of  the  tetanus  germs  during  vaccination  may  occur. 

Period  of  Life  for  Vaccination. — It  is  usually  advised  to  vaccinate  infants 
within  a  few  weeks  or  months  after  birth;  but  unless  small-pox  is  prevalent, 
it  is  best  to  wait  until  the  latter  part  of  the  second  or  the  beginning  of  the  third 
year,  as  the  child  has  then  passed  through  its  teething  period  and  will  be  better 
able  to  resist  the  effects  (slight  though  they  may  be)  consequent  upon  vaccina- 
tion. Kerley  advises  vaccination  at  five  months,  or  before  the  teething  period. 
If  an  epidemic  be  prevailing,  vaccination  should  be  performed  during  the  first 
week  or  even  the  first  day  after  birth;  and  pregnant  women  should  receive 
ptompt  vaccination  at  any  period  of  gestation  if  exposed  to  small-pox. 

Time  for  Revacdnation. — To  ensure  the  individual  against  infection  he 
should  be  revaccinated  at  puberty  and  at  any  time  when  small-pox  is  epidemic 
or  is  liable  to  become  so. 
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H.  A.  Gins,  however,  states  that  immunity  begins  to  dwindle  from  the 
tUrtieth  year  onward,  and  after  the  fortieth  year  only  about  one-third  are 
still  protected,  and  those  only  partially. 

Symptoms. — After  vaccination  no  local  or  constitutional  effects— 
except  the  slight  irritation  due  to  scarification — are  noticed  until  the  third 
day,  rarely  as  late  as  the  fifth  or  even  sixth  day,  when  a  small  red  papule  ap- 
pears. By  the  fifth  or  sixth  day  a  vesicle  appears.  By  the  ninth  day  it  is 
fully  developed,  and,  like  the  vesicle  of  variola,  is  filled  with  colorless  lymph, 
is  umbilicated,  multilocular,  and  has  a  distinctly  inflamed  areola  of  deep  red 
color,  accompanied  by  heat,  itching,  and  tenderness.  By  the  tenth  day  this 
may  extend  an  inch  or  two  from  the  vesicle.  Quite  frequently  the  axillary 
or  inguinal  glands  (depending  upon  the  location  of  vaccination)  are  swollen 
and  tender,  and  in  a  tuberculous  child  they  may  go  on  to  suppuration.  After 
the  tenth  day  all  these  symptoms  gradually  decline;  the  pustule  dries  up,  and 
then  forms  a  brown  scab  which  is  usually  detached  in  the  third  or  fourth  week, 
leaving  a  permanent  cicatrix.  The  course  is  more  rapid  in  revaccinations. 
Force  and  Stevens^  point  out  that  the  so-called  immediate  reaction  following 
a  revaccination  should  be  regarded  as  successful  vaccination. 

Complications. — Occasionally  one  or  more  additional  vesicles  are 
formed  at  a  little  distance  from  the  point  of  inoculation,  and,  rarely,  there  is 
a  general  vesicular  eruption,  due  to  absorption  of  the  lymph.  An  erythematous 
rash  about  the^sixth  day  is  not  unconunon.  ErysipeUis  may  occur  as  a  com- 
plication, and,  if  it  is  prevalent  in  the  house,  vaccination  should  as  a  rule, 
not  be  performed.  Among  other  rare  compUcations  are  tetanus  {vide  p.  303) 
and  the  hemorrhagic  diathesis. 

An  ulcer  may  form  which  may  be  weeks  in  healing.  Sexton  noted  marked 
improvement  from  the  constant  local  application  of  antistreptococcus  serum. 
Eczem/i  and  other  skin  affections  are  usually  aggravated  during  the  course  ol 
vaccination,  and  it  is  possible  for  syphilis  to  be  inoculated  with  the  vaccine 
virus.     Any  of  these  complications  call  for  the  usual  treatment. 


VARICELLA 

(Chickenr-pox) 


Definition. — ^An  acute,  contagious  disease,  characterized  by  a  cutaneous 
eruption  of  papules,  passing  into  vesicles  and  pustules;  also  by  slight  fever  and 
mild  constitutional  symptoms.  For  a  long  time  it  was  confounded  with  vario- 
loid, but  its  distinct  character  has  now  been  recognized  for  many  years.  Com- 
plications and  sequelse  are  infrequent. 

Etiology. — ^The  virus  is  not  transmitted  by  the  inoculation  of  the  vesicle 
contents,  as  a  rule,  although  it  has  rarely  been  thus  communicated.  The 
specific  poison  has  not  been  satisfactorily  isolated,  but  it  is  suspected  that 
certain  protozoa  are  the  direct  cause.  Positive  proof,  however,  is  wanting. 
Varicella  may  be  transmitted  by  exposiu^  to  another  case  or  possibly  through 
the  medium  of  a  third  person,  the  school  and  asylum  being  the  most  frequent 
points  of  its  origin.  It  affects  children  of  all  ages,  and  usually  one  attack  is 
protective.  Doty  and  others  have  observed  varicella  in  the  adult.  It  closely 
resembles  measles  in  its  contagiousness. 

Symptoms. — ^The  inctdnxtion  period  is  uniformly  from  fourteen  to  sixteen 

1  Jour.  Lab.  and  ain,  Med.,  1018,  iii,  220. 
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days.    If  there  be  a  prodromal  stage  of  the  disease,  certainly  in  the  vast  major- 
ity of  cases  it  cannot  be  recognized,  though  a  slight  fever  and  general  indis- 
podtion  may  be  noticed  for  twenty-four  hours  before  the  appearance  of  the 
eruption.    In  many  cases  the  eruption  is  the  first  symptom.     This  occurs 
in  the  form  of  small  reddish  puncta,  from  which  rapidly  develop  rose-colored 
maculations,  and  these  become  densely  distended,  transparent,  or  slightly 
ydbwish  vesicles  of  the  average  size  of  a  split  pea.     The  eruption  appears  first 
upon  the  upper  part  of  the  body,  the  chest  and  back,  neck,  scalp,  and  face 
(on  the  latter  quite  sparingly),  and  always  upon  the  hairy  scalp.     Frequently 
the  vuides  form  on  the  mucous  surface  of  the  lips,  inside  the  cheeks,  on  the 
tongue,  palate,  conjunctivae,  and  in  the  progenital  regions  of  both  sexes.     At 
times  the  glands  of  the  throat  become  slightly  enlarged  and  painful,  the 
vesides  are  superficial,  the  child  has  the  appearance  of  having  received  a  shower 
of  boOing  water,  and  the  firm  papule  which  precedes  the  variolous  rash  is 
altogether  wanting.    The  vesicles  are  at  first  transparent,  and  their  contents 
pkinly  show  through  their  translucent  roof-wall  which  is  composed  only 
of  the  stratum  comeum  of  the  epidermis.     The  contents  of  the  vesicles  be- 
come lactescent,  and  gradually  seropurulent.     The  areola  is  most  distinct 
when  the  vesicle  is  fully  formed  and  fades  as  the  latter  dries.     Desiccation 
begins  at  the  apex  of  the  vesicles.     Crusts  form,  which  drop  off  in  from  five  to 
twenty  days,  depending  upon  the  depth  to  which  the  skin  has  been  involved. 
On  the  trunk,  as  a  rule,  no  mark  is  left,  but  after  the  more  severe  attacks, 
when  the  true  skin  has  been  involved,  scars  remain,  and  frequently  there  is 
quite  deep  pitting.    The  marks  are  usually  on  the  face  when  the  skin  has  been 
unprotected.    On  the  hands  and  feet  the  vesicles  appear  without  having  been 
preceded  by  a  papule,  and  sometimes  there  is  no  areola,  each  vesicle  resembling 
t  drop  of  water  upon  a  healthy  skin.     Pustules  may  develop  in  consequence 
of  irritation  or  infection,  as  the  result  of  scratching,  or  in  feeble  or  poorly 
nourished  children,  and  in  unhealthy  children,  deep  ulceration  may  occur, 
Iwting  for  weeks. 

In  mild  cases  only  ten,  twenty,  or  thirty  spots  may  be  found  on  the  body, 
but  in  severe  cases  the  sldn  may  be  almost  covered  in  certain  regions.  The 
^STiption,  however,  is  never  confluent.  The  temperature  is  highest  on  the  second 
or  third  day,  when  the  eruption  is  appearing.  In  mild,  uncomplicated  cases 
the  thermometer  registers  101''  or  102°  F.  (38.3**-38.8°  C.)  for  two  or  three  days 
*t  most,  but  in  severe  cases  the  temperature  may  be  as  high  as  104°  F.  (40°  C). 
Tlus  is  usually  due  to  broken  health  prior  to  the  acute  illness.  The  temperature 
falls  gradually  as  the  rash  fades,  and  presents  a  temperature-curve  similar  to 
tl^t  of  measles. 

There  is  usually  neither  coryza,  cough,  vomiting,  nor  diarrhea. 

Complications. — Erysipelas  occasionally  acts  as  a  serious  complica- 
^n  in  delicate  children.  It  may  develop  about  the  pocks,  particularly  when 
^y  are  deep  and  associated  with  some  ulceration,  and  scratching  with  unclean 
™^  is  its  prime  causal  factor.  In  rare  cases  there  may  be  necrotic  inflam- 
mation about  the  site  of  the  pox  {varicella  gangrcenosa).  Adenitis,  mild  and 
elated,  and  suppuration  in  the  deeper  cellular  tissue  may  occur. 

Nephritis  is  infrequent,  but  may  occur  in  carelessly  managed  cases.  L. 
^^  has  coUected  40  cases  of  nephritis  complicating  variceUa. 

Varicella  is  also  quite  frequently  complicated  with  other  infectious  diseases, 
"^  varicella,  scarlet  fever,  and  measles  have  been  seen  curiously  blended  in 
^Pffcmic  form.  Ceof  has  reviewed  the  literature  and  found  40  cases  of  scar- 
"tiniform  eruption  occurring  in  varicella.  Varicella  and  measles,  however 
^^  more  conmionly  associated.  The  association  of  chicken-pox  with  herpes 
^^^^  is  seen  at  times.    Goldberg  and  Francis^  report  3  such  cases  seen 

^  Jowr.  Amer.  Med.  Assoc.,  1918,  Ixx,  1061. 
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SCARLET  FEVER 

(Scarlet  Rash;  Scarlatina) 

Definition. — Scarlet  fever,  or  scarlatina,  is  a  self-limiting,  acute,  con- 

tagbus  disease,  characterized  by  vomiting,  fever  (more  or  less  typical),  angina, 

and  in  twelve  or  twenty-four  hours  by  a  diffuse,  punctiform,  scarlet  eruption, 

followed  by  membranous  desquamation  and,  frequently,  by  nephritis.    It  is 

a  disease  of  childhood,  but  may  occur  at  any  time  of  life. 

Scarlatina  is  a  wide-spread  disease,  though  perhaps  less  universal  than 
measles.  It  is  endemic  in  all  the  large  cities  of  the  globe,  and  at  intervals 
becomes  epidemic.  Smaller  towns  and  rural  districts  are  visited,  and  the 
epidemics  are  usually  traceable  to  importation  of  scarlatinal  poison. 

Pathology. — There  are  no  pathognomonic  changes.  When  death  occurs 
eariy  the  chief  lesions  are  presented  by  the  throat,  while  in  addition,  engorge- 
ment of  the  viscera  is  noted,  especially  of  the  brain.  The  exanthem  is  rarely 
visible.  In  malignant  types,  however,  in  which  the  eruption  is  not  seen  during 
life,  it  m^kes  its  appearance  rarely  after  death,  and  this  aids  in  estabUshing  the 
nature  of  the  affection. 

When  death  occurs  at  an  advanced  stage  the  lesions  are  those  either  of 
Jjephritis  (with  dropsy),  or  of  septicopyemia,  or  of  inflammation  of  one  or 
nwrc  of  the  serous  surfaces  (pleurisy,  pericarditis,  endocarditis,  meningitis, 
etc.).  Of  355  cases  of  scarlet  fever  in  soldiers,  De  Massary^  found  nothing 
to  suggest  that  either  the  endocardium  or  pericardium  had  been  aflPected.  Ad- 
ditional changes  in  the  various  viscera  are,  for  the  most  part,  identical  with 
tlHwe  met  with  in  other  acute  infective  diseases.  Stegemann  believes  that  the 
keart  weakness  in  severe  toxic  cases  lies  in  pathologic  lesions  in  the  heart  ganglia. 
The  blood  is  dark,  fluid,  and  coagulates  freely,  owing  to  a  decrease  in  its  fibrin 
factors. 

Among  other  lesions  which  are  more  or  less  peculiar  to  the  disease  are: 
W  The  eruptiofiy  which  is  a  dermatitis  of  very  mild  grade.  J.  F.  Schamberg 
pomtsout  that  the  discrete  vesicles  sometimes  seen  originate  in  the  hair-follicles 
Of  in  the  deeper  layers  of  the  rete,  and  contain  a  turbid  leukocytic  fluid.  (6) 
^^oHatlnal  angina,  which  in  its  mildest  form  presents  hyperemia  of  the  mucosa 
^  the  tonsils,  soft  palate,  and  pharynx.  In  the  severer  grades  the  inflam- 
Dtttion  is  phlegmonous  (scarlatina  anginosa),  and  sometimes  terminates  in 
^^Iceration.  There  is  great  swelling  (especially  of  the  tonsils),  and  the  forma- 
tion of  abscesses  is  oonmion.  Extension  of  the  purulent  inflammation  to 
the  ooonective  tissue  of  the  neck  produces  marked  induration,  and  more  or 
•ess  extensive  abscesses  may  take  place.  Gangrene  sometimes  supervenes. 
\^)  In  certain  epidemics  a  membranous  exudate  accompanies  the  scarlatinal 
®*^*na.  When  it  appears  early  it  is  non-diphtheritic,  as  a  rule,  and  often  due 
^  the  streptococcus;  on  the  other  hand,  when  it  comes  on  late  it  often  shows 
^  presence  of  the  LolBSer  bacillus.  Schabad  has,  however,  shown  that  bacilli 
f**en  from  the  throats  of  incipient  cases,  although  morphologically  character- 
^  have  little  or  no  virulence.  There  is  also  a  malignant  form  of  membranous 
jcarlatinal  angina,  occasioned  by  a  secondary  streptococcic  infection  (Hirsch- 
^^)-  (d)  The  Nephritis, — ^The  renal  lesions  are  included  in  the  description 
^  Acute  Bright's  Disease. 

Etiology. — ^The    bacteriology  of   the   affection    is    imperfectly  known. 

Streptococcus  pyogenes  has  been  found  in  nearly  all  the  inflammatory 

implications  of  the  disease,  especially  scarlatinal  pneumonia  and  angina, 

^i  some  pathologists  (Babis,  Berg^,  Klein)  have  held  it  to  be  the  cause. 

*  Joiar.  Amer.  Med,  Assoc.,  May  18,  1918,  p.  1506. 
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Raskin  and  Mosny,  however,  believe  that  it  is  an  example  of  mixed  infection, 
the  streptococcus  being  merely  a  secondary  factor. 

W.  J.  Class  first  described  an  organism  (Diplococcus  scarlatinas),  ffis 
researches  have  been  confirmed  by  those  of  Gradwohl,  Jacques,  Page,  and  others. 
The  habitat  of  the  diplococcus  is  not  known,  but  it  has  been  found  in  the  blood, 
throat,  epidermal  scales,  and  urine  of  scarlatinal  cases.  The  size  of  the  or- 
ganism b  variable,  and  it  stains  with  standard  watery  dyes  easily,  uniformly, 
and  regularly  (Gradwohl).  Class  reports  on  his  experiments  to  obtain  an 
antitoxin  for  Diplococcus  scarkUiruB,  in  which  he  was  successful.  Sommerfield 
has  found  the  constant  presence  of  streptococci  in  the  tissues  and  blood.  This 
may  be  the  same  organism  as  the  Class  coccus. 

Mallory  and  Medlar^  have  isolated  a  strongly  Gram-positive  bacillus  (£a- 
cillus  scarkUincB)  which  they  feel  assured  is  tiie  causative  agent  of  scaiiet 
fever.  It  is  found  after  the  skin  eruption  appears,  usually  in  the  tonsils  or  at 
the  root  of  the  tongue.  The  desquamative  material  from  the  skin  is  not  in- 
fectious, but  the  secretions  from  the  nose  and  mouth  are.  Vipond  claims  to 
have  found  a  bacillus  in  the  enlarged  axillary  and  inguinal  lymphatics.  Pryei 
and  Kelly^  found  in  19  out  of  24  cases  a  diphtheroid  or^am'sm  in  pure  culture. 

The  receptitjity  for  scarlet  fever  is  not  so  great  as  m  certain  other  exan- 
themata (e.  g.,  measles) ;  hence  in  a  household  in  which  there  are  several  children, 
some  are  apt  to  escape  the  disease,  even  though  all  have  been  equally  exposed. 
The  virus  is  probably  contained  in  the  excretions  from  the  throat,  nose,  or  ear, 
and  in  the  epidermal  scales  thrown  off  from  the  surface  of  the  body.  It  is 
also  present  in  the  blood. 

Modes  of  Conyeyance. — (a)  The  majority  of  the  cases  are  produced  by 
conta^gion,  and  I  have  observed  that  a  single  contact  of  a  healthy  child  with  a 
scarlet  fever  patient  suffices.  The  disease  may  also  be  transferred  by  persona 
who  have  been  in  the  sick-room,  while  they  themselves  escape.  Aaser  found, 
out  of  3800  cases,  79  had  been  infected  by  discharged  hospital  patients  from 
one  to  five  weeks  after  cessation  of  desquamation  ("return  cases").  The 
source  of  infection  in  these  cases  is  an  abnormal  secretion  due  to  some  local 
affection  of  throat,  nose,  or  ear  associated  with  discharge.  (6)  It  is  also  com- 
municated by  fomiies,  and  the  poison  of  scarlatina  contained  in  clothing  re- 
tains its  infective  power  for  months.  Again,  any  objects  (furniture,  utensils, 
library  books,  toys)  which  the  patient  has  handl^  may  serve  to  communicate 
the  poison,  (c)  Infected  dairies  have  been  known  to  disseminate  the  poison 
and  give  rise  to  epidemics,  (d)  The  infection  may  also  be  air-borne,  diou|^ 
not  for  any  great  distance,  (r)  Behle  reports  an  outbreak  of  human  scarlatina 
in  swine;  and  kine  are  potent  to  transmit  it  to  man. 

Mode  of  Infection. — Most  probably  the  poison  is  inhaled  into  the  throat, 
where  infection  usually  occurs;  but  it  may  gain  entrance  to  the  body  throu^ 
the  alimentary  tract.  Infection  ma>'  also  take  place  through  the  hlood,  as  is 
shown  by  the  fact  that  children  have  been  bom  in  all  stages  of  the  disease. 
Artificial  inoculation  with  the  blood  of  scarlatina  patients  has  resulted  in  more 
or  less  typical  forms  of  the  complaint.  Open  lesions  prediqxne,  but  whether 
they  are  essential  to  infection  is  not  known. 

Predisposinf  Causes-— (I)  /lyr.— The  period  of  chief  liability  is  from  the 
second  to  the  tenth  year,  after  which  it  diminishes.  In  a  poiod  of  d^t 
years  over  166,000  persons  were  treated  for  scarlet  fever  in  the  Metn>p<Jitan 
Asylums  Board  Hospital,  of  whom  only  11  were  ontt  sixty  years  erf  age.  It 
IS  rare  under  the  age  of  one  >*ear,  and  espcciall^v  so  under  six  months.     Dublin' 

1  Jour,  MhL  Rf9farch,  Miurh.  1916. 
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*  Jowr,  Amtr.  M^,  Auioc,,  Mi^*  ''^i  1916,  p.  1667. 


SCARLET  FEVER  203 

inalyied  1153  cases  and  found  that  92  per  cent,  of  deaths  occurred  m  children 
under  ten  years.  (2)  Recent  wounds — accidental  or  surgical — increase  the 
susceptibility  to  the  peculiar  poison.  (3)  Women  in  childbed,  for  the  same 
reason  as  (2);  but  care  must  be  exercised  lest  this  class  be  confounded  with 
septic  affections.  (4)  Season. — ^The  autumn  and  winter  months  furnish  the 
most  cases.  Dublin's  statistics  indicate  that  with  the  opening  of  schools  in 
September  the  number  of  cases  begins  to  increase  rapidly,  reaching  the  maxi- 
mum in  the  spring.  (5)  Seitz  believes  there  is  evidence  of  a  family  predispose 
lion,  as  371  out  of  800  cases  occurred  in  152  families. 

Immmrity. — Single  attacks  during  the  life  of  a  person  form  a  rule  to  which 
theie  are  rather  frequent  exceptions. 

Clinical  History. — ^The  incubation  period  is  variable,  lasting,  on  the 
average,  from  ten  to  fourteen  days  (McCollam).  It  may  rarely,  however, 
be  longer,  although  more  commonly  a  briefer  period,  three  to  eight  days. 

The  innuaion  of  scarlet  fever  is  generally  quite  svdden  and,  as  a  rule,  active. 
The  child  feels  uncomfortable,  looks  stupid,  complains  of  sore  throat  and  decided 
nausea,  and  in  the  great  majority  of  the  cases  vomits.  The  tongue  is  furred. 
Hie  be  very  young,  nervous  symptoms  are  prominent,  and  the  initial  symptom 
noay  be  a  convulsion.  The  "pulse,  which  is  a  strong  diagnostic  factor,  is  rapid 
and  hard,  reaching  140  to  160  at  the  very  onset.  Tlie  temperature  rises  quickly 
to  104'  or  105°  F.  (40^-40.5°  C),  and  remains  high. 

Ernption. — ^Within  the  first  twenty-four  or  thirty-six  hours  the  character- 
istic rash  appears,  and  is  as  a  rule,  first  seen  on  the  neck;  there  is  no  certainty 
about  this,  however,  as  it  may  firet  come  out  on  the  abdomen  or  back  of  the 
hands  or  on  the  thighs,  and  not  be  seen  on  any  other  part  of  the  body.     Fre- 
quently it  is  found  on  the  dependent  portions  of  the  trunk.     At  first  it  is  slight, 
but  pCTfectly  characteristic,  and  usually  takes  two  days  to  mature.     In  mild 
«8es  it  disappears  within  thirty-six  to  forty-eight  hours,  and  at  no  time  is 
inore  than  a  very  fine  rash,  but  when  typical  it  cannot  be  mistaken,  especially 
if  accompanied  by  the  premonitory  symptoms.     When  seen  from  a  short  dis- 
to«  at  the  end  of  the  first  twenty-four  hours  of  it  appearance  the  whole 
body  (except  the  face)  is  of  a  uniform  bright  scarlet  color.     If  we  examine  more 
<i»ely,  we  find  that  the  eruption  consists  of  a  multitude  of  red  points  [jpuncta) 
^t  ooirespond  to  the  hair-follicles.     These  points  are  surrounded  by  zones 
<rf  erythematous  redness,  which,  joining  with  one  another,  give  a  generally 
^^ftae  red  appearance  to  the  whole  skin.    Frequently,  however,  the  rash  con- 
^  of  points  representing  the  hair-follicles  without  the  erythema,  and  in 
^yngh  slons  the  rash  may  be  more  punctiform — that  is,  more  strictly  a  condi- 
"*®  of  "goose  skin."    Sudamina  are  quite  frequent.     Pressure  by  the  finger 
^^^  a  pallor  which  at  once  disappears  when  the  finger  is  removed.     The 
Patient's  Ups  and  chin  are  pale  and  in  striking  contrast  with  the  vividly  scarlet 
^^^^    In  soipe  cases  the  rash  is  patchy,  especially  on  the  limbs,  and  in  these 
^^•8es  it  may  suggest  measles,  the  patches  consisting  of  clusters  of  fine  papules 
or  points  with  much  surrounding  erythema,  while  normal  skin  is  present  be- 
^een  the  patches.     An  intense  continuous  linear  exanthem  in  the  skin  folds 
^  4e  bend  of  the  elbow  (Pastia's  sign)  is  supposed  to  be  proof  of  scarlet  fever. 
j?*evere  cases  the  rash  may  be  hemorrhagic  in  character,  minute  extravasa- 
^^  of  blood  taking  place  in  the  skin;  this  may  occur  even  in  mild  attacks, 
^  not  be  seen  until  after  death,  but  more  frequently  it  is  seen  in  malignant 
?^    Purpuric  paiches  are  frequently  found  after  death,  when  even  in  life 
^y  do  not  appear.    There  is  itcliing,  which  may  be  intense. 
^Tle  rash  is  succeeded  by  a  desquamation  that  will  be  extensive  or  slight 
r^^^'^itlmg  to  the  intensity  of  the  fever.    In  mild  cases  the  tonsils,  palate, 
^'^da,  a^  pharynx  are  deeply  congested,  and  the  mucosa  of  the  cheeks. 
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palate,  and  ton^a  may  show  the  eruption.  In  teverer  forms  the  tonsls  axe 
red  and  inflamed,  and  covered  with  tenacious  secretions,  while  minute  yellow 
points  corresponding  to  the  tonsillar  crypts  are  usually  prominent.  {Vide 
Malignant  Scarlatina.)  The  nasal  chambers  are  swollen,  producing  a  free 
discharge,  and  the  deeper  cervical  glands  at  the  angle  of  the  jaw  are  frequently 
enlarged.  The  bmgue  is  coated  with  a  thick,  dense  white  fur  (dead  epithelium), 
and  frequently  shows  a  dry,  glazed  central  band.  In  a  few  days  the  dead  epi- 
thelium is  cast  off,  clearing  the  tongue,  when  we  have  a  red,  clean,  glazed 
tongue  with  greatly  enlarged  fungiform  papillse,  giving  us  the  rtravbeny 
tongue  of  classical  history.  The  eyes  are  frequently  swollen  and  the  conjunc> 
tivffi  injected.  Sleeplessness  and  mUd  delirium  often  marie  a  typical  case, 
su^^ting  a  congested  state  of  the  meninges,  but  it  is  neither  usu^  for  the 
child  to  be  violent  nor  for  the  delirium  to  continue  long. 


FS(.  17. — TeaipenUu»«irTe  of  t.  case  ol  HarlBtins  wiUi  favonblr  nnine — WilUun  C ,  ttd  Mvco  jmh 

The  pulse  is  usually  a  strong  diagnostic  feature,  and  is  always  hard,  quiti, 
and  wirj-,  varj-ing  from  140  to  IGO;  its  rate  is  out  of  proportion  to  the  tempera- 
ture and  the  general  condition  of  the  child.  Ij-ukoct/tims  h  noted;  it  develops 
early  and  is  most  marked  in  cases  showing  suppunitive  lesions.  This  leuko- 
cytosis is  a  true  one,  i.  c,  ao  increase  absolute  and  relative  in  the  polymor- 
phonuclear cells.  \Vith  the  onset  of  defervcst-eiice  there  is  a  constant  eosino- 
philia  (Tilesfon  and  Ix>cke).  The  tvmitcraljirc  in  average  cases  reaches  104° 
or  105°  F.  (40°-40.5''  C),  and  in  severe  forma  it  may  touch  106°  F.  (41,1° 
C.),  the  nocturnal  remissions  being  slight  and  defervescence  gradual  (Fig. 
17).  The  wnnc  b  scanty,  thick,  and  contains  urates,  with  a  small  quantity 
of  albumin. 

Within  one  week,  if  no  complications  have  occurred,  the  attack  will  have 
reached  iu  height  and  the  symptoms  have  begun  to  decline.    The  rash  gradu- 
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aBy  fades,  temperature  falls,  the  tongue  is  less  red,  the  throat  less  injected, 
Mwi  the  child  seems  more  natural.   If  at  the  end  of  one  week  the  fever  continues, 
it  suggests  one  of  the  many  possible  complications,  the  most  frequent  of 
whidi  are  a  throat  or  tonsillar  ulceration,  inflammation  of  the  cervical  glands, 
otitis,  or  acute  nephritis  (conmion).    It  must  be  well  understood  that  no  two 
cases  of  scarlet  fever  are  alike.    Molchanoff  and  Lebedeff  found  that  among 
10  scailet  fever  patients,  8  were  vagotonics  during  convalescence,  as  mani- 
fested by  retardation  of  pulse,  arhythmia,  dilatation  of  heart,  and  certain 
blood  dianges  (eosinophilia).     In  all  the  10  patients  there  were  signs  of  in- 
creased tonus  of  the  sympathetic  nervous  system,  e.  g,,  white  or  negative 
dermographism. 

Clinical  Types. — Mid  Scarlet  Fever. — ^The  premonitory  symptoms 
are  sometimes  al^nt,  the  rash  being  the  only  indication  of  the  complaint. 
There  is  neither  vomiting  nor  fever  to  be  recognized,  and  no  tonsillar  trouble, 
of  any  importance,  while  the  rash  is  neither  uniform  nor  well  marked.  In 
these  cases  we  must  be  very  careful  not  to  confound  the  eruption  with  urticaria 
or  some  of  the  many  medicinal  rashes. 

During  house  epidemics  when  several  children  are  affected  it  frequently 
happens  that  a  child  has  sore  throat  and  the  "strawberry  tongue"  without  a 
development  of  the  rash.  This  may  also  occur  in  adults,  and  is  the  so-called 
icarlaiina  sine  eruptione.  These  very  slight  cases  of  the  fever  may  be  followed 
by  the  most  severe  attack  of  nephritis. 

Here  may  be  mentioned  the  so-called  fourth  disease,  in  which  the  symp- 
toms are  said  to  resemble  both  German  measles  and  mild  scarlet  fever  and  yet 
to  be  unlike  either.  It  is  to  be  recollected  that  "the  symptoms  may  be  caused 
by  the  poisons  of  both  these  affections  acting  simultaneously"  (Dent). 

Traumatic  scarlatina  is  that  form  in  which  infection  occurs  in  a  wound. 
The  eruption  makes  its  appearance  at  the  wound,  and  then  spreads  over  the 
body;  it  is  less  severe  in  its  course  than  ordinary  scarlatina. 

IftJiinaiit  Scailet  Fever. — Death  occurs  usually  by  the  end  of  the  first 
week  in  severe  cases,  Drs.  Ashby  and  Wright  reporting  a  death  within  the  first 
twenty-four  hours  {atactic  form).  In  malignant  cases  such  as  usually  occur 
*°^ong  the  unhygienic  and  delicate,  the  tonsils  may  be  covered  by  a  mem- 
branous exudate,  and  the  system  quickly  receive  an  overwhelming  dose  of  the 
poison;  death  then  results  from  septic  causes  (anginose  form).  In  cases  in 
which  death  occurs  early  a  child  soon  becomes  cyanotic,  restless,  or  more 
"^uently  somnolent.  In  all  these  cases  the  temperature  remains  high — 105° 
fo  106°  P.  (40.5°-41.1°  C),  and  very  frequently  107°  F.  (41.6°  C).  Diarrhea 
K  frequently  a  troublesome  factor  in  severe  cases;  coryza  is  very  abundant; 
"^Pe  is  much  glandular  swelling  and  cellulitis,  the  neck  becoming  enormously 
^*rged  and  hard,  the  skin  dull  and  livid  in  color;  the  extremities  grow  cold; 
^  heart  gradually  becomes  irregular,  losing  a  beat,  and  finally  fails. 

If  life  is  sustained  through  such  an  ordeal,  the  tonsils  slough  and  the  lungs 
?^y  eventually  become  the  seat  of  a  septic  pneumonia.  General  septicemia 
^  most  likely  to  occur.  In  this  condition  the  tonsils  ulcerate,  sloughing  patches 
appear  on  the  fauces,  the  glands  about  the  neck  become  enlarged  and  doughy, 
*jd  the  nasal  mucous  membrane  gives  out  a  purulent  secretion  in  abundance. 
*^  temperature  may  remit,  but  continues  high;  the  urine  is  albmninous; 
^  Wells  from  both  ears;  and  thus  the  child  gradually  perishes. 

A  third  variety  (hemorrhagic)  shows  at  first  cutaneous  petechiae  which 
?^  rapidly  into  large  ecchymotic  patches.  Hemorrhages  also  take  place 
?^  the  mucous  surfaces,  epistaxis  and  hematuria  being  very  common, 
^^th,  as  a  rule,  follows  in  two  or  three  days. 

D^namation. — By  the  end  of  the  first  week  the  rash  conmiences  to  dis- 
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Mcdy  any  blood  and  but  few  casts.  No  renal  symptoms  will  be  recognized, 
nd  if  present  they  may  be  masked  by  the  general  condition  of  septicemia. 
Icrc  may  be  neither  dropsy  nor  uremic  phenomena,  but  the  patient  usually 
lies  by  the  end  of  the  second  week,  when  a  typical  pyemic  kidney  is  found 
xmtaming  minute  abscesses.  This  condition  of  the  kidney  is  only  one  part  of 
tk  general  pyemia,  and  merely  illustrates  the  fact  that  this  organ  su£Pers 
during  the  course  of  the  general  inflammation. 

(i)  Glomerulonephritis. — ^The  kidneys  are  undoubtedly  involved  in  an  acute 
sympathetic  inflammation,  and  at  the  end  of  the  fever,  more  than  at  the  begin- 
ning, are  engaged  in  carrying  off  waste  products  of  the  fever  itself.  From  the 
patore  of  the  disease  they  are  in  an  irritable  condition  and  prone  to  take  on 
inflammatory  changes,  just  as  the  bronchial  tubes  and  the  lungs  are  left  in  a 
very  susceptible  condition  following  measles  and  whooping-cough.  In  this 
way  the  uiiniferous  tubules  become  choked  up  by  the  desquamation  that  is 
going  on  inside.  The  number  of  cases  that  suffer  from  post-scarlatinal  nephritis 
varies  according  to  social  conditions,  the  nature  of  the  epidemic,  the  season 
rf  the  year,  the  nature  of  the  treatment  received  during  the  disease,  and  espe- 
daHy  the  care  received  throughout  convalescence.  Ashby  and  Wright  fix 
the  rate  of  those  who  suffer  at  6  per  cent,  of  hospital  cases,  but  this  is,  un- 
doubtedly, too  high,  since  hospital  cases  receive  excellent  care  during  convales- 
ttnce  as  a  rule.  The  usual  time  for  this  form  of  nephritis  to  occur  is  from  the 
«Hi  of  the  second  up  to  the  fourth  week,  but  it  usually  begins  very  insidiously. 
Tnces  of  albumin  may  be  found  for  a  few  days  before  the  blood  and  larger 
<iuantities  of  albumin  occur,  but  it  is  often  impossible  to  date  the  commence- 
inent  of  an  attack.  If  the  blood-pressure  is  taken  daily  as  a  routine,  a  sharp 
rise  in  pressure  may  be  the  first  indication  of  renal  involvement.  Usually 
•fter  the  fever  has  subsided  the  patient  for  a  few  days  feels  well,  but  very 
suddenly  grows  restless,  is  feverish  at  night,  is  thirsty,  has  a  quick,  hard  pulse, 
^  passes  a  smaU  quantity  of  dark-colored  urine.  The  temperature  almost 
nivanably  rises  again  and  tiiere  is  no  relation  between  the  pulse  and  the  tem- 
perature. If  care  has  been  exercised,  it  will  be  found  that  the  urine  has  been 
P>dually  diminishing  for  several  days,  and  a  slight  puffiness  about  the  face 
frequoitly  announces  the  beginning  of  the  trouble.  Later  the  face  becomes 
l*fc  and  puffy,  while  there  may  be  edema  of  the  feet  and  scrotum  and  some 
^ting.  Under  favorable  treatment  improvement  may  take  place,  large 
^I^tities  of  urine  may  be  passed,  and  the  child  resume  convalescence.  The 
J^phritic  S3miptoms  may,  however,  deepen  until  uremia  appears,  the  pulse 
»*wining  dow  and  wiry  in  character,  the  temperature  subnormal,  and  the 
***gue  dry  and  brown.  Vomiting  is  now  a  frequent  occurrence;  diarrhea  is 
not  unusual;  nosebleed  and  hemorrhages  from  the  various  mucous  surfaces, 
uul  muscular  twitchings  may  be  noted,  and  most  likely  the  end  may  be  reached 
p  *  general  convulsion.  AJFter  scarlet  fever,  kneeling  for  ten  minutes  in  the 
Wotic  position  may  produce  albimiinuria.  Fatal  results,  however,  are  more 
"^cnt  from  cardiac  failure  than  from  uremic  convulsions.  The  constant 
^^  of  nephritis  is  to  raise  the  blood-tension,  followed  by  dilatation  of  the 
'^•rt.  Another  not  unusual  result  is  endocarditis  or  pericarditis,  with  possible 
^boBsm. 

SuAfcn  deaih  frequently  occurs  during  the  course  of  nephritis.  The 
^^  may  be  doing  well,  possibly  sitting  up  in  bed  and  playing  with  its  toys, 
^"^  Ml  attack  of  dyspnea  occurs;  the  face  becomes  livid,  the  pulse  disappears, 
^ddeath  quiddy  takes  place.  Death  in  such  cases  is  due  to  a  dilated  heart, 
*°wwed  by  edema  of  the  lungs. 

.  It  is  not  unusual  for  a  false  membrane  to  form  upon  the  larynx.  This 
^^  JJiirequently  due  to  the  Streptococcus  pyogenes,  but  the  Klebs-LoflBer 
^^^  is  often  found.     A  bactenal  examination  should  always  be  made, 
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and  if  the  diphtherial  nature  of  the  infection  has  been  detennined  the  serum 
treatment  should  be  employed  at  once. 

Diagnosis. — A  typical  form  of  scarlet  fever  offers  few  difficulties  in 
diagnosis.  The  period  of  incubation  is  short  in  comparison  with  that  of 
any  of  the  other  exanthemata,  particularly  variola,  measles,  and  varicella. 
The  vomiting,  associated  with  high  fever,  would  also  exclude  the  other  erup- 
tive diseases.  The  pulse  in  itself  is  strongly  diagnostic,  being  quick,  hard, 
and  wiry,  striking  the  finger  at  the  rate  of  140  to  180  per  minute.  The  early 
sore  throat  and  the  intense  hyperemia  of  the  whole  mucous  membrane,  as- 
sociated with  marked  constitutional  symptoms,  make  it  easy  to  differentiate 
from  measles,  varicella,  and  variola.  Leukocytosis  occurs  in  this  disease, 
but  is  not  present  in  measles  or  varicella.  Tunnicliff^  calls  attention  to  the 
fact  that  mild  cases  of  scarlet  fever  frequently  resemble  rubella.  In  the  former 
condition,  however,  there  is  a  leukocytosis,  and  throat  smears  show  many  poly- 
nuclears  together  with  a  variable  number  of  cocci,  usually  round,  in  pairs 
or  chains  of  not  more  than  four.  In  rubella  the  throat  smears  show  many 
epithelial  cells  and  very  characteristic  diplococci  on  the  epithelial  cells.  Dohle* 
discovered  certain  inclusion  bodies  in  the  polymorphonuclear  leukocytes  from 
scarlatinal  blood  prior  to  the  sixth  day.  This  view  is  confirmed  by  Granger 
and  Pole,  but  Bongartz  and  others  state  that  it  is  not  possible  to  consider  the 
inclusion  bodies  pathognomonic  for  any  one  disease.  The  punctate  eruption 
of  scarlet  fever  is  not  found  in  any  of  the  other  eruptive  diseases  (vide  table  on 
page  215).  If  a  child  has  never  had  scarlatina  and  the  characteristic  symp- 
toms are  present,  a  rapidly  growing  culture  (taken  from  the  throat)  of  the 
class  coccus  from  such  a  case  determines  the  presence  of  scarlet  fever,  while 
its  absence  excludes  the  disease  (Jacques). 

The  DIFFERENTIAL  DIAGNOSIS  embraces  the  discrimination  of  those  rashes 
that  follow  the  use  of  certain  drugs  (quinin,  belladonna,  potassium  bromid 
and  iodid,  chloral,  etc.).  The  characteristic  invasion-sjinptoms  (vomiting, 
angina,  etc.)  of  scarlatina  are  absent;  also  the  high  fever  and  frequent  hard 
pulse  of  the  latter  disease.  Drug  rashes  are  seldom  so  vivid  or  diffuse  as  the 
eruption  of  scarlatina. 

Scarlatina  Acute  Exfoliative  DEBMATms 

Onset  is  sudden,  with  vomiting,  angina,  Sudden,  with  fever  only. 

fever,  and  frequent,  hard  pulse. 

Eruption  appears  first  on  neck,  face,  and  Appears  first  on  trunk. 

chest,  soon  becoming  diffuse. 

Duration,  three  or  four  days.  Duration,  five  or  six  days. 

Desquamation  begins  after  eruption  has  Desquamation  beg^  earlier,  often  before 

faded,  often  one  week  later.  eruption  has  faded,  and  involves  the 

hair  and  nails. 

Ear  and  throat  complications  common.  Absent. 

Nephritis  is  a  common  sequel.  Not  so. 

Relapses  exceptional.  Relapses  common. 

The  combination  of  leukocytosis  and  eosinophilia  will  permit  the  ex- 
clusion of  simple  infectious  sore  throat. 

The  prognosis  in  regular,  uncomplicated  scarlet  fever  is  almost  always 
favorable,  and,  unless  the  treatment  is  unusually  indifferent,  the  patient 
will  recover.  Severe  types,  however,  and  especially  malignant  scarlatina 
are  very  fatal.  Complications  arise  that  will  most  seriously  endanger  Ufe. 
"The  death-rate  for  colored  children  is  about  one-fourth  that  of  the  whites" 
(Dublin).  Donnally  states  that  scarlet  fever  appears  to  be  a  milder  disease 
than  formerly.    All  writers  agree  that  males  succumb  more  readily  to  it  thAn 

^Jour.  Amer.  Med.  Assoc.f  1918,  Ixxi,  104. 
« CerUralbl.  f.  Bacteriol.,  November  23,  1911. 


SCARLET  FEVER  209 

temales.     Age  is  a  potent  modifying  factor,  case  fatality  being  progressively 
\es8  with  each  year  of  life. 

The  treatinent  of  scarlet  fever  is  that  of  the  symptoms,  together  with  an 
ittempt  at  arresting  the  complications. 

Piophjiazis. — ^The  patient  should  be  strictly  quarantined  in  an  upper  room 
for  at  least  eight  weeks,  or  until  desquamation  has  been  completed  and  dis- 
charges from  the  mucous  membranes,  if  any,  shall  have  ceased.  Weaver^ 
advises  gauze  masks,  and  states  that  since  June,  1916,  these  were  worn  by 
the  nurses  of  the  Durand  Hospital  without  the  occurrence  of  a  single  case. 

During  concakicence  hematinics  are  required  to  overcome  the  symptomatic 
anemia  and  debility.  Preisich  urges  the  importance  of  separating  the  convales- 
eents  from  patioits  in  the  first  stages.  A  comp>etent  nurse  should  be  put  in 
dttige,  and,  whether  a  member  of  the  family  or  otherwise,  she  should  wear  a 
washable  dress,  and  should  not  mingle  with  the  family  except  her  clothing  be 
dianged  or  thoroughly  disinfected.  The  room  is  to  be  stripped  of  aU  super- 
fluous hangings  and  furniture.  Inunctions  are  required  as  soon  as  desquama- 
tion commences,  with  a  view  to  preventing  the  diffusion  of  the  dried  epidermal 
scales;  and  the  best  preparation  for  this  purpose  consists  of  cosmolin,  menthol, 
and  carbolic  acid,  10  grains  each  of  the  latter  to  1  ounce  of  cosmolin  after 
the  plan  of  J.  Lewis  Smith.  Carbolized  water,  1  :  40,  may  be  used  to  sponge 
the  surface  and  may  be  agreeably  followed  by  cocoa-butter.  The  naso- 
I^ttrynx  must  also  be  kept  disinfected. 

The  disinfection  of  the  physician  himself  is  important.  He  should  generate 
chlorin  gas  by  the  following  simple  method,  and  allow  it  to  permeate  his  clothes 
thoiou^y  before  going  into  other  families:  A  dram  of  powdered  potassium 
chlorate  is  placed  in  a  saucer,  and  a  small  quantity  of  hydrochloric  acid  added. 
Tie  dish  is  then  placed  on  the  floor,  and  the  physician  stands  over  the  vapor 
dilorid  as  it  arises  until  it  penetrates  all  his  clothing.  This,  with  the  free 
use  of  the  whisk  and  thorough  hand-washing,  renders  him  non-contagious  and 
safe  in  entering  any  home  or  sick-room.  The  best  method  is  to  have  in  the 
patient's  house  a  linen  duster  or  surgeon's  apron  that  has  been  dipped  in  a 
hichlorid  solution  and  allowed  to  dry.  This  is  slipped  over  the  clothing  before 
entering  the  sick-room,  and  is  removed  after  leaving. 

In  the  room,  if  the  case  be  a  severe  one  involving  the  throat,  I  keep  the  gas 
Of  an  alcohol  lamp  burning  under  a  small  dish  of  water,  so  that  steam  is  con- 
stantly generated.  To  the  boiling  water  I  frequently  add  carbolic  acid  or 
ofl  of  eucalyptus;  this  saturates  the  room  very  pleasantly. 

Oeneral  Management. — ^The  sick-room  should  be  large  and  well  ventilated, 
*nd  should  be  kept  at  a  uniform  temperature  (68°  to  70°  F.— 20°-21.r  C). 
A  Kght  flannel  night-dress  should  be  worn  by  the  child,  and  the  bedclothing 
should  be  light  as  well.  The  diet  should  consist  of  milk,  egg-white,  and  fruit 
juices,  and  after  the  temperature  has  declined  soft  diet  may  be  allowed.  J. 
Mc  Crae  insists  upon  twenty-one  days'  milk  diet.  A  return  to  ordinary  solid 
foods,  especially  proteins,  must  be  made  gradually  during  convalescence. 

The  evidences  of  heart  enfeeblement  often  arise  and  call  for  the  judicious 
j^  of  stimulants.    This  class  of  agents  is  remarkably  well  borne  in  this  af- 
fection.   To  a  child  of  four  years  I  give  1  dram  (4.  0)  of  brandy  or  whisky 
^^  second  hour,  and  often  increase  the  dose  as  required.     The  preparations 
t^'^onium,  particularly  the  carbonate  and  the  aromatic  spirits,  have  also 
^P' '^annly  recommended.    They  should  be  administered  in  milk  as  the 
St  flno    ^  prevent  gastric  irritation.     Heart  failure  is  best  treated  by  baths 

g     "to  95°  F.  and  oxygen  inhalations  (Ausset). 
ff^   ^'^dal  Treatment. — d  the  classical  work  of  Thomas  Watson,  now  over 
"^^^js  old,  he  hints  in  his  treatment  of  scarlet  fever  "that,  if  the  heat  on  the 

»  Jour.  Infect,  Dis.,  1919,  xxiv,  218. 
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Scarlatinal  symmtis  I  have  encountered  in  but  a  small  proportion  of  cases, 
indthen  it  was  of  a  transient  character.    I  am  inclined  to  attribute  this  fortu- 
ttte  result  to  the  faithful  use  of  daily  bathing  and  inunctions,  long  continued 
uid  at  least  until  after  completion  of  desquamation. 

The  specific'  poison  of  scarlet  fever  is  peculiarly  obnoxious  to  the  kidneys, 

indislai^ly  eliminated  through  them;  and  upon  this  fact  hinges  the  scientific 

put  of  the  treatment  of  this  disease.     Free  bathing  has  the  happy  eflfect  of 

vicuioiisly  eliminating  the  poison  in  a  measure  at  least.     In  post-scarlatinal 

:   uremia  venesection  supplemented  by  saline  infusion  produces  excellent  results. 

i    (For  the  treatment  of  nephritis,  see  Diseases  of  the  Kidneys,  p.  977) . 

Spedfic  Therapy. — Marmorek,  and  later  Charlton,  has  used  the  anii' 
?  ftrepbcoccic  serum  extensively,  and,  although  it  does  not  act  as  a  specific, 
it  prevents  the  serious  complications  and  invariably  renders  the  attack  mild. 
[  Moaer,  of  Vienna,  has  discovered  a  new  serum  which  has  given  good  results 
I  in  a  series  of  400  cases.  Koch  and  others  recommend  a  mixed  serum  from  the 
:  blood  of  scarlet  fever  convalescents,  especially  in  severe  toxic  cases.  Reiss 
;  ind  Hertz^  recommend  the  early  intravenous  injection  of  mixed  serum 
(50  cc.  for  children  and  100  c.c.  for  adults)  from  scarlet  fever  convalescents, 
especially  in  the  severer  toxic  forms.  Zingher*  reports  favorable  results  from 
mjecting  the  whole  blood  from  convalescents  (from  75  to  250  c.c.  daily) 
before  toxemia  is  overwhelming.  A  syringeful  (1  ounce)  of  blood  is  injected 
into  the  following  muscles:  the  gluteal  regions,  the  outer  regions  of  the  thighs,, 
the  calves,  and  the  triceps  muscles. 


FOURTH  DISEASE 

(Dukes'  Disease) 

IJis  complaint  was  first  described  by  Clement  Dukes  in  1900.  The 
*^ed  "fourth  disease"  resembles  both  German  measles  and  mild  scarlatina. 
i^mology  is  obscure.  The  incubation  period  is  from  one  to  three  weeks, 
^y  fourteen  or  fifteen  days,  and  the  time  of  transmissibility  ranges  from 
two  to  three  weeks.  Prodromata  are  often  absent,  though  a  slight  febrile 
"wvcment  may  precede  the  eruption  by  from  six  to  twenty-four  hours. 

Cotton  states  that  catarrhal  symptoms  of  the  faucial,  oral,  or  ocular  mucosa 
"My  ntdy  be  present.  Usually  the  postcervical  and  occipital  lymph-nodes 
*«.  palpable  early  in  the  attack.  The  eruption,  which  resembles  that  of  scar- 
™J»i  appears  first  on  the  face  or  neck  and  spreads  downward,  quickly  covering 
JJ|Jtnmk  and  portions  of  the  extremities.  Itching  is  absent,  and  the  rash 
^'^s  rapidly  after  two  or  three  days  without  stain. 

A  fine,  branny  desquamation  follows  the  disappearance  of  the  eruption, 
^pulae  is  accelerated  m  proportion  to  the  febrile  movement,  which  is 
'^^^'W,  but  lasts  only  two  or  three  days.  Complications  are  rare,  while 
**l^*aR  rarely  occur. 

^Htcrimination  of  Dukes'  disease  from  scarlatina  is  made  with  readiness 
oy  noting  the  absence  of  vomiting,  of  a  pulse-rate  out  of  proportion  to  the 
teSL*^  strawberry  tongue,  lamellar  desquamation,  and  of  the  charac- 
^Btic  oronasal  pallor.  In  rubella  the  rash  is  light  in  color  and  presents  patches 
« iTKjilar  shape  (vide  p.  217).  Corlett  and  Cole*  state  that  aberrant  forms 
^l^w&tina  should  not  be  regarded  as  distinct  affections,  and  that  the  con- 
^'^of  opinion  does  not  substantiate  the  claim  for  a  fourth  disease. 
^°^  pfoffiums  is  favorable  and  treatmeni  that  of  mild  scarlatina. 

»  Munch,  med.  Wchnschr.,  1915,  Ixii,  1177. 

•  New  York  State  Jour.  Med.,  1916,  xvi,  112. 

*  Jour.  Amer.  Med.  Assoc.,  July  16,  1910. 
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MEASLES 

Definition. — An  acute  contagious  disease,  characterized  by  an  initial 
coryza,  general  catarrhal  symptoms,  fever  in  the  earlier  stage,  followed  by  & 
peculiar  papular  eruption  on  the  face  and  body. 

Pathology. — In  uncomplicated  measles  we  have  no  pathologic  lesions. 
The  only  postmortem  changes  found,  as  a  rule,  are  those  of  catarrhal  pneu- 
monia and  acute  nephritis.  All  the  internal  organs  are  gorged  with  blood, 
and  minute  hemorrhages  are  found  on  their  surfaces.  The  skin  presents  the 
following  histologic  lesions:  focal  necrosis,  with  the  formation  of  small  vesides, 
isolated  necrotic  epithelia,  di£Puse  perinuclear  vacuolation  of  ceUs  of  the  epi- 
dermis and  of  the  dermal  glandular  structures,  with  congestion,  edema,  swell- 
ing, proliferation  of  the  endothelial  cells,  and  a  moderate  increase  of  the  large 
round  cells  (Ewing). 

Etiology. — ^Measles  occurs  in  epidemics,  although  sporadic  cases  are 
common  in  the  larger  cities.  There  is  an  epidemic  prevalence  in  large  centers 
of  population  every  eighteen  months  or  two  years,  but  the  dififerent  epidemics 
vary  in  their  extent  and  fatality.  It  generally  happens  that  when  once  the 
disease  enters  a  home,  street,  or  small  court,  scarcely  any  one  escapes  who 
has  not  been  protected  by  a  previous  attack.  The  susceptibility  to  measles 
in  children  is  very  great,  except  in  the  newborn,  who  seldom  contract  the  dis- 
ease. Biedert  found  that  only  Ij  per  cent,  of  unprotected  children  escaped. 
In  the  Faroe  Islands,  under  similar  conditions,  only  1  per  cent,  escaped  (Madsen 
Paniium).  There  is  the  same  experience  in  schoob  and  hospitals.  The 
epidemics  occur  mostly  in  the  fall  and  winter,  yet  the  season  has  little  influence. 
The  poison  is  conveyed  principally  by  contcigion,  rarely  by  fomites.  Wagener 
finds  nothing  to  confirm  the  assumption  that  measles  can  be  transferred  by 
inanimate  objects  or  by  healthy  persons.  It  is  contagious  as  early  as  five 
days  preceding  the  appearance  of  the  exanthem,  and  reaches  the  height  of  its 
infectixnty  just  before  the  appearance  of  the  eruption. 

Bacteriology. — A  large  number  of  observations  have  been  made  upon 
various  organisms  that  have  been  found  in  cases  of  measles,  but  as  yet  none 
of  these  observations  have  demonstrated  any  specific  organism  as  the  cause 
of  the  disease.  Perhaps  the  most  conclusive  and  careful  work  has  been  done 
by  Tunnecliff.^  She  found,  in  addition  to  the  diverse  bacteria  that  occur  in 
measles,  that  a  small  Gram-positive  anaerobic  diplococcus  could  be  isolated 
very  consistently  by  blood  culture  just  before  the  rash  made  its  appearance, 
and  that  smears  from  the  throat,  eyes,  and  nose,  taken  early  in  Uie  attack, 
uniformly  showed  this  same  bacterium.  On  the  other  hand,  Goldberger  and 
Anderson^  claim  to  have  discovered  an  infective  virus.  Sellards^  was  unable 
to  transmit  the  disease  to  apparently  susceptible  volunteers,  though  blood  from 
patients  sick  with  measles  at  varying  stages  of  the  disease  was  injected  into 
them  and  the  nasal  and  lacrimal  secretions  were  also  inoculated  upon  the  oral, 
nasal,  and  ocular  mucous  membranes.  Likewise  he*  concludes  from  his  ex- 
perimental work  with  monkeys  that  the  reaction  that  occurs  following  the  in- 
jection of  blood  from  cases  of  measles  in  the  pre-emptive  and  early  eruptive 
stages  does  not  represent  a  reaction  to  the  virus  of  measles. 

In  patients  dead  of  the  complicating  bronchopneumonia  both  the  influenza 
bacillus  and  hemolytic  streptococci  have  been  isolated.  During  the  recent 
epidemic  of  measles  in  the  cantonments  hemolytic  streptococcus  has  been 

^Jour.  Infect.  Dis.,  1918,  xxii,  462. 
'  Jour.  Amer.  Med.  Assoc.,  September  16,  1911. 
'  Bxdl.  Johns  Hopkins  Hosp.,  1919,  xxx,  p.  257. 
*/frkf.,  p.  311. 
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tound  to  be  responsible  ehiefly  for  the  bronchopneumonia  which  caused  so 

many  deaths.     Cole  found  it  in  the  30  cases  he  examined  in  the  sputum 

oou^ed  up  from  the  deep  respiratory  tract.     MacCullum  found  it  uniformly 

in  tibe  interstitial  bronchopneumonic  areas,  in  the  pleural  exudate,  and  in  the 

\xonchi  of  those  dying  from  post-measles  bronchopneumonia. 

Timwnnity. — One  attack  of  measles  almost  always  exhausts  the  soil,  but  in 
escepdonal  instances  recurrent  attacks  may  occur. 

Clinical  History. — ^The  period  of  incabation  is  from  seven  to  fourteen 
days,  and  in  inoculated  cases  from  seven  to  ten  days. 

Caterhal  Stage. — ^The  early  symptoms  are  those  of  a  cold  with  some  fever. 
•  The  diild  has  marked  coryza,  watery  eyes,  sneezes,  and  has  a  dry,  croupy 
[    cou^.    Frequently  the  symptoms  are  those  of  a  catarrhal  laryngitis  and 
'    ImmckiHs,  the  fauces  and  tonsils  being  hyperemic,  with  abundant  secretion, 
and  there  is  conjunctivitis.    The  patient  may  be  acutely  ill,  the  temperature 
nsing  several  degrees  in  the  evening,  and  falling  slightly  in  the  morning; 
the  fever  continues  high  imtil  the  rash  is  fully  developed.    The  rash,  consisting 
<rf  one  or  more  distinct  papules,  may  be  seen  on  the  hard  palate  fully  twenty- 
four  hours  before  it  appears  on  the  face.    A  transient  prodromal  eruption, 
^di  may  be  erythematous,  truly  scarlatiniform  or  urticarial,  may  rarely  be 
\     obsCTved.  . 

The  enqitiTe  stage  is  very  characteristic,  and  usually  makes  its  appearance 
at  the  end  of  the  fourth  day.  The  neck,  face,  forehead,  and  trunk  receive 
the  eruption  in  the  order  mentioned.  The  whole  physiognomy  of  the  child  is 
80  ehamcteristically  altered  that  a  well-marked  case  may  be  diagnosed  at 
a  glance.  The  face  is  flushed ;  the  eyes  are  red  and  watery ;  a  short,  dry  cough, 
{requently  metallic  in  ring,  is  present;  and  the  nose  and  cheeks  are  covered  with 
oofa  of  dusky-red  papules  surrounded  by  a  zone  of  erythema  which  sharply 
contrasts  with  the  normal  skin  between  the  patches.  The  rash  on  the  face  is 
both  discrete  and  confiuerU,  or  may  be  arranged  at  times  in  small  crescents,  and 
in  the  course  of  a  day  or  two  the  whole  trunk  is  invaded,  but  in  a  slighter  degree. 
By  the  fifth,  and  seldom  the  sixth  day,  the  eruption  has  reached  its  height,  and 
commences  to  fade,  first  on  the  face  and  neck,  then  on  the  body  and  limbs, 
Wowed  by  a  fine  desquamation.  By  the  seventh  or  eighth  day  the  rash  is  nearly 
gone,  leaving  a  blue,  mottled  stain  over  the  body.  The  temperature,  whidh 
J»8  peached  103°  F.  (39.4°  C.)  or  even  105°  F.  (40.5°  C),  falls  when  the  rash  is 
^7  established — i.  e.,  on  the  fifth  or  sixth  dav — ^while  the  headache,  the  severe 
cou^,  and  general  features  also  subside  with  the  fever.  If  the  temperature 
<^tmues  high  after  the  rash  is  out,  we  may  look  for  some  complications,  such 
^pneumonia  or  acute  nephritis  (vide  Fig.  18). 

An  eruption  first  described  by  H.  Koplik  also  occiu^  on  the  buccal  and 
labial  mucous  membrane;  it  appears  "as  long  as  twenty-four  hours,  forty- 
^t  hours,  and  even  three  to  five  days  before  the  appearance  of  the  skin  ex- 
wthem."  It  is  present  before  the  signs  of  conjunctivitis  appear,  and  when 
little  or  no  fever  is  present.  It  was  found  in  52  consecutive  patients  in 
Koplik's  clinic.  This  eruption  consists  of  small,  irregular  spots  of  a  bright 
^  color,  and  in  the  center  of  each  red  spot  is  the  interesting  sign  which 
^opHk  has  described,  a  minute,  bluish-white  speck.  To  see  the  latter  requires 
*  strong,  glaring  daylight,  and  they  must  be  looked  for  by  everting  the 
yittcous  membrane  of  Ae  lips  and  that  of  the  cheeks.  The  spots  may  be 
'^1  and  again  they  may  be  quite  numerous.  Widoweiz  and  Cotter  fail 
Jo  find  the  spots  in  about  10  per  cent,  of  the  cases,  while  Lepit,  in  an  analysis  of 
^7  cases,  found  them  almost  always  present.  Among  other  writers,  J.  h. 
^^  C.  C.  Ross,  and  Roily  attach  great  value  to  Koplik's  sign  in  the  diagnosis. 
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By  recognizing  this  sign,  measles  patients  may  be  early  quaraotiDed  and  in- 
stitutional epidemics  diecked.  Herrman  observed  tonsillar  spots,  which,  in 
many  cases,  appeared  before  those  of  Koplik, 

Complications. — In  some  epidemics  the  character  of  the  diaeaae  is  very 
,,,.,-,.  severe,  being  marked  by  hi^  fever 
(105'to  WF.— M).5M1.1''C.),« 
dry,  brown  tongue,  delirium  and 
convulsions,  and  feeble  heart  ac- 
tion, due  to  the  intense  hyperemia 
of  internal  organs— lungs,  brain, 
kidneys,  etc.  "Hie  eruption  may  be 
petechial — hemorrhagic  metulea. 

The  main  complications  are  pre- 
sented by  the  lungs.  The  accom- 
panying bronchitis  tends  to  extend 
to  the  bronchioles,  causing  broncho- 
pneuittumia;  this  occurred  in  50 
among  457  cases,  11.8  per  oaA. 
(Landis).  The  extent  and  serious- 
ness of  this  complication  are  lately 
dependent  upon  the  degree  of  the 
inittaitBwr.  "^BIE,'*^"-  previous  debility.     In  a  series  of 

Fia.  is.-TemiKniun-nirve  of  a  r:ui~  <i  motica.  1205  CBScs  recorded  by  Keen, 
bronchopneumonia  attadted  160 
patients,  134  of  whom  died,  80  per  cent.  Heissler  reports  that  in  2874  cases, 
death  in  33  of  the  35  fatal  cases  was  due  to  bronchopneumonia.  Measles  pre- 
vailed in  a  number  of  camps  during  mobilization  of  the  recent  war,  although 
pneumonia  was  not  more  frequent  in  these  cases  than  among  men  who  had  not 
had  measles  recently.  It  should  be  stated,  however,  that  when  it  occurred  in 
measles  patients  the  death-rate  was  high,  from  40  to  60  per  cent.,  instead  of  the 
general  average  of  15  per  cent.     £o6ar  'pneumonia  is  rare. 

Catajrhal  or  ■membrarurua  laryngitii  is  frequent  in  the  pre-emptive  stage 
or  as  a  sequela.  Quite  rarely  edema  of  the  glottis  occurs.  Ophthalmia  may 
occur  in  anemic  and  strumous  children  if  strict  eye-toilet  b  not  enforced. 
GttmdidaT  involvement  may  take  place  in  the  cervical  glands.  Otitia  ia  fre- 
quent durini;  desquamation,  suppuration  taking  place  in  the  middle  ear, 
and  meningiiia  is  rarely  observed.  Cancrum  orit  and  noma  pudendi  may 
appear  as  complications  of  the  disease.  Diarrhea  is  frequent  at  the  end  « 
the  eruptive  period  and  as  a  sequel.  Lutz  noted  8  fatal  cases  of  pulmonary 
thrombosis. 

The  health  of  the  child  often  remains  impaired  for  a  long  time  after  an 
attack  of  the  measles:  it  is  at  this  period  that  whooping-cough,  diphtheria, 
nephritis,  and,  later  on,  amde  tvbereuloait  may  arise.  Tuberculosis  very 
frequently  gains  entrance  into  the  system  from  the  existence  of  enlarged  and 
cheesy  bronchial  and  mediastinal  glands.  Biehler  found  pyelitia  or  pydo- 
nephritis  in  9  out  of  147  cases.  Nervous  sequeUe  rarely  occur  (hemiplegia, 
paraplegia).  Certain  eruptive  diseases  are  rarely  amcurreni,  as  scarlet  fever, 
variola,  chicken-pox,  and  rubella.  The  cutaneous  tuberculin  reaction  is  absent 
for  about  one  week  in  measles  (von  Pirquet). 

Diagnosis. — Epidemics  may  be  characterized  by  irregular  forms  of  the 
disease,  and  the  diagnosis  of  sporadic  cases  is  often  very  difficult.  We  cannot 
recognize  it  by  its  dermal  lesions,  but  by  the  prodromal  symptoms,  by  the 
fall  of  temperature  after  the  eruption  b  well  out  (differing  here  from  scarlet 
fever),  and  by  the  character  of  the  pulse,  tongue,  and  desquamation.    Koplik's 
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euly  dgn  is  usuaDy  present  and  is  distinctive.     The  blood  shows  an  early 
dtinge  in  the  leukocytic  percentages  which,  in  suspected  cases,  may  be  taken 
IS  the  first  indication  of  infection.    There  is  a  decrease  in  the  lymphocytes 
ind  a  relative  increase  in  the  polynuclears,  but  with  a  total  diminution  in  all 
lonns.    The  normal  picture  in  an  infant  of  50  to  70  per  cent,  of  lymphocytes 
lod  25  to  35  per  cent,  of  neutrophils  may  be  reversed  in  measles.    The  leuko- 
pema  papists  during  the  course  of  the  disease.    A  feverish  period  of  four 
days,  associated  with  catarrhal  symptoms  of  the  eyes,  nose,  and  upper  air- 
passages,  a  few  papules  on  the  hard  palate,  followed  within  twenty-four  hours 
by  a  papular  efflorescence  on  the  face,  will  differentiate  the  disease  from  variola, 
mrieeQa,  scarlet  fever,  and  rubella. 
The  accompanying  table  from  Rotch  will  aid  the  discrimination: 


Incob&tion. . 
Prodramata. 
KffloPEacence 


Daqoamation 
ComplicatioDB 


MXASLBB. 


10  days. 

3  davB. 

Papules. 


Furfuraceous. 
Eye  and  lung. 


Vabiola. 


12  days. 
3  days. 
Macules. 
Papules. 
Vesicles. 
Pustules. 
Large  crusts. 
Laiynx. 
Lungs. 


Vabicblla. 


17  days. 
A  few  hours. 
Vesicles. 


Small  crusts. 


SCABIiBT 

Fbvkk. 


4  da3rs. 
2  days. 
Erythema. 


Lamellar. 

Kidney, 
ear,  and 
heart. 


RUBBLL^ 


21  days. 
A  few  hours. 
Papules. 


The  mortality  differs  according  to  the  surroundings  of  the  patient.    In 

halthy  children  under  favorable  environment  the  mortality  is  practically  nil, 

jhile  in  tuberculous  and  wasted  children  it  is  very  large,  this  being  especially 

^  to  complications  and  sequelse.     Infants  may  be  bom  with  the  rash  on  them. 

1  he  disease  is  quite  fatal  when  it  follows  other  acute  infections  (e.  g.,  scarlatina). 

***^  upon  the  annual  average  mortality  for  the  registration  area  for  the 

^year  period  1904-1913,  over  half  of  the  measles  deaths  are  in  infants,  and 

y^t  90  per  cent,  in  children  under  ten;  the  fatality  rate  reaches  its  height 

^^^e  second  year  of  life  and  maintains  a  fairly  level  curve  until  the  sixth  year 

f^Wsr). 

Treatment. — Proph]^azi8  consists  of  thorough  disinfection  and  isolation, 
^''^'lUnencing  with  the  catarrhal  stage  in  all  cases  in  which  measles  may  be 
J^^sonably  suspected,  and  also  during  epidemics.  Isolation  should  be  con- 
^Ued  for  two  weeks  after  the  beginning  of  the  eruption.  The  treatment  is 
'^^^iessarily  symptomatic;  hence  our  efforts  should  be  directed  toward  pro- 
^^^^ting  the  various  organs  that  are  most  likely  to  become  involved  by  complica- 
"'^ns,  remembering  at  the  same  time  that  the  nose,  ears,  eyes,  and  throat 
•f^  involved  during  the  feverish  stage,  and  that  the  skin  is  in  a  very  susceptible 
candition. 

The  patient  should  be  placed  in  a  large,  dark,  well-ventilated  room,  with 
a  unSorm  temperature  between  68°  and  70°  F.  (20°-21.1°  C).  He  should 
Tcnuun  m  bed  until  the  temperature  has  been  normal  for  one  week,  and  until 
^  efflorescence  has  nearly  faded  and  the  desquamation  is  almost  complete. 
The  diet  during  the  period  of  fever  should  be  milk,  bread,  and  light  soups. 
Near  the  end  of  desquamation,  if  all  symptoms  are  favorable,  a  more  generous 
™etary  may  be  allowed. 
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In  hospitab  or  where  persons  are  crowded  and  living  under  unhygienic 

cxrcimistanees  the  disease  is  very  contctgious,  though  probably  less  so  than 

toeasles,  and  the  epidemic  will  be  quite  general;  but  in  family  practice  it  is 

bat  sli^tly  so,  and  the  epidemics  are  limited,  often  being  confined  to  a  single 

household  and  attacking  perhaps  but  one  or  two  of  the  family.    As  compared 

'.  witji  measles,  the  incidence  shows  a  larger  percentage  of  adults.     As  stated  by 

1  Edwards,  it  is  spread  by  the  cutaneous  exhalations,  breath,  fomites,  and  clothing^ 
and  is  probably  contagious  from  the  period  of  incubation  until  far  into  con- 
valescence. 
.       Clinical  History. — ^The  ineubation  stage   lasts   from   ten   to   sixteen 
days,  thou^  this  period  may  vary  and  the  disease  appear  three  or  four  days 
^  afta  exposure.    On  the  other  hand,  cases  have  been  reported  in  which  it  was 
\  as  long  as  twenty-five  days.    As  a  rule,  the  period  of  incubation  is  longer 
perhaps  than  in  measles.    The  stage  of  invasion  covers  from  one  to  three  days. 
For  a  period  of  a  few  days  before  the  rash  appears  there  may  be  noticed 
ciiilliDess,  pains  in  different  parts  of  the  body,  a  dull,  heavy  feeling,  perhaps 
fevoishness,  sore  throat,  enlarged  tonsils,  and  a  slight  bronchitis.    Enlarge- 
ment and  induration  of  the  postcervical  glands  is  constant,  while  the  anterior 
^ands  are  also  oonmionly  ecJarged. 

Just  before,  or  with  the  appearance  of,  the  rash  there  is  a  rise  in  fem- 
percrfure  to  99*"  or  100°  F.  (37.2°-37.r  C),  or  in  severe  cases  as  high  as  lOS"" 
P.  (39.4^  C.)  or  more.  Again,  the  invasion  symptoms  may  be  absent  or  so 
miM  as  to  escape  notice,  and  the  first  sign  of  infection  is  the  appearance  of 
anuA  which  first  shows  itself  on  the  face  and  extends  downward  over  the  body. 
In  some  cases  the  eruption  does  not  follow  the  regular  course,  and  is  confined 
to  one  part  of  the  body,  and  cases  have  been  reported  in  which  it  only  appeared 
on  the  roof  of  the  mouth  or  on  the  tonsils.  In  other  instances  every  part 
of  the  body,  including  the  palms  of  the  hands  and  the  soles  of  the  feet,  may  be 
covered. 

The  eruption  consists  of  papules,  is  multiform,  confluent,  and  of  a  pale  or 
Kose^  color.  The  patches  do  not  assume  any  regular  shape  or  form,  and  the 
^  between  them  may  become  hyperemic  and  cause  itching.  The  rash  reaches 
Its  height  on  different  parts  of  the  body  in  succession,  fading  in  one  part 
^&  appearing  in  another.  Its  duration  is  from  two  to  five  days,  and  possibly 
longer  in  some  cases. 

A  slight  desquamation  usually  occurs,  and  a  slight  pigmentation  of  brownish 
^T  after  the  rash  fades  is  frequently  noticed,  disappearing  after  a  few  days. 
T^  UmperaJtuTe-cuTve  is  variable,  but,  as  a  rule,  it  remains  between  100°  F. 
(37T  C.)  and  102®  F.  (38.8**  C.)  while  the  eruption  is  present.  As  mentioned 
•hove,  sore  throat  is  nearly  always  present,  with  enlarged  tonsils,  a  dry  cough, 
ud  bronchitis.  The  glandular  enlargement  will  also  continue  with  the  rash, 
uid  m  severe  cases  the  axillary  and  inguinal  glands  may  become  involved. 
1^^  pube  varies  with  the  temperature  and  respiration.  Vomiting  has  been 
i^ticed  as  occurring  during  the  eruption  in  severe  cases. 

After  a  period  varying  from  three  days  to  a  week,  with  the  disappearance 
^  the  rash,  convalescence  begins  and  the  child  rapidly  regains  its  former 
"^th,  and  the  whole  course  of  the  disease  may  be  so  mild  that  the  patient  can- 
^^  be  posuaded  to  remain  in  bed. 

Complications. — ^The  most  common  are  affections  of  the  respiratory 
^  (pneumonia  or  severe  bronchitis),  and  in  some  cases  we  have  a  gastro- 
^^^f^vud  catarrh  of  a  troublesome  character.  Diphtheria  or  other  contagious 
~*ses  may  occur.  A  relapse  is  not  unconunon,  and  may  be  as  severe  as  the 
""tial  attack. 
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Diagnosis. — ^Rubella  may  be  distinguished  from  meaales  by  its  less  severe 
onset  and  course,  by  the  absence  of  coyrza,  severe  bronchitis,  high  fever, 
Koplik's  spots  and  complications,  by  the  lighter  color,  shorter  duration,  and 
more  diffuse  character  of  its  rash,  and  the  irregular  shape  which  the  patches 
assume.  The  presence  or  absence  of  an  epidemic  b  an  important  factor  in 
the  diagnosis,  and  in  cases  occurring  when  there  is  no  epidemic  the  diagnosb 
between  this  disease  and  measles  of  a  mild  type  is  difficult  if  not  altogether 
impossible. 

From  typical  scarlatina  the  diagnosis  offers  no  difficulty.  The  absence 
of  its  initial  vomiting,  the  strawberry  tongue,  the  character  of  the  rash  (whidi 
in  scarlet  fever  is  erythematous),  and  the  shorter  duration  and  milder  course 
of  rubella,  all  render  the  diagnosis  easy.  Furthermore,  a  polynuclear  leukcx^- 
tosb  suggests  scarlet  fever;  a  lymphocytosis,  rubella. 

RXTBELLA.  EbTTHBMA  UsTICARIA 

Occurs  first  on  the  face.  On  the  hands  and  feet.  In  wheals  on  arms  and  Vogk 

Enlargement    of    cervical  No  enlargement.  No  enlargement. 

glands. 

At  first  no  itching.  Burning  pain.  Intense  itching. 

Contagious.  Not  contagious.  Not  conta^ous. 

Microbic  origin.  Vascular  in  origin.  Anaphylaxis. 

The  prognosis  in  uncomplicated  cases  is  invariably  good,  but  when  the 
surroundings  are  imhygienic,  or  in  cases  in  which  the  child  has  been  delicate 
previously,  it  is  more  serious.  Complications,  especially  pneumonia  or  diph- 
theria, may  prove  fatal,  and  in  some  cases  the  mortality  reported  has  heea  as 
high  as  9  per  cent. 

The  treatment  b  simple  and  principally  symptomatic.  A  mild  cou{^- 
mixture,  such  as  b  recommended  in  measles  for  the  bronchitb,  nutritious 
but  easily  digested  food,  and  medicine  to  regulate  the  boweb  when  neces- 
sary, fulfil  all  the  indications  for  internal  medication.  As  in  measles,  cool 
sponging  should  be  resorted  to  before  and  during  the  rash;  and,  when  the 
fever  is  high,  a  cool  tub-bath,  where  practicable,  will  be  found  to  reduce  the 
temperature,  quiet  the  patient,  and  hasten  the  appearance  of  the  eruption. 
During  convalescence,  if  the  child  does  not  rapidly  regain  hb  appetite  and 
strength,  tonics,  such  as  tincture  of  nux  vomica  and  syrup  of  hydriodic  acid,  are 
indicated.  The  child  should  be  isolated  for  seven  days  from  the  appearance 
of  the  rash. 

The  complications  are  to  be  treated  as  they  arise,  but  the  sponging  should 
not  be  dbcontinued  until  the  temperature  becomes  normal. 
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WHOOPING-COUGH 

{Pertuwis;  Tussis  Comvlswa;  Keuchhusten) 

Definition. — ^Whooping-cough  is  a  highly  contagious  disease,  character- 
Vnd  by  a  catarrhal  inflammation  of  the  respiratory  tract,  associated  with  a 
peculiar  spasmodic  cough,  ending  in  a  whooping  inspiration. 

Pathology. — ^There  b  no  lesion  that  can  be  considered  characteristic  of 
whooping-cough,  and  none  around  which  all  the  symptoms  and  complicating 
eooditions  are  grouped.  In  the  beginning  there  is  catarrh  of  the  nasopharynx, 
and  this  may  be  the  only  change  coincident  with  the  development  of  the  charac- 
teristic cough.  Mallory  found  the  causative  organisms  packed  between  the 
cilia  of  the  epithelial  cells  of  the  trachea.  The  bacilli,  by  interfering  with 
tbe  nomial  movement  of  the  cilia,  provoke  a  constant  irritation  which  excites 
coupling.  In  advancing  cases  this  nasopharyngeal  catarrh  becomes  general- 
iied  by  extension  to  the  lacrimal  ducts,  die  conjunctivae,  the  eustachian  tube 
ind  the  middle  ear,  to  the  glottis,  trachea,  large  and  small  bronchi,  and  the 
ai>ve8icle8.  The  more  decided  pulmonary  lesions — emphysema,  pulmonary 
coUi^,  pulmonary  congestion  and  edema,  and  bronchopneumonia — are 
advanced  pathologic  conditions  accompanying  the  later  stages  (W.  W.  John- 
ston). 

The  postmortem  table  does  not  give  much  information  as  to  the  pathology 
€nept  as  to  the  sequences  of  the  disease.  In  the  early  stages  swelling  and 
ndness  of  the  respiratory  and  digestive  tracts  will  be  found,  together  with  a 
large  quantity  of  viscid  mucus. 

Etiology. — ^The  disease  occurs  in  epidemics,  yet  occasionally  may  appear 
ifondicaUy.  Pertussis  seems  to  have  a  tendency  to  occur  in  epidemics  every 
two  years,  although  in  large  cities  the  disease  is  generally  endemic.  Pertussis 
B  direcdy  contagious,  though  scarcely  so  in  houses  and  school-rooms,  unless 
It  be  for  those  of  a  specially  susceptible  nature.  It  is  possible,  however,  for 
die  disease  to  be  propagated  in  schools,  though  not  to  the  same  extent  as 
BKasles  and  scarlet  fever.  It  seems  that  a  more  decided  and  prolonged  p>er- 
nnal  contact  must  be  made,  as  with  members  of  a  family,  to  ensure  transmis- 
«».  One  close  exposure  in  a  susceptible  child  may  be  sufficient  to  ensure  an 
attadc 

Predisposing  Causes. — ^The  influence  of  the  seasons  does  not  seem  to  have 
tty  effect,  though  perhaps  fall  and  spring  are  the  more  frequent  periods;  the 
station  in  life,  whether  hygienic  or  unhygienic,  does  not  modify  the  disease. 
^^  tentHation,  however,  may  propagate  the  disorder,  and  cause  additional 
^*ses  by  favoring  the  increase  of  germs  in  the  immediate  surroundings.  The 
l*«w<m»  condition  of  health,  especially  of  the  respiratory  mucous  membrane, 
?^  to  possess  some  predisposing  influence,  weak,  delicate  children,  with  an 
stable  digestive  tube  associated  with  a  catarrhal  state  of  the  respiratory 
Passages,  more  readily  contracting  whooping-cough  than  those  in  robust  health. 
/There  is  an  intimate  association  between  whooping-cough  and  measles; 
p»demics  of  measles  are  often  followed  by  whooping-cough  in  the  same  suf- 
J^.  Thfa  is  possibly  due  to  the  sensitive  condition  of  the  mucous  membrane 
^^  by  the  measles,  which  is  so  favorable  to  the  lodgment  of  the  germs  of 
^^^^i8»s;  and  the  association  of  the  two  diseases  must  be  more  than  accidental. 
^fl«e  exists  a  certain  individual  susceptibility,  which,  however,  is  not  universal 
^  ^hooping-cough,  as  well  as  to  other  infectious  diseases. 

^Ht  exercises  some  influence  on  the  development  of  whooping-cough, 
J08t  cases  occurring  before  the  tenth  year;  after  this  time  the  frequency  of  the 
^"'^^  rapidly  diminishes.    West  states  that  one-half  of  all  cases  develop 
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under  three  years,  but  he  must  have  based  his  knowledge  upon  an  experience 
in  hospitals  and  children's  homes,  as  the  experience  of  others  does  not  sustain 
his  statement.  The  dbease  occurs  in  adults  but  rarely,  this  being  due  partly 
to  the  fact  that  so  many  have  suffered  from  it  while  young,  and  partly  to  a 
lessened  susceptibility.  It  occurs  frequently  before  the  first  year,  and  when  it 
does  it  is  the  most  fatal  of  all  the  diseases  of  childhood  (Goodhart). 

The  sexes  are  about  equally  divided  as  regards  susceptibility;  many  writers, 
however,  seem  to  think  that  girls  are  more  liable. 

The  highway  of  the  contagion  of  whooping-cough  into  the  system  is  the 
respiratory  tract.  Published  cases  of  pertussis  in  the  newborn  woidd  even  seem 
to  make  its  transmission  possible  through  the  fetal  circulation,  yet  the  reports 
are  neither  numerous  nor  satisfactory.  One  attack  is  usually  protective  for 
the  rest  of  life,  although  exceptions  to  the  rule  may  be  found. 

Bacteriology. — ^The  researches  of  Mallory  have  shown  conclusively  that 
whooping-cough  is  caused  by  the  Bordet-Gengou  bacillus — Bacillus  per^ 
tussis.  This  organism  is  a  short,  plump,  non-motile.  Gram-negative  bacillus. 
It  enters  the  body  though  the  external  air-passages  and  lives  chiefly 
between  the  ciUa  of  the  epithelium  lining  the  tradiea  and  bronchi.  It 
is  found  most  abundantly  in  the  sputum  during  the  catarrhal  stage  and 
the  first  week  of  the  spasmodic  stage,  but  has  been  found  in  the  sputum 
expectorated  in  the  eighth  week  of  the  last  stage.  It  may  be  appre- 
ciated, therefore,  that  the  disease  is  much  more  contagious  in  the  early  than 
the  late  stages  of  the  disorder.  Moreover,  the  bacillus  is  readily  destroyed 
outside  the  body  so  indirect  contagion  is  probably  of  but  minor  importance. 
In  some  uncomplicated  cases  a  bacteriologic  diagnosis  is  possible  by  staining 
smears  of  the  sputum  coughed  up  from  the  trachea.  An  agglutination  re- 
action may  be  obtained,  but  the  results  are  rather  uncertain,  though,  of  course, 
a  positive  reaction  is  positive  proof  of  the  existence  of  the  disease.  Comple- 
ment-fixation tests  are  also  obtainable,  but  not  until  the  latter  stage  of  the 
disease,  when  a  diagnosis  upon  clinical  findings  can  be  made  without  question. 
The  reaction  may  persist  for  months  after  subsidence  of  all  clinical  symptoms. 
Some  writers  (e,  g.,  Friedlander)  by  a  special  technic  claim  to  get  100  per  cent, 
of  positive  reactions  in  even  the  earliest  stages.  The  action  of  the  bacillus 
is  believed  by  Mallory  to  be  largely  mechanical,  though  it  produces  a  mild 
toxin. 

Clinical  History. — The  period  of  incubation  varies  from  four  to  four- 
teen da^-s,  according  to  the  extent  of  catarrhal  trouble  in  the  child  existing 
at  the  time.  Goodhart  gives  several  authenticated  cases  in  which  the  incuba- 
tion ended  on  the  eighth  day.  In  the  beginning  the  symptoms  are  those  of  a 
slight  bronchial  cough,  which  has  a  tendency  to  be  more  pronounced  during 
the  night.  After  a  few  days  the  cough  assumes  an  influenzal  character,  and 
at  the  same  time  it  gradually  grows  metallic  in  ring  and  shows  a  laryngeal 
type.  There  is  some  fever  present.  There  is  a  pronounced  leukocytosis,  with 
preponderance  of  the  lymphocytes.  This  catarrhal  or  fereriah  stage  lasts 
for  a  week  or  more,  when  it  is  followed  by  the  paroxysmal  stage,  and  these 
stages  are  diNnsions  of  the  symptoms  worthy  of  recognition,  as  the  treat- 
ment in  the  first  is  not  applicable  to  the  second.  Many  authorities  speak  of 
a  third  stage  as  one  of  decline,  which  does  not  sharply  occur,  but  includes 
the  sequence  of  the  disease.  The  catarrhal  stage  lasts  about  one  week  or  ten 
days,  during  which  the  child  is  ill  at  ease,  is  feverish,  and  has  a  hoarse,  dry 
cough.  The  s^-mptoms  may  either  be  entirely  lar^^ngeal  at  first  or  brondiial, 
with  a  loss  of  appetite  and  broken  rest  at  night.  Auscultation  at  this  time  will 
reveal  a  few  moist  or  dry  rfiles  in  the  larger  bronchial  tubes,  but  there  is  v»y 
little  secretion.    The  cough  seems  to  be  out  of  proportion  to  the  physical 
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gios.     As  the  catarrhal  stage  proceeds  the  cough  commences  to  indicate 

a  diaracter  by  becoming  more  noisy,  increasing  especially  at  night.    The 

ihyaognomy  of  the  child  conmiences  to  change,  the  face  is  swollen,  the  eyes 

nSased  and  watery,  the  mider  lids  swollen  and  pink  in  color.    This  is  one 

ot  the  most  decisive  indications  of  the  trouble,  and  may  be  recognized  by  a 

cueful  observer  a  few  days  before  the  "whoop"  begins  which  stamps  the  disease 

ind  ushers  in  the  second  stage.    The  commencement  of  the  paroxysmal 

itace  is  quite  different  from  the  easy  and  more  constant  coughing  of  the  first 

sUgp.    If  the  child  is  in  bed,  the  onset  of  a  paroxysm  is  usually  quite  sudden, 

but  if  he  is  up  and  playing,  there  is  a  period  of  restlessness,  a  premonition 

of  the  coming  storm  similar  to  the  aura  in  epilepsy,  and  the  child  may  even 

kve  time  to  run  to  his  mother  or  nurse  before  die  paroxysm  comes  on.    Usually 

the  paroxsyms  are  induced  by  a  quick  inspiration,  as  diuing  drinking,  eating, 

or  crying.   The  first  (expiratory)  part  is  short,  and  followed  by  a  short  whoop; 

diis  is  very  quickly  followed  by  a  long  series  of  short  expiratory  efforts  and  a 

aeoood  and  longer  whoop,  when  the  paroxysm  may  cease.    In  some  cases 

a  third  and  a  fourth  may  quickly  follow,  until  the  child  is  quite  exhausted. 

The  paroxysms,  whether  short  or  long,  generally  terminate  with  vomiting 

or  eructation  of  a  quantity  of  stringy  mucus.    Food  is  ejected,  and  in  most 

eyes  a  little  blood  b  mixed  with  the  vomited  mucus. 

At  this  stage  of  the  disease,  if  at  all  severe,  the  counienance  of  the  child 
is  characteristic,  and  so  much  so  that  a  mistake  is  no  longer  possible:  the 
features  are  swollen,  puffy,  and  dusky  in  color;  the  eyes  are  injected,  the  lids 
swollen  and  pink;  the  skin  livid,  due  to  a  minute  ecchymosis  of  the  smaller 
capfllaries.  In  many  cases  there  will  be  extravasation  of  blood  beneath  the 
conjunctiva,  due  to  the  violence  of  the  congestive  cough.  If  the  chest  be 
oamined  at  this  stage,  it  will  tell  but  little,  provided  we  have  no  broncho- 
pneumonia, though  a  few  moist  r&les  may  be  found  scattered  through  the  larger 
tubes.  The  blood  shows  leukocytosis,  especially  when  there  are  bronchitic 
OMnplications.  Benstz  found  the  number  of  eosinophils  to  be  below  normal 
m  all  of  63  cases,  while  the  mononuclear  and  transitional  forms  were  much 

m 

JMTcased,  reaching  18  per  cent,  at  the  height  of  the  disease.  Other  observers 
have  claimed  to  find  a  fairly  well-marked  eosinophilia  persisting  for  some  time 
*fter  the  disappearance  of  the  paroxysmal  stage.  The  most  characteristic 
blood  finding,  however,  and  one  that  is  present  in  all  uncomplicated  cases,  is 
*  lymphocytosis.  A  relative  and  frequently  an  absolute  increase  in  the  number 
^  lymphocytes  which  varies  between  40  and  60  per  cent,  thus  becomes  an 
iioportant  diagnostic  aid. 

The  spasmodic  stage  of  whooping-cough  has  no  set  duration  4nd  varies 
fcquentiy  in  intensity.  In  severe  cases  it  may  consist  of  twenty  to  forty 
P^'Wysms  during  the  twenty-four  hours.  Some  spasmodic  coughs  are  not 
•^mpanied  by  a  whoop,  and  the  absence  of  this  sign  may  be  noted  in  very 
^^  children,  as  well  as  in  those  that  are  very  ill  with  bronchopneumonia. 
^iDe  diildren  vomit  after  a  coughing  spell  without  the  whoop. 

It  is  frequently  observed  that  long  after  the  spasmodic  spell  has  come 
**}  ^  end  the  paroxysms  return  again  and  again,  perhaps  years  afterward, 
^^  almost  characteristic  features,  evidently  acting  under  the  stimulus  of 
"'^^ie  perfectly  neutral  catarrh. 

Complications. — ^In  severe  cases  the  complications  may  be  numerous. 
^^Spigtaxis  often  occurs  in  children;  hemoptysis  when  vomiting  is  frequent; 
r^ation  of  the  frenum  linguse  in  violent  coughing;  convtdsions  in  vigorous 
^*Wren;  and  bronchopneumonia,  pleurisy,  pericarditis ,  laryngitis,  and  hernia 
^  severe,  prolonged  coughing.  Convulsions  and  bronchopneumonia  are 
^^Tning,  and  in  young  children  a  profound  stupor  may  replace  the  convul- 
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sions.    Eshner   states  that  peripheral  neuritis  is  a  rare  complication  of  this 
disease.     Interiobular  emphysema  has  resulted  from  whooping-cough  (Finch). 

Sequete. — Acute  nephritis  frequently  occurs,  and  b  as  severe  as  that  . 
found  in  scarlet  fever.  In  a  series  of  over  200  cases  I  have  found  the  kidneys 
affected  in  20  per  cent.  Knight  found  albuminuria  in  66  out  of  86  cases  ex- 
amined. Emaciation  is  a  very  important  sequence  of  pertussis.  All  the 
viscera  are  liable  to  fatty  degeneration,  and  nutritional  changes  open  the 
door  to  cheesy,  glandular  alterations,  and  eventually  to  a  secondary  tuber- 
culosis. Atelectasis,  by  curtailing  lung  space,  frequently  brings  about  a  gen- 
eral collapse,  and  thb  condition  frequently  explains  the  flattened  chest  found  in 
young  adults.  Conversely,  emphysema  may  be  initiated  by  pertussis  early  in 
life.  Emaciation  may  also  be  due  to  mvcotis  disease,  a  chronic  gastro-intestinal 
catarrh  of  long  standing. 

Prognosis. — Associated  with  its  complications,  p>ertussis  is  a  very 
fatal  disease,  especially  in  children  under  two  years  of  age.  Veeder  says, 
"About  80  per  cent,  of  the  pertussis  deaths  are  in  infants  under  two  years,  and 
99  per  cent,  in  children  under  ten."  Dolan  regards  it  as  third  in  rank  among 
the  fatal  diseases  of  England,  where  the  death-rate  per  1,000,000  is  5000  annu- 
ally. The  deaths  occur  chiefly  among  children  of  the  poor  and  in  bottle-fed 
infants. 

Goodhart  regards  whooping-cough  as  the  most  fatal  of  all  the  diseases 
in  children  under  one  year  of  age.  He  places  the  mortality  at  .12  per  cent., 
and  thinks  that  this  is  not  too  high;  his  statement,  however,  is  hardly  war- 
ranted, as  he  includes  the  deaths  from  the  many  sequelse  which  we  cannot 
estimate.     Ashby  and  Wright  place  the  mortality  at  7.6  per  cent. 

DifTerential  Diagnosis.^Young  infants  usually  do  not  "whoop," 
but  cough  spasmodically.  The  complement-deviation  test  is  of  the  great^ 
possible  value  for  diagnosis  at  all  stages  (Friedlander  and  Wagner*),  while  the 
agglutination  reaction,  when  positive,  is  definite  evidence  as  to  the  presence 
of  the  disease,  though  occurring  late  in  the  course.  They  may  be  employed 
as  a  means  of  differentiating  the  various  affections  likely  to  be  confused  with 
pertussis  {vide  infra).  The  lymphocytosis  is  also  a  valuable  differential  aid. 
Chievitz  and  Meyer  claim  that  an  early  diagnosis  can  be  made  by  cultural 
methods.  The  mucopurulent  flocculi  from  the  last  portion  of  the  sputum  is 
washed  in  salt  solution  and  then  rubbed  over  the  medium  (blood-potato-agar). 
The  colonies  appear  in  about  four  days  as  minute  glistening  drops.  Tlie 
agglutination  of  these  colonies  is  then  attempted  with  serum  from  an  animal 
immunized  with  Bacillus  pertussis.  Agglutination  of  the  bacilli  takes  place 
if  they  are  the  specific  organism. 

Children  with  pleurisy  or  pneumonia  do  not  whoop,  yet  we  diagnose  whoop- 
ing-cough by  the  preceding  catarrhal  fever.  From  influenza  in  its  early  stages 
it  is  most  difficult  to  differentiate  the  affection.  The  pink  under  eyelid  has 
to  me  been  the  most  certain  sign.  When  the  whoop  appears  and  during  the 
existence  of  an  epidemic,  however,  the  diagnosis  may  be  rendered  certain. 

The  diagnostic  points  prior  to  the  whooping  stage  enunciated  by  Eustace 
Smith  are  as  follows:  ''If  a  child  be  made  to  bend  back  the  head,  so  that  his 
face  becomes  almost  horizontal,  and  the  eyes  look  straight  upward  at  the  ceil- 
ing above,  a  venous  hum,  varying  in  intensity  according  to  the  size  and  position 
of  the  diseased  glands,  is  heard  with  the  stethoscope  placed  upon  the  upper 
bone  of  the  sternum.  As  the  chin  is  now  slowly  depressed  the  hum  becomes 
less  loudly  audible,  and  ceases  shortly  before  the  head  reaches  its  ordinary 
position."  It  is  true  that  we  do  not  recognize  the  hum  caused  by  the  enlarged 
bronchial  gland,  but  it  occurs  long  after  other  symptoms  are  manifest. 

*  Amer,  Jour,  Dis.  of  Child.f  August,  1914. 
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I  have  for  several  years  been  able  to  place  considerable  value  on  the  peculiar 
iffiness  of  the  mucous  membrane  of  die  eyes  and  the  swollen  or  edematous 
ndition  of  the  whole  face  and  almost  dusky  color.  This  condition  may  exist 
m  days  before  the  catarrhal  symptoms  have  extended  throughout  the  respira- 
lay  mucous  membrane.  The  cough  at  this  stage  may  not  be  at  all  suggestive, 
■t  purely  bronchial. 

This  symptom  of  fulness  about  the  eyes  suggests  measles,  and  must  be 
Ebrmtiated  from  it.  As  we  are  able  to  diagnosticate  measles  by  its  appear- 
Bioe  first  on  the  hard  palate,  so  we  may  diagnosticate  whooping-cough  in  its 
ett&st  stage  by  the  characteristic  swollen  condition  of  the  eyes  and  face. 
Ihe  diagnosb  may  be  confirmed  by  lymphocytic  leukocytosis  and  the  presence 
of  a  sublingual  ulcer. 

Treatment. — ^The  gravity  of  pertussis  is  scarcely  appreciated  either 
liy  the  general  physician  or  the  public.  Although  extremely  contagious  dur- 
ing the  primary  catarrhal  stage,  quarantine  should  be  rigorously  observed 
vttfl  the  end  of  the  fourth  week. 

Qfliene. — ^Throughout  the  whole  course  of  the  disease  outdoor  life, 
tthr  as  possible,  should  be  encouraged,  and  if  convenient  a  sojourn  at  the  sea- 
akire  will  shorten  the  progress  of  the  trouble  and  limit  to  a  great  extent  the 
iiiimber  of  sequels.  Only  the  severe  and  complicated  cases  need  to  be  kept 
ML  bed.  It  has  been  shown  that  the  number  of  attacks  is  directly  dependent 
iQKm  the  amount  of  CO,  present  in  the  atmosphere  (Forcheimer).  In  cities 
tte  sufferer  must  be  protected  against  the  dust;  this  may  be  accomplished  by 
die  wearing  of  a  veil  in  suitable  cases. 

Medicinal  treatment  is  exceedingly  unsatisfactory,  although  the  thera- 
peutic measures  which  have  been  advocated  are  boundless.  The  remedies 
iDost  m  use  are  the  antispasmodics  and  the  germicides,  though  recently  specific 
Ihenpy,  in  the  form  of  vaccines  of  killed  bacteria,  has  held  out  much  hope  as  a 
flienpeutic  measure. 

Whooping-cough  has  a  striking  parallel  in  diphtheria,  in  that  it  has  in  its 
Ctt^  sta^  a  strong  tendency  to  fasten  itself  upon  the  throat.  How  long  this 
period  exists  we  do  not  know  to  a  certainty;  yet  there  is  undoubtedly  a  period 
lu  whooping-cough,  as  there  is  in  diphtheria,  long  or  short,  in  which  the  germ 
•wild  be  destroyed  and  the  disease  terminated.  To  abort  cases  thus  within 
two  weeks  is  not  unusual,  and  this  explains  the  number  of  reported  cures  made 
oy  germicidal  remedies.  , 

^  my  treatment  of  this  disease  I  find  the  greatest  necessity  for  recognizing 
«e  affection  early  in  the  catarrhal  stage.  We  must  remember  that  the  two 
''^o  are  not  sharply  defined,  and  that  either  the  one  or  the  other  may  be 
™pg.  The  drugs  I  have  found  most  efiicient  in  the  catarrhal  stage  have 
^  hydrogen  peroxid  for  sterilizing  the  nasopharynx,  and  belladonna  and 
•sifetida  for  the  paroxysms. 

To  be  more  explicit,  I  will  detail  the  methods  of  procedure  in  a  family  in 

^ch  I  have  instituted  my  plan  of  thorough  treatment:  A  child  of  four  years 

j^tteoding  kindergarten  was  brought  to  me  with  a  suspicious  cough.     The 

™Oty  was  given  of  an  exposure  of  over  two  weeks  prior.    The  child  had 

^^''ghed  for  a  few  days,  more  at  night  than  in  the  daytime;  was  feverish  during 

tucevoiings;  showed  slightly  swollen  eyelids,  thus  suggesting  the  nature  of 

toe  impending  trouble.     I  ordered  hydrogen  peroxid  and  pure  glycerin  in 

equal  parts,  which  were  well  diluted  and  thoroughly  sprayed  through  the  naso- 

plMuyM  every  four  hours.    The  diet  was  light  and  digestible;  outdoor  life 

iras  encouraged  except  on  windy  days.    At  night  the  child  was  placed  in  a 

!«;ge,  well-ventilated  room,  and  over  its  cot  was  erected  a  mosquito  netting 

to  as  to  prevent  any  unusual  oraft — a  procedure  which  I  ha\^  found  highl^y 
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beneficial.  When  the  cough  was  fully  established  and  was  accompanied  by 
eructations  of  stringy  mucus  I  commenced  the  exhibition  of  the  mixture  of 
asafetida  i  dram  (2.0)  every  two  hours.  The  record  of  the  paroxysmal  stage 
was  as  follows :  The  first  week  averaged  six  coughing  spells  per  day;  the  second 
week  averaged  ten  per  day;  the  third  week,  four  paroxysms;  and  the  fourth 
and  fifth  weeks  averaged  about  two  paroxysms  during  the  twenty-four  hours. 
When  the  younger  brother,  but  eight  weeks  old,  commenced  to  show  evidences 
of  the  disease  I  first  used  hydrogen  peroxid  as  in  the  older  brother,  and  im- 
mediately followed  it  with  asafetida.    The  case  ended  favorably. 

My  second  choice  is  the  tincture  of  belladonna,  exhibited  in  doses  of 
1  drop  for  every  year  of  the  child's  life,  the  doses  being  increased  until 
toxic  effects  are  reached.  Then  I  gradually  increase  the  amount  as  tolerance 
of  the  drug  seems  to  be  established.  In  very  young  children  I  have  obtained 
good  results  from  the  use  of  a  freshly  prepared  belladonna  plaster  placed 
between  the  scapulse,  and  the  physiologic  action  of  the  drug  seems  thus  to  be 
more  constantly  maintained.  I  have  gained  a  decided  advantage  by  an  ap- 
plication of  a  2  per  cent,  cocain  solution  to  the  nasopharynx  in  bad  cases. 
Irrigation  of  the  nostrils  thrice  daily  with  a  1  :  40  carbolic  add  solution  has 
proved  curative  in  its  effects.  Bradt  declares  that  local  treatment  of  the 
nasopharynx  tends  to  arrest  the  syndrome. 

Bromoform  was  resorted  to  in  fully  20  per  cent,  of  my  cases,  and  was 
a  keen  disappointment.  The  coal-tar  products,  pushed  to  the  toxic  limit, 
modified  the  disease  but  slightly.  A  drug  that  has  almost  reached  the  rank 
of  a  specific  in  my  hands  is  the  following:  Atropin  sulph.,  gr.  j;  aqua  destiL, 
S  j.  Each  drop  contains  j^  gr.  atropin,  and  this  dose  may  be  increased  drop 
by  drop  until  the  full  physiologic  effect  of  the  drug  has  been  obtained.  If 
this  effect  is  maintained  with  the  onset  of  the  paroxysmal  stage  much  time 
is  saved.  This  outline  of  the  drug  treatment  in  whooping-cough  has  reference 
solely  to  the  catarrhal  and  paroxysmal  stages  of  the  disease.  Kilmer  has 
advocated  a  tightly  placed  thoracic  and  abdominal  belt,  which  has  yielded 
great  satisfaction.  Goodson  commends  the  use  at  the  earliest  moment  of  the 
continuous  inhalation  of  creasote;  he  also  advocates  clearing  the  lungs  of 
bronchitis  as  much  as  possible  before  using  any  special  internal  antispasmodic 
remedies. 

Specific  Therapy. — Prophylaxis. — Hess  employed  prophylactic  vaccina- 
tion upon  the  outbreak  of  whooping-cough  in  an  institution  for  children.  He 
concluded  that  the  vaccine  materially  lessened  the  number  of  cases.  Goler* 
states  that  out  of  10,000  children  vaccinated  against  whooping-cough  in  Roch- 
ester, less  than  5  per  cent,  came  down  with  the  disease.  Prophylactic  doses  are 
500.000,000,  2,000,000,000,  and  3,000,000,000  bacteria  given  every  third  day. 

Treatment. — The  results  of  vaccine  treatment,  as  detailed  by  Park,  are 
distinctly  l)encficial  on  the  whole,  though  Hess  in  his  article  does  not  so  con- 
clude. Luttinger  holds  that  stock  vaccines,  tried  in  138  cases,  shortened  the 
paroxysmal  stage  by  almost  two  weeks.  Dr.  Park  recommends  a  dose  of 
500,000,000  killeil  bacteria  to  a  child  over  one  year  of  age,  1,000,000,000  to 
an  adult,  and  250,000,000  to  a  child  under  one  year.  This  initial  dose  is 
doubled  two  days  later,  and  again  this  second  dose  is  doubled  and  given  forty- 
eight  hours  afterward.  If  no  improvement  is  shown,  still  further  injections 
may  be  given. 

Complications  and  Seqnel(F. — Complications  may  be  avoided  by  maintain- 
ing constantly  the  alkalinity  of  the  body  fluids.  Sodium  bicarbonate  and  the 
various  alkaline  waters  are  strongly  indicateil,  and  milk  should  be  given  in 
seltzer  water. 

Diet  of  the  simplest  character  and  a  uniformly  quiet  life  must  be  maintained. 
*  New  York  State  Jour.  Med.,  September,  1917,  p.  411. 
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MUMPS 

(Parotidiiia;  Epidemic  Parotitis) 

Definition. — An  acute  contagious  disease  characterized  by  an  inflam- 
nation  and  swelling  of  the  parotid  gland,  and  occasionally  by  an  involve- 
nent  of  the  salivary  glands,  the  testicles,  and 'in  the  female,  the  mammse. 

Pathology. — Opportunities  for  postmortem  examinations  are  rare, 
leaving  in  some  doubt  the  pathologic  course  of  the  disease;  but  it  probably 
be^ns  as  a  catarrhal  inflammation  of  the  ducts,  involving  the  periglandular 
connective  tissue.  The  inflanmiation  is  seldom  severe  enough  or  of  such  a 
Bature  as  to  produce  suppuration. 

Etiology. — ^Mumps  is  undoubtedly  a  constitutional  or  blood  disease  with 
local  manifestations.  "It  is  a  question,"  Goodhart  says,  "with  mumps  whether 
tbis  disease  shall  be  placed  with  the  specific  diseases  or  with  those  affect- 
ing the  parts  or  organs  with  which  the  symptoms  more  particularly  concern 
themselves." 

The  disease  is  no  doubt  of  microbic  origin,  but  the  specific  organism  has 
not  yet  been  isolated.  Dr.  Martha  Wollstein,  at  the  Rockefeller  Institute  for 
Hec&cal  Research,  has  succeeded  in  reproducing  the  lesions  of  parotitis  in 
animals  by  means  of  filtered  extracts  of  saliva  derived  from  persons  suffering 
from  mumps.  In  a  more  recent  article^  she  confirms  these  findings  and  notes 
that  the  virus  of  parotitis  was  foimd  most  readily  in  the  saliva  in  the  first 
three  days  of  the  disease,  and  not  at  all  by  the  ninth  day.  She  found  it  also 
in  the  blood  of  patients  with  severe  constitutional  symptoms.  Haden,^  how- 
ever, reports  4  cases  of  mumps  in  which  a  Gram-positive  diplococcus  was 
isolated  from  the  spinal  fluid,  the  blood,  and  a  lymph-gland,  and  when  injected 
hito  the  testicle  of  a  rabbit  this  organism  produced  a  severe  orchitis. 

Mumps  is  highly  contagious,  and  at  times,  usually  during  the  spring  and 
iutomn,  becomes  epidemic.  It  is  communicated  principally  by  the  breath  and 
fi^ludatums,  the  greatest  source  of  contagion  being  the  salivary  secretions.  It 
may,  however,  be  carried  by  a  third  person  or  by  fomites,  and  is  most  liable 
to  be  communicated  during  the  beginning  of  the  attack,  although  the  con- 
tagiousDess  continues  until  after  the  subsidence  of  the  febrile  symptoms.  It 
occurs  mostly  among  children  and  young  adults,  infants  and  old  persons  being 
fuely  affected,  while  males  are  more  liable  than  females.  One  attack  usually 
gives  immunity  from  a  second  attack  in  the  same  gland. 

Clinical  History. — ^The  average  period  of  incubation  is  fourteen  days, 

Iwit  it  may  develop  as  early  as  ten  or  as  late  as  twenty  days  after  exposure. 

A  most  valuable  pathognomonic  sign,  observed  in  the  prodromal  stage  before 

•py  other  symptom  or  sign  appears,  and  which  may  be  likened  to  Koplik's 

^  in  measles,  has  been  noted  by  Hathcock.    It  consists  of  tenderness  just 

beyond  the  angle  of  the  jaw  severe  enough  to  make  the  patient  wince  when 

the  finger  is  run  toward  the  angle  under  the  mandible.    The  invasion  is 

nwtrked  by  languor  and  a  temperature  from  101°  to  103°  F.  (38.3°-39.4° 

^•)f  with  possible  headache  and  vomiting;  the  patient  complains  of  pain  at 

the  angle  of  the  jaw,  and  this  is  greatly  increased  if  an  acid  (such  as  vinegar) 

'^  swallowed.    With  these  symptoms  is  noticed  a  pyriform  swelling  of  the  paro- 

^^  glands,  the  one  on  the  left  side  usually  appearing  first,  and  the  other  one 

^^n  following.    Occasionally  cases  are  seen  in  which  but  one  gland  is  involved, 

or  the  swelling  may  begin  in  both  at  the  same  time.    This  increases  gradually 

until  some  time  between  the  third  and  sixth  days,  involving  the  other  salivary 

glands  and  causing  marked  disfigurement;    the  swelling  fills  the  depression 

beneath  the  ear  and  extends  to  the  cheek  and  neck,  the  most  prominent  part 


» Jour.  Exper,  Med.,  1918,  xxviii,  377. 
s  Amer.  Jour.  Med.  Sci.,  1919,  clviii,  698. 
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being  just  below,  and  pressing  outward,  the  lobe  of  the  ear.  The  saluary 
secretions  are  generally  much  increased,  though  there  may  be  the  opposite 
condition  of  marked  diyness  of  the  mouth.  When  the  swelling  has  reached 
its  height,  pressure  on  the  adjacent  tissues  causes  a  disagreeable  sensation  of 
tension,  and  chewing,  swallowing,  and  even  speaking  are  at  times  painful  and 
difficult.  The  skin  over  the  affected  part  may  be  of  a  pale  or  of  a  dull-red 
color.  Ringing  in  the  ears  and  a  dueling  of  the  hearing  is  conunon.  The 
nervous  system  may  be  affected,  causing  headache  and  delirium,  or  a  low 
typhoid  state  may  be  present.  As  to  the  blood,  Feiling^  claims  that  there  is 
a  slight  increase  in  the  total  number  of  leukocytes,  with  a  relative  and  absolute 
lymphocytosis.  Radin^  reports  no  change  in  the  total  leukocyte  count,  but 
with  a  relative  lymphocytosis.  In  cases  associated  with  complications  (or- 
chitis) there  is  a  total  increase  and  a  slight  relative  increase  in  the  polynu- 
clears.  Capitan  emphasizes  early  hypertrophy  of  the  spleen  as  an  aid  in  differ- 
ential diagnosis.  The  duration  b  about  one  week  (six  to  ten  days),  after  which 
time  the  swelling  subsides,  and  by  the  tenth  or  twelfth  day  entirely  disappears. 

The  diagnosis  is  easy,  the  nature  and  position  of  the  swelling  and  the 
course  of  the  disease  being  characteristic,  while  the  fact  that  the  tonsib  are 
seldom  involved  prevents  a  diagnosis  of  acute  tonsillitis. 

Occasionally,  however,  in  the  course  of  septic  infection  or  after  operations, 
or  owing  to  the  extension  of  inflammation  along  the  duct  from  the  mouth,  the 
parotid  gland  becomes  the  seat  of  an  acute  inflammation  at  first  hardly  dis- 
tinguishable from  mumps.  The  existence  of  a  possible  source  of  infection, 
and  the  fact  that  the  gland  under  these  circumstances  usually  undergoes 
suppuration,  should  lead  to  the  recognition  of  the  true  nature  of  the  case. 

Complications  and  SequeLee. — ^Mumps,  as  a  rule,  runs  a  mild 
course  without  any  serious  symptoms,  but  occasionally  complications  arise. 
The  most  common  of  these  are  orchitis  in  the  male,  which  may  be  foUowed 
by  atrophy  of  the  testicle;  and  mastitis ,  ovaritis,  or  vulvovaginitis  in  the  female, 
especially  after  puberty.  The  complications  appear  after  the  subsidence  of 
the  swelling  of  the  glands  of  the  neck,  only  occasionally  developing  while  the 
glands  are  still  affected,  though  cases  have  been  reported  in  which  the  disease 
first  manifested  itself  by  involvement  of  the  sexual  organs.  This  complication 
lengthens  the  course  of  the  attack  and  increases  the  constitutional  symptoms, 
but  the  rule  is  complete  recovery.  Otitis  media  sometimes  occurs,  and  a  lesion 
in  the  auditory  nerve,  with  more  or  less  deafness  (which,  unfortunately,  may 
be  permanent),  has  been  observed.  Facial  paralysis,  convulsions,  albuminuria, 
and  arthritis  have  all  been  noted  in  certain  cases.  Hadcn'  reports  cerebral 
complications  occurring  in  9  of  476  cases  of  mumps.  This  was  an  encephalitis, 
not  a  meningitis,  and  was  usually  promptly  relieved  by  lumbar  puncture. 
Tasker  Howard*  reports  3  cases  of  meningo-encephalitis  as  the  only  mani- 
festation of  mumps.  Pujol  met  with  9  cases  of  myocarditis  among  450 
soldiers  with  mumps.  Jacob  and  others  report  cases  of  mumps  complicated 
with  acute  pancreatitis.  Four  such  cases  were  seen  by  Radin^  during  the 
course  of  an  epidemic  at  Camp  Wheeler,  in  which  over  5000  cases  were  ob- 
served and  studied  by  him.  Radin  also  writes  that  in  this  same  epidemic 
orchitis  and  epididymitis  occurred  in  611  cases. 

Treatment. — ^The  patient  should  be  kept  in  a  well-ventilated  room 
of  even  temperature,  and  in  bed  if  the  fever  is  at  all  severe,  and  should  be 
isolated  from  those  who  have  not  had  the  disease.    Hess  gave  protective 

»  The  Lancet,  London,  July  12,  1913. 

^Arch.  Int.  Af«/.,  1918,  xxu,  354. 

» Ibid.,  1919,  xxiii,  737. 

« Amer,  Jour.  Med.  Set.,  1919,  clviii,  685. 

*  Arch.  InL  Med.,  1918,  xxii,  354. 
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aiecdonsy  using  whole  blood  from  donors  either  just,  or  about  ten  days  pre- 

'ritwidy,  recovered  from  mumps,  with  striking  results  and  without  any  dis- 

ipteable  manifestations.     Either  hot  or  cold  applications  to  the  swelling 

irifi  often  give  relief,  and  support  to  the  swollen  gland  by  means  of  cotton  and  a 

bmdage  is  very  comforting.     Saline  laxatives  may  be  given,  and  aconite  or 

some  simple  fever  mixture  at  the  beginning  of  the  attack  is  usually  indicated. 

Tliese  simple  measures  are  all  that  are  required  in  an  ordinary  case,  while 

complications  or  unusual  conditions  must  be  treated  as  they  arise.     Isolation 

skould  be  continued  for  one  week  following  the  disappearance  of  the  swelling. 


TUBERCULOSIS 


Definition. — ^A  chronic  (less  frequently  acute)  infectious  disease  caused 
by  the  Bacillus  tuberculosis.  This  organism  produces  specific  lesions,  taking 
the  form  either  of  separate  nodular  masses  or  diffuse  growths,  infitrating  the 
tissues,  while  aggregations  of  these  elementary  tubercles  give  rise  to  large 
tuberculous  masses.  Tubercles  undergo  caseation  and  sclerosis,  followed 
in  turn  by  ulceration  (in  consequence  of  secondary  pyogenic  infection),  or, 
more  rarely,  calcification. 

Historic  Note. — ^Prior  to  the  discovery  in  the  early  part  of  the  nineteenth 
century  by  Bayle  and  Laennec  of  the  tuberculous  new  growth  as  a  distinctive 
body,  this  disease  had  been  studied  chiefly  from  a  clinical  point  of  view. 
At  this  early  period  the  disease  was  believed  to  consist  chiefly  of  a  suppurative 
process,  and  in  its  observation  the  physician  was  unaided  by  auscultation. 
Later  the  tubercle  was  recognized  as  a  small  rounded  nodule  without  any 
special  histological  characteristics.  Villemin  in  1865  performed  his  epoch- 
DaUng  experiments,  and  the  tubercle  was  no  longer  distinguished  by  its 
uuitomic  characters  alone.  Though  the  theory  of  the  infectious  nature  of 
tuberculosis  had  been  previously  advanced  by  Buehl  and  others,  it  was  first 
dearly  demonstrated  by  Villemin's  beautiful  inoculation  experiments  upon 
nbbits  and  guinea-pigs  with  particles  of  tubercular  and  cheesy  substances, 
producing  the  characteristic  lesions  of  tuberculosis.  It  then  remained  for 
Koch  to  discover  (in  1881)  the  specific  cause  of  the  most  important  of  all  human 
iHs^the  tubercle  bacillus.  So  soon  as  the  specificity  of  the  disease  was 
<Umtdy  established  it  became  clear  that  the  associated  inflammatory  proc- 
Wes,  that  were  formerly  believed  to  be  primary  lesions,  were  secondary. 

QMfrapliic  Distxibution. — ^Tuberculosis  prevails  in  almost  every  quarter 
5*f  the  globe,  but  is  more  prevalent  in  certain  latitudes  than  in  others.  Thus, 
^  g^efal  terms,  it  may  be  said  to  prevail  more  extensively  in  warm  than  in 
JoU  countries.  Local  conditions,  however,  exercise  a  more  decisive  influence- 
^  engendering  predisposition  than  mere  geographic  position.  It  is  of  quite 
^uent  occurrence  in  all  densely  populated  municipalities,  and  more  espe- 
?*By  in  the  overcrowded  sections  of  the  latter;  this  fact  explains  why  the 
^bitants  of  cities  of  the  North  are  but  little  less  spared  than  those  of  the 
Qties  of  the  South.  On  the  other  hand,  residents  of  mountainous  countries,. 
^'^  to  the  purity  of  the  atmosphere  and  the  elevation,  are  rarely  victims. 

General  Pathology  of  Tuberculous  Lesions. — Distribution  ot; 
•«•  Lesions  in  the  Body. — ^Tuberculous  new  growths  elect  most  frequently 
r^  jyiig,  and  when  the  disease  occurs  in  the  adult  this  organ  is  almost  invariably 
"^Phcated.  Next  in  frequency  follow  the  larynx,  intestines,  peritoneum, 
y^'Utal  organs,  and  the  brain.  The  other  chief  viscera  of  the  body  (spleen, 
.^'.  heart,  etc.,  particularly  the  latter)  are  less  conmionly  the  seat  of  tuber- 
<^is.  ^  In  children  the  lesions  exhibit  a  different  distribution,  the  favorite 

^ing  the  lymph-glands,  intestines,  bones,  and  joints.     In  them  the  dis- 
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tribution  corresponds  pretty  closely,  if  we  except  the  bronchial  and  mesenteric 
glands,  to  that  of  surgical  tuberculosis. 

The  Elementary  Tubercle. — ^This  may  be  developed  in  any  tissue  to  which 
the  tubercle  bacillus  has  found  its  way,  and  the  presence  of  the  bacillus  is  its 
sole  distinguishing  feature,  since  apparently  identical  bodies  are  produced 
by  other  micro-organisms. 

The  various  stages  in  the  development  of  a  tubercle  are — 

(a)  Proliferatum  of  the  fixed  tissue  elements  (connective  tissue,  endothelium 
of  the  capillaries,  etc.)  of  the  part  infected,  due  to  the  local,  specific  irritant 
action  of  the  bacilli.  These  anatomic  elements  are  transformed  into  epithelioid 
and  giant  cells.  The  epithelioid  cells  assume  various  shapes,  chiefly  rounded 
and  polygonal;  they  have  vesicular  nuclei,  and  soon  show  tubercle  bacilli 
in  their  interiors.  A  certain  proportion  of  the  epithelioid  cells,  as  the  result  of 
increase  in  their  size  and  a  repeated  division  of  their  nuclei,  or  by  union  of 
contiguous  cells,  become  giant  cells.  The  latter  occupy  the  center  of  the  tuber- 
cle and  also  contain  bacilli,  the  number  of  giant  cells  and  of  the  bacilli  being 
largely  reciprocal.  Thus,  the  giant  cells  are  numerous  in  tuberculous  lymjA- 
glands,  joints,  etc.,  in  which  the  bacilli  are  relatively  few;  on  the  other  hand, 
they  are  scanty  in  miliary  tubercles  in  which  the  bacilli  are  numerous — ^two 
facts  supporting  the  view  that  giant  cells  display  phagocytic  action.  Hektoen 
asserts  that  the  giant  cell  is  a  living  defensive  agent. 

(6)  About  the  site  of  infection  a  diapedesis  of  leukoq/tes  occurs  in  the  nature 
of  a  defensive  inflammatory  process.  At  first  the  leukocytes  are  of  the  poly- 
nuclear  variety  and  are  quickly  destroyed;  but  later  mononuclear  leukocytes 
(lymphocytes)  appear.  These  latter  resist  the  action  of  the  bacilli,  anid  I 
think  their  true  function  is  a  phagocytic  one.  The  various  forms  of  odls 
described  are  connected  and  surrounded  by  a  reticular  stroma  "formed  by  the 
fibrillation  and  rarefaction  of  the  connective-tissue  matrix"  (Baumgarten). 

The  fuUy  developed  tubercles  are  small  nodular  bodies  whose  diameters 
range  from  |  to  2  or  3  mm.  At  first  they  are  almost  transparent,  but  soon  lose 
this  quality  in  consequence  of  the  further  changes  described  below.  They  are 
avascular  bodies,  and  invariably  undergo  degenerative  changes — (a)  caseation 
and  (6)  sclerosis, 

(o)  Caseation, — ^This  implies  "coagulation  necrosis" — a  destructive  process 
proceeding  from  the  center  toward  the  periphery  of  the  tubercle,  and  the 
result  of  the  local  action  of  the  bacilli  or  their  toxins.  The  oeUs  are  thus 
transformed  into  a  uniformly  yellowish-gray  structureless  matter.  When 
the  foci  are  numerous  and  closely  set,  fusion  may  occur,  with  the  production 
of  larger  or  smaller  homogeneous  masses  (cheesy  pneumonia).  The  latt^ 
may  soften,  resulting  in  the  formation  of  caNities;  this  is  due  usually  to  second- 
ary pyogenic  infection,  causing  ulceration.  Less  frequently  the  cheesy  masses 
undergo  calcification  or  l>econie  encapsulated,  and  are  then  practically  harmless. 

(6)  Sclerosis. — Preceding  and  during  the  time  that  cell  destruction  is  going 
on  in  the  center  of  the  tulx^rcles  the  protective  forces  of  nature  are  asserting 
themselves,  though  too  often  without  avail.  In  the  first  place,  hyaline  trans- 
formation with  conversion  of  the  cellular  elements  into  fibrous  connective 
tissue  occurs.  Frequently  now  the  center  of  the  tubercle  is  caseous  and  con- 
tains bacilli,  while  the  peripheral  parts  are  quite  hard.  Here  the  bacilli  are 
incarcerated  (iaiefit  tul>ercuUms'^,  The  fibn>iii  change  may  pervade  the  entire 
tubercle.  Again,  the  fibwid  element  in  the  tissues  immediately  surrounding 
the  tubercle  may  Ih»  grt*atly  incn^astnl  and  form  new  connective  tissue,  and  this 
process  be  followeii  by  seix^ndary  ix^ntraction.  converting  the  tubercle  into  a 
firm  fibrous  nodule.  The  fibroid  change  in  its  completest  devdopment  is 
observed  in  tuber(*uK>sis  of  sennis  nienibranes. 

Limitation  of  the  tulien^ulous  princess  takes  place  by  fibrous  encapsulation. 
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l^aegeli  and  others  have  shown  that  practically  all  adults  have  somewhere  in 
flkeir  economy  healed  tuberculoua  lesions.  However,  the  bacilli  may  fall  upon 
areceptive,  favorable  soil,  and  extension  occurs  by  the  appearance  of  secondary 
tubercles  in  adjacent  tissues.  The  dissemination  and  transprortation  of  the 
Willi  are  effected  principally  through  the  lymph-channels  and  blood-vessels. 
Agun,  infection  may  occur  by  actual  contact  of  the  affected  organ  with  neigh- 
boring parts,  the  disease  spreading  by  continuity.  Lastly,  lesions  may  be 
propagated  by  the  movement  of  organs;  thus  localized  peritoneal  tuberculosis 
may  rarely  become  generalized  in  consequence  of  the  peristaltic  movements. 

Agun,  fusion  of  minute  centers  of  infection  or  of  miliary  tubercles  results 
m  the  formation  of  larger  nodules  or  areas,  which  lead  by  a  process  of  local 
flrteosioQ  to  diffuse  tvbereulaug  infiUraiion  (gray  infiltration  of  Laennec).  An 
(Btira  lobe  may  become  similarly  involved  (tuberculous  pneumonia),  and 
tbeieinay  also  be  a  diffuse  infiltration  and  caseation  without  any  sfiecial  foci, 
a  wide-q>read  tuberculous  pneumonia  induced  by  the  bacilli"  (Osier). 

The  term  "gray  infiltration"  is  misleading,  since  the  morbid  changes  differ 
b  DO  essential  manner  from  those  described  as  occurring  in  the  miliary  tubercle. 
Moreover,  the  latter  also  presents  a  grayish  appearance.  The  apparent 
AffereDce  between  a  miliary  tubercle  and  diffuse  tuberculous  iniiltration  lies  in 
the  fict  that  the  latter  displays  a  clearer  tendency  to  spread  by  direct  extension. 

iuodated  Infljumnatoiy  Processes. — ^The  tubercle  bacilli  excite  asso- 
ciatd  inflammatory  processes  in  the  organs  affected,  and  if  the  tuberculous 
kwms  ran  a  slow  course  a  limiting  wall  of  true  fibroid  induration  circumscribes 
the  trea  involved.  By  means  of  this  induration  the  natural  protective  force^ 
otber  temporarily  or  permanently,  check  the  progress  of  the  local  lesions, 
■nd  the  change  is  strictly  analogous  to  the  sclerosis  that  takes  place  in  the 
peipberal  parts  of  the  elementary  tubercle  or  immediately  surrounding  the 
latter,  u  in  tuberculosis  of  serous  membranes.  On  the  other  hand,  when  the 
tnbncubus  infiltration  is  less  tardily  developed  the  collateral  reactive  in- 
flinmation  may  show  changes  siinilar  to  those  of  catarrhal  or  croupous  pneu- 
nwnia  (rirfe  aupra).  Examination  of  the  sputum  to  determine  the  nature  of 
>  mixed  infection  is  of  little  value,  _ 

ma  the  sputum  may  show  van-     f^        '  ^ 

ow  o^ianisros    that    have    not  j 

WBed  any  real  infection,  and  1 
llttt  have  entered  the  sputum  [ 
"WO  the  throat  or  buccal  cavity.       !  ! 

Etiology.  —  The     Specific     I 
Cause  and  rra  Physical  Charac- 
Tttancs.— In    1881    Koch   dis-     : 

coiwed    the     tubercle     bacillus     ,  '■ 

*l>Kh  is  the  sole  cause  of  the  dis-     \ 
'IK;   The  bacillus  is  rod  shaped, 
^v^t  or  somewhat  bent,  and 

"'■uler,  its  length  equaling  about     ■  ' 

WHliinl  or  one-half  of  the  diam- 
*'*'  of    a    red    blood-corpuscle 

ffig.  19).     Its  ends  are  slightly  j 

'[""ded,  it  is  non-motile,  and  on  ,  .J 

"f  interior  of  the  bacillus  small     *~    —- "  -  --■■ 

«**33  spots  can  be  observed  on       ^  IB-Tuber.le   b.nll™    m^  ^ut„m    (Fr«r,k.l    «><i 

^'Wcopic    examination;     these 

^^  spaces  represent  plasmolysis.     Spores  do  not  occur  except   in   mixed 

??™n  (f.  g.,  old  cavities)  due  to  symbiotic  growth. 

"aen  stained  the  bacilli  have  a  somewhat  beaded  appearance.    The 
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Qberculoiis  processes  is  intimately  connected  with  the  degree  of  resistance. 
iBered  by  the  tissues.     A  chronic  tuberculous  focus  may  establish  a  fistulous 
Domiection  with  a  vein  or  a  lymph-vessel,  and  thus  scatter  the  bacilli  to  the 
remotest  parts  of  the  body;  and  in  such  instances  (as  the  direct  effect  of  the 
oiipial  number  of  bacilli  present)  a  chronic  is  quickly  converted  into  an  acute 
fonn  of  tuberculosis.     In  chronic  tuberculosis,  tubercle  bacilli  in  the  circulating 
Uood,  "at  least  in  sufficient  number  to  infect  a  guinea-pig,  are  relatively  in- 
frequent" (Clough).    Strauss  demonstrated  virulent  baciUi  within  the  nasal 
cavities  of  healthy  persons  whose  positions  necessitated  their  association  with, 
and  frequent  presence  in  rooms  occupied  by,  tuberculous  patients. 

(6)  The  BaciUi  OtUside  of  the  Body. — ^Tubercle  bacilli  can  maintain  their 
existence  almost  indefinitely  outside  the  body.  On  the  other  hand,  they  prob- 
ably do  not  develop  or  multiply  under  the  usual  external  influences,  but  their 
vitality  is  extraordinary.  TTieir  destruction  cannot  be  effected  by  freezing 
or  by  desiccation,  and  they  survive  for  months  in  water.  Their  power  to 
resist  chemical  agents  (nitric  acid,  etc.)  is  also  very  great,  but  they  may  be 
destroyed  by  boiling  for  four  or  five  minutes  or  by  exposure  to  the  direct  solar 
ays  from  four  to  eight  hours  (Jousset).  In  milk  they  may  be  destroyed  by 
belting  in  a  closed  pasteiu'izer  for  a  period  of  twenty  minutes  at  140°  F.  (60° 
C).  Tubercle  bacilli  are  undoubtedly  present  in  all  inhabited  places,  and 
they  may  be  conveyed  for  long  distances  by  means  of  water,  food,  and  fomites. 
WiDson  and  Rosenberger  have  shown  that  the  presence  of  living  tubercle  bacilli 
in  the  urine  and  the  feces  is  of  importance  in  relation  to  the  infectiveness  of 
sewage  and  of  drinking-water. 

The  sputum  dries  and  flies  into  the  atmosphere  in  the  form  of  dust,  which 
not  only  floats  in  this  medium,  but  also  settles  upon  articles  of  furniture, 
the  floor,  the  waUs  of  living-rooms,  hospital  wards,  draperies,  clothing,  bed- 
jinen,  food-stuffs,  etc.,  and  from  these  resting  places  it  may  be  conveyed  back 
into  the  atmosphere.  It  has  been  shown  exjjerimentally  that  the  dust  obtained 
from  the  walls  or  from  the  air  of  rooms  and  hospital  wards  occupied  by  tuber- 
culous patients  is  frequently,  though  not  invariably,  infected.  It  is  the  in- 
Aw  atmosphere,  laden  with  bacilli,  that  is  especially  Uable  to  be  dangerous. 
In  places  only  rarely  frequented  by  consumptives  the  dust  is  usually  free  from 
▼inilent  baciUi. 

Modes  of  Infection. — (1)  Inhalation  of  the  Bacilli. — Inhalation  tuber- 

oJosis  is,  doubtless,  less  common  than  formerly  supposed,  but  it  still  remains 

^  greatest  and  most  frequent  mode  of  infection.     It  is  the  route  followed  in 

the  majority  of  cases  according  to  Ravenel.     Klebs  and  Flugge  claim  that 

mfectbn  may  result  from  moist  particles  (salivary  droplets)  thrown  off  in 

cwighing,  and  Boston  has  demonstrated  that  in  75  per  cent,  of  consumptives, 

with  cavity  formation,  a  fine  spray  containing  tubercle  bacilli  is  emitted 

during  the  acts  of  coughing,  sneezing,  laughing,  and  talking.     Ravenel   has 

sbown  experimentally  that  tubercle  bacilli  may  be  disseminated  by  cows  in 

coughing.    It  is  highly  probable  that  such  spray  magnifies  the  danger  of 

fflfection  from  tuberculous  cooks  and  bakers.    Occasionally  the  bacilli  attack 

Srst  the  upper  respiratory  passages  (larynx,  nose)  or,  as  in  the  case  of  cervical 

uberculous   adenitis,   they  enter   through   the   tonsils.     Usually,   however, 

irimaiy  infection  takes  place  in  the  rniaUer  bronchi  in  the  apical  area  or,  less 

requently,  in  a  bronchus;  this  is  shown  by  the  fact  that  healed  lesions  in  persons 

ying  of  other  causes  are  conunonly  met  with  in  these  situations.    The  bronchial 

^ands  may  be  foimd  to  present' tuberculous  lesions. 

Man  possesses  a  high  degree  of  resistance  to  the  tubercle  bacillus,  and  for 
lis  reason  tuberculosis  is  not  contagious  in  the  sense  that  scarlet  fever,  small- 
yXf  and  similar  diseases,  for  which  the  organism  has  but  little  natural  resistance, 
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fire  contagious.  It  is  a  question  of  repeated  and  prolonged  exposure  rather 
than  isolated  contact. 

Flick's  topographic  study  of  phthisis  in  the  Fifth  Ward  of  the  city  of 
Philadelphia,  extending  over  a  period  of  twenty-five  years,  shows  conclusively 
that  consumption  obeys  the  laws  of  infectious  and  contagious  diseases.  His 
researches  furnish  incontestable  proof  that  tuberculosis  is  limited  to  centers, 
and  each  case  owes  its  existence  to  previous  cases  in  the  same  house  or  locality; 
that  a  house  which  has  had  a  case  of  consumption  will  probably  have  others 
within  a  few  years,  and  may  have  a  large  number  of  cases  in  rapid  succession; 
and  that  approximate  houses  are  considerably  exposed. 

That  tuberculosis  in  adults  requires,  as  a  rule,  prolonged  contact  b  evi- 
denced from  the  fact  that  husbands  have  been  observed  to  contract  the  dis- 
ease from  their  wives,  and  the  latter,  since  they  are  more  constantly  confined 
in  the  house,  to  become  infected  more  frequently  from  the  former.  Weber 
has  observed  the  case  of  a  tuberculous  husband  who  lost  four  wives  in  suc- 
cession, another  who  lost  three,  and  four  others  who  lost  two  each.  The 
statistical  studies  of  Comet,  Niven,  Baer,  and  others  show  that  the  disease 
spreads  through  factories,  prisons,  cloisters,  and  even  among  the  physicians, 
nurses,  and  attendants  in  hospitals  for  the  reception  of  tuberculous  patients, 
producing  a  mortality  rate  from  this  disease  ranging  from  45  to  75  per  cent. 
Seventy-three  per  cent,  of  nurses  up  to  the  age  of  fifty  die  of  tuberculosis 
(Whittaker).  Those  who  are  engaged  ill  making  the  beds,  dusting  and  sweep- 
ing the  rooms  of  patients  are  most  exposed;  and,  on  the  other  hand,  better 
hygienic  living  among  these  classes  of  individuals,  and  improved  sanitary 
arrangements  in  prisons,  institutions,  and  hospitals  have  been  found  to 
reduce  the  death-rate  decidedly.  This  result  is  to  be  accounted  for  as  follows: 
(a)  There  is  thas  established  a  greater  tissue  resistance  to  the  Bacillus  tuber- 
culosis on  the  part  of  the  persons  exposed;  and  (6)  the  gehns  are  thus  more 
sparsely  disseminated.  Obviously,  then,  in  institutions  in  which  the  proper 
sanitary  precautions  are  used  there  may  be  few  if  any  instances;  and  from  the 
records  of  the  latter  facts  opposed  to  the  contagious  theory  of  the  disease  can 
readily  be  furnished.  Moving  picture  exhibitions  have  been  proved  experi- 
mentally to  be  potent  means  for  transmission  of  tuberculosis  through  bacilli 
expelled  in  coughing,  speaking,  and  laughing  by  individuals  with  open  tubercu- 
losis. 

(2)  ■  Infection  by  Swallowing. — (a)  Baldwin  states  that  "at  present  the 
figures  suggest  that  one-quarter  of  all  cases  of  tuberculosis,  in  children  at  least, 
receive  the  infection  by  way  of  the  gastro-intestinal  tract,  either  simultaneously 
with  or  independently  of  the  ways  of  entrance."  That  the  milk  of  tuber- 
culous animals  contains  the  bacillus  and  that  the  use  of  contaminated  milk 
may  infect  the  human  subject  are  well-established  facts.  Gerlach  and 
Klebs  long  since  observed  the  occurrence  of  the  disease  in  animals  fed  with 
milk  from  cows  affected  with  the  so-called  "pearl  disease."  It  is  not  even 
necessary  that  the  animal  infected  should  have  tuberculous  mammitis  (Ernst), 
though  some  are  of  contrary  opinion  (Flick,  Sidney,  Martin,  and  others). 
The  exact  frequency  of  this  mode  of  infection  is  not  known.  Infected  animals, 
especially  cows  and  pigs,  that  suckle  their  young  very  frequently  transmit  the 
disease  to  the  latter,  the  infection  usually  resulting  in  intestinal  and  mesenteric 
tuberculosis.  The  bacillus  is,  in  this  instance,  swallowed  and  finds  lodgment 
in  the  primw  vice.  The  tubercle  bacillus  is  able  to  pass  through  the  intact 
mucous  membrane;  this  takes  place  most  feadily  during  the  digestion  of 
fats  (Ravenel).  Bang  has  even  shown  that  butter  made  from  the  milk 
of  tuberculous  cows  may  be  infectious  {vide  also  Bovine  Tuberculosis,  p. 
230).  This  explains  adequately  why  abdominal  tuberculosis  is  frequent  in 
children. 
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(6)  The  meai  of  a  tubercvlmus  animal  {e.  g.,  cow,  pig,  or  fowl)  may  rarely 

e  infectious,  but  the  bulk  of  experimental  evidence  would  seem  to  show  that 

mless  the  parts  consumed  are  the  seat  of  tuberculous  deposit,  infection  does  not 

kflow.    D.  H.  Bergey  holds  that  the  lower  mortality  from  this  disease  shown 

by  the  Jewish  race  is  ascribable  to  their  careful  vieat  inspection.    Again,  the 

ponibility  of  contamination  during  the  course  of  preparation  for  the  market 

•nd  during  transportation  must  be  recollected.    The  experiments  of  Aufrecht, 

Qumveau,  Klebs,  Parrot,  Trappeiner,  and  others  show  that  tuberculosis  may 

be  communicated  by  incorporating  with  the  food  the  expectoration  from 

tnberculous  patients.    The  introduction  into  the  stomachs  of  cattle  and  goats 

rf  a  single  quantity  of  virulent  bacilli  is  followed  regularly  in  from  thirty  to 

lorty-five  days  by  the  development  of  tubercles  at  the  tops  of  the  lungs  (Cal- 

mette  and  Gu^rin). 

(3)  Infeetion  by  Inoculation. — ^Tuberculosis  may  be  transferred  by  direct 
inoailation,  as  shown  originally  by  Villemin's  beautiful  experiments  upon 
the  eyes  of  guinea-pigs.  Infection  may  take  place,  though  this  is  rare,  through 
di^t  cutaneous  lesions  (cuts,  fissures,  excoriations),  as  the  result  of  accidental 
Docolation  of  tuberculous  matter.  In  this  manner  there  is  produced  a  local 
tuberculosis  of  the  skin.  Rarely  the  contagion  is  conveyed  by  the  lymphatics 
to  the  glands  in  the  vicinity,  but  practically  never  gives  rise  to  pulmonary  or 
wide^iead  tuberculosis.  Persons  who  follow  certain  occupations  are  more  or 
leas  liable  to  this  mode  of  infection — e.  g.,  butchers,  handlers  of  hides,  dis- 
ftctors  of  dead  bodies,  and,  rarely,  surgeons.  Rare  instances  occur  in  divers 
^ys  (the  bite  of  a  consumptive,  a  cut  from  a  broken  spit-glass,  or  even  from 
bis  pocket-knife,  as  I  have  seen  in  one  instance). 

The  handkerchiefs,  body-  and  bed-linen  of  the  patient  may  infect  by  inoc- 
'Jation  those  who  handle  or  wash  them  frequently,  if  they  chance  to  have  a 
iosuie  or  excoriation  upon  the  hand.  No  doubt  lupus  also  arises  in  the  same 
^y.  Caemy  has  reported  2  cases  of  infection  by  transplantation  of  skin; 
CoDings  and  Murray,  3  cases  by  tattooing  (?).  The  contact  of  the  lips  of  tuber- 
<^ilous  operators  with  surgical  wounds  (as  in  sucking  the  latter)  may  transmit 
tuberculosis,  as  in  the  p>erformance  of  the  rite  of  circumcision.  Ravenel 
''^ports  3  cases  of  accidental  inoculation  of  the  skin  in  man  with  the  bovine 
tnberde  bacillus. 

(4)  Direct  Hereditary  Transmission. — In  exceptional  cases  the  bacillus 

is  found  in  the  fetus  in  viero.    It  is  possible  but  highly  improbable  that  the 

tubercle  bacillus  may  have  been  carried  to  the  fetus  by  the  semen.     Cases 

of  direct  transmission  that  have  been  traced  occurred  through  the  mother. 

Such  instances  of  placental  transmission  are  of  but  little  importance,  according 

to  Schmorl,  in  explaining  the  origin  of  tuberculosis  in  later  life.     Tuberculosis 

in  the  suckling  is  rapidly  fatal,  never  remaining  latent,  is  the  dictum  of  this 

author.    However,  the  views  of  Baumgarten  upon  this  question  should  be 

accorded  careful  consideration.     This  author  believes  that  the  contagion  may 

be  transmitted  and  become  pathogenic  at  a  variable  period  after  birth — 

fiwt,  because  the  affection  is  very  frequent  in  young  children,  even  during 

the  first  months  or  weeks  of  life;  and,  second,  because  certain  structures. 

Dot  apt  to  be  accidentally  infected,  are  commonly  the  seat  of  tuberculous 

bsions  in  children — the  bones  and  joints.     After  birth  the  bacillus  may  at 

loy  time  either  lose  its  vitality  or  take  on  a  luxuriant  growth.     It  is  not  known, 

lowever,  in  what  percentage  of  these  cases  the  lungs,  intestines,  peritoneum, 

od  lymph-glands  are  free  from  tuberculous  lesions.     Kiiss  disputes  the  theory 

f  the  latency  of  the  tubercle  bacilli,  and  contends  that  latent  foci  do  not 

rist  before  the  age  of  three  months;  that  they  arc  rare  before  the  first  year, 

ben  they  mature  progressively. 

Two  facts  deserve  to  be  here  emphasized:  First,  that  a  child  bom  of  tuber- 
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culous  parents  is  more  receptive  than  one  bom  of  healthy  stock;  and  second, 
that  it  is  more  liable  to  accidental  infection. 

Predisposing  Causes. — (1)  Race  and  Nationality. — ^The  eflPect  of  nation- 
ality upon  the  receptivity  to  tuberculosis  can  be  studied  advantageously  in 
America  on  account  of  tiie  cosmopolitan  character  of  the  population.  The 
tuberculous  tendency  on  the  part  of  Indians  of  this  continent,  even  in  the  most 
favorable  climates,  is  univei^ly  acknowledged,  and  the  fact  that  the  negro 
race  is  highly  receptive  to  tuberculosis  b  also  well  known.  It  b  more  than  twice 
as  common  in  the  African  as  in  the  white,  and  still  more  prevalent  with  the 
Indian  (W.  L.  Rodman).  At  present  the  number  of  tuberculous  Indians  is 
24  per  1000  population.  Sears  found  that  in  200  cases  of  tuberculosis  nearly 
50  per  cent,  belonged  to  the  first  and  second  generations  of  Irish  immigrants. 

(2)  Hereditary  Predisposition. — ^The  percentage  of  cases  in  which  heredity 
can  be  traced  has  been  variously  estimated  at  from  10  to  40.  As  before  in- 
timated {vide  Direct  Hereditary  Transmission),  a  child  reared  by  tuberculous 
parents  runs  a  great  danger  of  being  infected  accidentally;  and  again,  a  person 
living  in  an  infected  house  (with  or  without  the  presence  of  a  tubeitnilous 
patient)  is  very  liable  to  become  infected,  whether  his  antecedents  give  a 
tuberculous  history  or  not.  It  follows  that  a  correct  estimate  of  the  number  of 
cases  of  phthisis  in  which  hereditary  influence  plays  an  etiologic  part  cannot 
be  obtained.  Too  much  importance  has  heretofore  been  attached  to  the  in- 
fluence of  inherited  constitutional  peculiarities  to  the  exclusion  of  other  potent 
factors,  especially  an  infective  environment.  Moreover,  a  similar  degree  of 
predisposition  may  be  acquired  as  the  result  of  certain  debilitating  influences 
(childbirth,  defective  food-supply,  close  living-  or  working  rooms).  An 
inherited  tendency  to  tuberculosis  is  more  unfailingly  transmitted  through  the 
mother  than  the  father.  Multiple  appearance  is  commoner  in  families  with 
tuberculous  parents  (Dock  and  Chadboume).  Children  begotten  of  parents 
who  are  drunkards,  or  who  suffer  from  certain  chronic  incurable  diseases 
(syphilis,  cancer,  etc)  at  the  time  of  the  birth  of  their  children,  are  litfble  to 
inherit  a  condition  of  the  system  that  greatly  increases  morbidity,  unless  the 
tendency  is  overcome  by  a  prop>er  environment,  together  with  systematic 
physical  training  during  the  first  years  of  life. 

The  older  authors  of  medical  text-books  describe  two  types  of  conforma- 
tion— the  tuberculous  and  the  scrofulous.  The  latter  has  a  heavy  figure,  thick 
lips  and  hands,  large,  thick  bones,  and  an  opaque  skin;  the  former,  a  light 
figure,  bright  eyes,  thin  skin,  oval  face,  and  long,  thin  bones.  The  phthisical 
type  of  the  chest  will  be  referred  to  in  connection  with  the  physical  signs  of 
pulmonary  tuberculosis.  Here  emphasis  should  be  given  to  Cohnheim's 
view,  which  is  for  the  greater  part  correct,  to  the  effect  "that  the  so-called 
phthisical  habit  is  not  an  indication  of  a  tendency  to,  but  actually  of  the  exist- 
ence of,  tuberculosis." 

(3)  Previous  Infectioos  Diseases. — ^Tuberculosis  is,  however,  embraced 
among  the  sequelae  of  many  acute  infectious  and  chronic  diseases — ^influ- 
enza, measles,  pneumonia,  whooping-cough,  typhoid  fever,  cirrhosis  of  the 
lungs,  and  diabetes  mellitus.  Lues  offers  a  striking  predisposition  for  tuber- 
culosis (Putter).  It  may  develop  at  any  stage  of  syphilis.  Dock  and  Chad- 
boume have  analyzed  100  cases  of  adult  tuberculosis;  it  developed  rapidly  after 
influenza  in  16,  and  followed  pneumonia  in  9.  Tewksbury^  and  others  hold 
that  the  influenza  pandemic  of  1918  will  probably  cause  a  marked  increase  in 
the  incidence  of  tuberculosis.  Personal  observations  have  not,  however, 
shown  that  the  recent  epidemic  has  been  responsible  for  any  great  increase  in 
patients  suffering  from  tuberculosis,  nor  has  there  been  seen  many  cases  in 
which  influenza  was  responsible  for  the  lighting  up  of  a  quiesomt  case.   Biinis 

1  Amer.  Review  Tvbarc,  1919,  iii,  376. 
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insists  that  there  is  a  high  correlation  between  dementia  prsecox  and  tubercu- 
losis. It  seems  proper  to  mention  here  the  fact  that  certain  other  diseases 
are  thought  by  most  writers  to  display  an  antagonistic  effect  (chronic  valvular 
disease,  pulmonary  emphysema,  etc.)- 

(4)  Af  6. — ^This  affects  predisposition  decidedly,  though  tuberculosis  may 
occur  at  any  or  all  times  of  life.  Certain  forms  of  tuberculosis  are  especially 
frequent  in  young  children  (meningeal,  mesenteric,  and  lymphatic).  Pul- 
monary tub^tmlosis  is  most  conmion  between  twenty  and  thirty.  It  is  more 
rare  during  early  childhood  and  in  the  aged,  and  the  cases  that  occur  in  young 
diildren  are  likdy  to  be  rapid  in  their  progress.  Tuberculosis  in  adults  usually 
develq)s  in  an  organism  already  infected. 

(5)  Ses. — ^Predisposition  has  but  slight  relation  to  sex.  Females  are, 
however,  somewhat  more  liable  than  males,  and  pregnancy  in  particular  is 
a  disposing  factor.  Again,  when  tuberculous  females  become  pregnant  the 
progress  of  the  affection  is  accelerated,  and  even  more  so  by  the  period  of 
lactation.  Regarding  tuberculosis  as  being  pre-eminently  a  house  disease, 
females  are  more  exposed  to  contagion  than  males  because  they  are  more 
dosely  confined  indoors. 

(6)  Gimate  and  Soil. — Humidity  of  the  soil  and  abundant  atmospheric 
moisture  increase  the  prevalence  of  tuberculosis.  It  is  especially  common  in 
regions  in  which  sudden  variations  of  temperature  or  protracted  cold  with 
(iampness  prevail.  This  increase  is  most  probably  associated  with  a  heightened 
vulnerability  due  to  an  increased  tendency  to  catarrhal  affections  of  all  kinds 
(Qsler).  It  has  been  shown  that  proper  drainage  of  marshy  districts  has 
diminished,  to  some  extent,  the  frequency  of  this  disease  (Buchanan),  and, 
on  the  other  hand,  mountainous  districts  are  often  remarkable  for  freedom  from 
the  disease. 

I/)CAL  Causes. — (1)  Occupation. — ^Persons  whose  employment  exposes 
them  to  different  forms  of  irritating  inhalations  are  particularly  liable.  In 
such,  however,  there  is  usually  first  developed  a  fibroid  induration  {vide  Pneu- 
monokoniosis),  and  the  latter  in  turn  is  followed  by  pulmonary  tuberculosis. 
The  continual  inhalation  of  an  atmosphere  laden  with  noxious  particles,  such 
as  is  met  with  in  ill-ventilated  and  overcrowded  working  or  living  apartments, 
renders  the  tissues  more  vulnerable.  Studebaker  studied  114  cases  at  Camp 
Cody  and  found  that  the  highest  number  came  from  rural  districts;  the  occu- 
pation of  farming  led  with  39,  mechanics  numbered  18,  and  clerks  14. 

(2)  Bronchial  Catarrh. — An  acute  catarrh  of  the  small  bronchi  prepares 
the  soO  for  tuberculous  infection.  Frequently,  however,  this  is  the  first  step 
in  tuberculosis,  since  the  latter  disease  almost  invariably  begins  as  a  local 
catarrhal  process  involving  the  smaller  apical  bronchi.  Here  may  be  pointed 
out  that  gastro-intestinal  catarrh  (of  protracted  duration — H.  M.  King)  in- 
creases the  receptivity  for  tuberculosis. 

(3)  Tuberculous  Pneumonia. — In  like  manner,  pulmonary  tuberculosis 
may  follow  an  unresolved  pneumonia,  but  such  cases  are,  as  a  rule,  instances 
0^  tuberculous  pneumonia  primarily. 

(4)  Hemoptysis. — According  to  some  authors  hemoptysis  is  potent  in 
producing  pulmonary  tuberculosis.  It  is,  however,  certain  that  in  most 
Distances  in  which  it  api>ears  to  precede  phthisis  and  to  exert  a  causative 
influence,  it  is,  in  reality,  a  symptom  of  existing  tuberculosis. 

(5)  Pleniisy  may  be,  though  rarely,  the  starting-point  of  phthisis.  Its 
Predisposing  effect  may  be  attributable  to  compression  of  the  lung,  thus 
interfering  with  the  respiratory  excursions,  or  to  the  bronchitis  which  is 
frequently  associated.  Pleurisy  sometimes  initiates  fibroid  induration,  which 
niay  then  terminate  in  a  tuberculous  affection ;  but  the  fact  is  to  be  emphasized 
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that  a  very  large  proportion  of  the  cases  of  apparently  primary  pleurisy  are 
tuberculous  in  nature. 

(6)  Intrathoracic  Tumor. — Tuberculosis  is  often  associated  with  intra- 
thoracic tumors,  and  especially  with  aneurysm.  Fehde  has  reported  3 
interesting  cases  of  the  kind. 

(7)  Congenital  or  acquired  contraction  of  the  orifice  of  the  pulmonary 
artery  predisposes  markedly  to  tuberculosis.  The  lungs  are  often  found  to 
be  undersized  and  ill-nourished  from  birth. 

(8)  The  statistical  investigations  of  Wotzilka  indicate  that  more  tube> 
culous  subjects  are  unable  to  breathe  normally  through  the  nose  than  those  in 
health.  Rivers  emphasizes  nasal  obstruction,  producing  mouth-breathing,  as 
a  predisposing  cause. 

(9)  Trauma. — Injuries  to  the  chest  wall,  with  or  without  laceration  of  the 
lung,  are  frequently  followed  by  pulmonary  tubercusosis.  The  explanation 
of  this  association  is  to  be  found  in  the  fact  that  trauma  increases  largely  the 
susceptibility  of  the  parts  injured  by  diminishing  phagocytic  activity — ^the 
natural  power  of  resistance.  It  is  a  familiar  observation  in  surgical  practice 
that  after  injuries  to,  or  operations  on,  joints,  tuberculosis,  often  acute,  fre- 
quently ensues — ^in  about  8  per  cent,  of  the  cases.  Traumatism  may  arouse 
a  latent  tuberculosis  into  activity  (Oliver). 

Tuberculosis  of  the  Lymph-glands 

(Scrofula) 

Scrofula  implies  tuberculous  infection,  and  scrofulous  material  inoculated 
upon  susceptible  lower  animals,  especially  guinea-pigs  and  rabbits,  invariably 
causes  tuberculosis.  The  type  of  organism  (bovine)  is,  however,  less  virul^it 
than  that  derived  from  other  sources,  and  this  explains  the  slow  progress  and 
often  latent  character  of  tuberculosis  of  the  glandular  system.  A  major  pre- 
disposing factor  is  age,  this  form  of  tuberculosis  preponderating  in  children. 
Hecker,  from  an  examination  of  the  records  of  the  Munich  Pathological  Insti- 
tute, found  that  in  147  cases  of  tuberculosis  among  children  the  lymphatics 
were  affected  in  92  per  cent.;  and  in  young  adults  tuberculous  adenitis  is  not 
uncommon.  It  is  rarely  met  with  also  during  and  after  the  middle  period 
of  life.  The  lesions  generally  remain  limited  to  the  glands  first  infected — 
i.  e.f  the  cervical,  mesenteric,  etc.,  as  the  case  may  be — and  this  for  the  reason 
that  the  natural  powers  of  resistance  in  the  tissues  are  often  able  to  oppose 
the  march  of  the  destructive  forces  (focal  infection).  Another  predisiK>sing 
condition  is  an  acvie  or  chronic  catarrh  of  the  mucous  membranes. 

The  cases  are  all  divisible  into  two  groups:  (1)  Local  tuberculous  adenitis, 
and  (2)  general  tuberculous  adenitis. 

(1)  Local  Tuberculous  Adenitis. — (a)  Cervical. — ^This  is  the  most  fre- 
quent form,  and  is  especially  common  among  children. 

Etiology. — Of  2035  j)ersons  examined  by  Valland,  enlarged  cervical  glands 
were  found  between  the  ages  of  seven  and  nine  in  96  per  cent. ;  between  ten  and 
twelve  in  96.1  per  cent.;  between  thirteen  and  fifteen  in  84  per  cent.;  between 
sixteen  and  eighteen  in  69.7  per  cent.;  and  between  nineteen  and  twenty-four 
in  ()8.3  per  cent.  Tubercle  bacilli  were  found  in  the  cervical  lymph-glands 
in  alx)ut  68  per  cent,  of  adults.  Negroes  are  found  to  be  more  prone  to  the 
affection  than  whites.  A.  P.  Mitchell^  attributes  90  per  cent,  of  the  cases 
to  cows'  milk  containing  bovine  tubercle  bacilli. 

Mode  of  Infection. — I  have  stated  before  that  tubercle  bacilli  are  sometimes 
found  on  the  nasal  mucous  membrane  of  healthy  persons.     The  presence  ol 

1  Brit.  Med.  Jour.,  January  17,  1914. 
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i  acute  or  chronic  catarrh  of  the  nasopharynx  may  now  lower  the  resistance 
:  the  tissue-cellsy  so  that  the  bacilli  may  gain  access  to  the  lymph-current, 
nd  through  the  latter  to  the  neighboring  glands,  setting  up  tuberculous 
adenitis.  The  cervical  lymph-glands,  however,  do  not  furnish  a  highly  favor- 
lUe  soil  for  the  growth  and  development  of  the  bacilli,  and  hence  the  tendency 
towaid  latency. 

The  tonsils,  owing  to  their  free  communication  with  the  atmosphere,  in 
litiA  there  is  a  wide  diffusion  of  tubercle  bacilli,  may  be  primarily  infected. 
Fiiednian  suggests  that  primary  tuberculosis  of  the  tonsils  is  usually  set  up 
by  infection  through  the  food.  But  here  also,  as  in  the  case  of  other  glandular 
itnictureS)  there  is  a  tendency  for  the  affection  to  become  encai)sulated,  for 
the  reason  that  the  tissue  soil  after  a  prolonged  contest  generally  gains  the 
ascendancy  over  the  invading  bacilli.  The  latter  may,  however,  under  certain 
tivorable  conditions  break  down  the  barriers  opposed  by  nature  and  effect 
a  lodgment  in  the  cervical  glands,  or  even  become  widely  diffused  through 
the  eooiKMny .  Thus  Kinckmann  in  64  autopsies  found  25  cases  of  tuberculosis, 
in  12  of  which  the  tonsils  were  affected. 

A  third  mode  of  infection  of  the  cervical  lymph-glands  b  through  the 
medium  of  slight  injuries  and  abrasions  of  the  skin  or  certain  forms  of  skin 
eruptions  (eczema,  etc)  about  the  face  and  neck.  These  serve  as  doors  of 
entrance  for  the  bacilli,  which  find  their  way  into  the  neighboring  lymph- 
giands  through  the  lymph-chaimels.  Compared  with  infection  from  within, 
this  mode  is  much  less  frequent. 

Symptoms, — ^The  main  feature  is  a  visible  enlargement  of  the  affected  cervical 
gluids,  chiefly  the  submaxiUary.  At  first  the  glands  are  too  small  to  be  even 
pilpated;  later,  they  can  be  felt  as  small,  firm  tumors  underneath  the  skin. 
By  and  by  they  appear  ais  visible  protuberances,  ranging  in  size  from  that  of 
an  English  walnut  to  that  of  a  hen's  egg  or  even  larger.  The  skin  over  the 
enlarged  g^and  is  freely  movable,  as  a  rule;  less  frequently  it  becomes  adherent — 
an  indication  of  suppuration.  When  an  abscess  forms  and  is  allowed  to  open 
spontaneously  there  remains  a  chronic  discharging  sinus.  Suppuration  is 
attended  with  fever,  anemia,  and  emaciation.  In  well-marked  cases  die  separate 
tumors  coalesce,  forming  large  and  irregular  masses.  The  affection  is  usually 
lAiteral,  thou^  almost  invariably  it  is  more  marked  on  one  side  than  on 
4e  other. 

Not  infrequently,  in  addition  to  the  enlargement  of  the  submaxillary, 
postoervical,  and  supraclavicular  glands,  there  is  also  involvement  of  the  axil- 
vyi  as  was  the  case  in  a  fatal  instance  in  my  own  practice.  The  patient 
^*8 1  male  child,  eight  years  of  age,  who  developed  pulmonary  tuberculosis. 
It  may  reasonably  be  assumed  that  the  bronchial  glands  also  become  implicated, 
•od  may  excite  lung  tuberculosis. 

The  diagnosis  is  based  upon  the  history  and  the  associated  evidences 
watitis,  conjunctivitis,  eczema  of  the  face,  nasopharyngeal  or  bronchial 
2|^h)  coupled  with  the  glandular  enlargement.  Bacilli  have  occasionally 
wi  found  in  the  purulent  discharge  from  abscesses.  Otis  applied  the  tuber-^ 
^'^  test  and  obtained  positive  reactions  in  62  to  69  per  cent.  The  von  Pirquet 
^^neous  reaction  may  also  be  employed.  Coues  urges  that  cases  not  quite 
^^■'•cteristic  of  tuberculous  cervical  adenitis  should  be  regarded  as  possibly 
^''''^^tous,  and  a  careful  study  made  to  prove  or  disprove  this  supposition. 

The  course  of  this  affection  is  exceedingly  slow,  often  extending  over 

a  number  of  years.    Many  cases,  however,  recover  after  timely  surgical 

^tervention.    On  the  other  hand,  neglected  cases  are  a  menace  to  the  life 

^  *  Patient,  since  they  may  be  followed  by  diffusion  of  the  bacilli,  with  the 

^^I»nent  of  a  fatiJ  form  of  disease. 

\V  BroncliiaL — ^Tuberculosis  of  the  bronchial  glands  may  be  primary. 
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or  secondary  to  infection  of  the  lungs,  and  it  is  commonly  preceded  by  or  as- 
sociated with  bronchial  catarrh,  wUch  is  its  chief  predisposing  cause.  The 
primary  form  is  met  with  frequently  in  young  children,  the  mediastinal  lymph- 
glands  being  affected  uniformly  in  127  cases  at  the  New  York  Foundling  Hos- 
pital (Northrup). 

The  bronchial  and  tracheal  glands  are  the  receptacles  for  all  foreign  sub- 
stances, including  the  tubercle  bacilli  that  are  not  dealt  with  by  the  broncho- 
pulmonary phagocytes.  After  infection  with  tubercle  bacilli  the  lymph-glands 
become  swollen,  tumefied,  and  are  the  seat  of  caseous  change;  later  they  may 
undergo  calcification  or  proceed  to  abscess  formation.  The  latter  may 
rupture  either  into  the  lungs,  into  the  trachea  or  the  bronchi,  or  into  a  pul- 
monary blood-vessel. 

Symptoms. — If  a  fistulous  communication  be  established  with  the  air- 
passages,  coiLfh  and  expectoration  of  purulent  material,  blood,  and  caseous 
matter  contaming  bacilli  will  be  noted.  Schultz  claims  that  lymphocytosis 
seems  to  be  a  constant  accompaniment  and  that  it  may  be  increased  by  the 
injection  of  a  minute  dose  of  tuberculin.  Stoll  and  Heublein  call  attention  to 
certain  physical  signs:  "a  'hilus  dimple'  (noted  anteriorly  over  the  hilus  region 
at  the  end  of  inspiration),  dilated  veins,  parasternal  and  paravertebral  dulness, 
and,  most  significant  of  all,  a  well-marked  whispered  broncophony  in  the  inter- 
scapular region  (d'Espine's  sign).''  Roentgenography  should  not  be  omitted  in 
doubtful  cases. 

Secondary  infection  of  the  lung  may  occur  in  this  manner.  When  rupture 
takes  place  into  a  vessel,  systemic  infection  promptly  follows.  Tubevculous 
adenitis  involving  mediastinal  lymph-glands  may  also  lead  to  infection  of  the 
pericardium  (tuberculous  pericarditis). 

(c)  Mesenteric  {Tabes  Mesentericd), — ^This  may  be  primary  or  secondary^ 
the  latter  being  common  as  a  secondary  infection  to  intestinal  tuberculosb. 

The  former  is  rare,  however,  and  the  intestinal  catarrh  with  which  it  is 
associated  is  doubtless  tuberculous  in  the  vast  majority  of  cases.  The  mode 
of  infection  is  by  swallowing.  The  lesions  presented  are  similar  to  those  met 
with  in  tuberculous  bronchial  glands. 

The  symptoms  are  not  always  distinctive,  and  may  be  entirely  negative 
during  the  life  of  the  patient;  hence  the  condition  is  often  incidentally  discovered 
during  the  postmortem  examination.  The  local  symptoms  when  marked  arc 
due,  in  the  main,  to  an  associated  peritonitis.  The  abdomen  is  painful  and 
more  or  less  swollen.  Peritoneal  effusion  is  present,  and  sometimes  sufficient 
in  amount  to  be  detected  by  the  customary  physical  signs.  Large  and  small 
nodules  may  sometimes  be  felt.  Diarrhea  is  a  marked  and  an  obstinate 
feature  and  is  usually  due  to  tuberculous  intestinal  ulcers.  Fever  of  an  inter- 
mittent type  is  almost  constantly  present,  causing  emaciation,  and  the  objective 
changes  (pallor  of  skin,  mucous  membranes)  due  to  anemia  become  pronounced. 
This  form  of  tuberculosis  may  persist  as  a  local  condition,  but  there  is  danger 
of  extension  to  other  organs  (pleura,  lungs).  On  the  other  hand,  in  the  adult 
pulmonary  tuberculosis  may  be  followed  by  involvement  of  the  mesenteric 
glands  without  involvement  of  the  intestines,  and  in  such  instances  there  occun 
an  extension  by  contiguity  along  the  course  of  the  lymphatics  that  pass  throu^ 
the  diaphragm,  and  finally,  in  adults,  primary  tuberculous  new  growths  ma^ 
be  met  with  in  the  mesenteric  glands. 

Diagnosis. — A  probable  diagnosis  can  usually  be  made  if  careful  attention 
be  paid  conjointly  to  the  symptoms,  physical  signs,  and  course  of  the  affection, 
The  detection  in  a  child  of  a  tumor  which  may  be  moderately  hard,  doughy, 
or  even  fluctuating  will  aid  materially  in  the  diagnosis,  and  will  also  afford 
evidence  of  tuberculous  disease  in  other  organs.  The  von  Pirquet  cutaneous 
reaction  will  be  found  present. 
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(2)  General  Tuberculous  Adenitis. — ^This  term  implies  tubercu\pus  dis- 
of  the  lymph-glands  throughout  the  body,  with  little  if  any  involvement 
ol  other  organs;  it  is  a  rare  condition.  The  affection  may  begin  as  a  local 
tuberculous  lymphadenitis,  nearly  all  the  rest  of  the  glands  of  the  body  becom- 
ing secondarily  implicated.  The  primary  seat  of  the  trouble* is  perhaps  most 
frequently  the  cervical  lymph-glands,  though  in  one  instance  observed  by  my- 
adt  the  mesenteric  glands  fost  became  aflPected,  the  case  terminating  in  pleuro- 
puhnonary  tuberculosis. 

Symploms  and  Diagnosis. — ^There  is  protracted  fever,  the  temperature  being 
of  the  remittent  or  intermittent  type.  Wasting  and  debility  are  progressive 
untQ  the  patient  presents  a  decidedly  puny  aspect,  while  the  lymph-glands 
diat  are  accessible  to  inspection  and  palpation  are  more  or  less  enlarged  and 
manifest  a  marked  tendency  to  suppuration.  The  affection  is  usually  chronic, 
dxra^  very  exceptionally  it  may  exhibit  an  acute  course.  One  of  the  chief 
daDjj^  overhanging  the  sufferer  in  this  affection  is  that,  owing  to  liberation 
of  the  bacilli,  the  meninges  or  the  lungs  may  become  tuberculous;  these  cases 
may  also  eventuate  in  death  from  asthenia.  Cases  in  which  the  glands  are 
but  little  enlarged,  while  the  general  features  are  marked,  are  puzzling.  On 
the  other  hand,  when  the  superficial  lymph-glands  are  greatly  enlarged,  the 
affection  may  bear  a  striking  resemblance  to  Hodgkin's  disease. 

Acute  Txjberculosis 

His  form  of  tuberculosis  is  characterized  anatomically  by  the  rapid  devel- 
opment of  miliary  tubercles  in  many  and  widely  separated  parts  of  the  body. 
In  some  instances  the  new  growths  are  pretty  evenly  distributed  through  all 
the  organs  of  the  body,  manifesting  the  clinical  symptoms  of  an  aciUe  gen- 
(fdinfedion.  In  other  instances  there  is  a  tendency  to  centralization  of  tuber- 
culous growths,  as,  for  example,  in  the  lungs  (pulmonary  variety)  or  in  the 
meninges  of  the  brain  and  spinal  cord  (meningeal  variety). 

Pathology. — ^The  fact  is  to  be  emphasized  that  somewhere  in  the  body 
there  is  an  old  tuberculous  focus.  Apart  from  this  primary  lesion,  the  anatomic 
changes  consist  in  the  widely  disseminated  miliary  tubercles.  Their  most 
fequent  seats  are  the  lungs,  fiver,  and  spleen;  less  commonly,  the  marrow  of 
the  bones,  the  heart,  the  choroid,  and  the  meninges.  In  some  of  the  organs, 
particulariy  the  meninges,  lungs,  etc.,  the  tubercles  may  be  readily  perceived 
»)y  the  naked  eye,  while  in  others  they  frequently  cannot  be  detected  without 
the  aid  of  the  microscope.  It  must  not  be  forgotten  that  in  some  of  the  more 
Protracted  cases  the  nodular  tubercles  may  grow  into  foci  of  considerable 
^t  nmgmg  from  that  of  a  lentil  to  that  of  a  pea. 

Etiology. — ^This  has  been,  in  the  main,  given  in  connection  with  the  gen- 
^  etiobgy  of  tuberculosis  (vide  supra),  though  a  few  special  points  remain 
^  be  adduced.    The  acute  forms  of  tuberculosis  are  decidedly  more  fre- 
quent during  infancy  and  childhood  than  during  adult  life,  and  with  few 
^ceptions  the  cases  are  secondary  to  a  local  tuberculous  focus  in  one  or  more 
jymph-glands  (tracheal,  bronchial,  mesenteric)  or  in  the  lungs,  which  breaks 
fflto  a  blood-vessel,  whence  the  bacilli  are  disseminated  throughout  the  body. 
Out  of  a  total  of  224  traced  cases,  "3  per  cent,  had  terminated  with  meningitis 
and  4  per  cent,  in  miliary  tuberculosis"  (Wallgren).     More  rarely  a  pre-ex- 
irting  tuberculous  focus  in  the  kidneys,  the  bones,  or  the  skin  may  give  rise 
to  the  affection.    The  occurrence  of  certain  other  acute  infectious  diseases 
(such  as  measles,  whooping-cough,  influenza)  in  children,  and  typhoid  fever 
and  lobar  pneumonia  (especially  with  delayed  resolution)  in  adults,  may  be 
followed  by  acute  tuberculosis. 

Clinical  History. — ^That  miliary  tubercles  may  exbt  in  many  organs 
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of  the  body  (liver,  heart,  etc.)  without  giving  rise  to  symptoms  is  a  noteworthy 
fact.  Cohnheim  and  Manz  have  discovered  miliary  tuberculosis  of  the  choroid 
with  the  aid  of  the  ophthalmoscope  alone. 

The  following  fonhs  of  the  disease  may  be  distinguished: 

GENERAL  MILIARY  TUBERCULOSIS 
(a)  TypHom  FOBM 

The  symptoms  are  those  of  a  general  infection  of  the  body,  there  being 
m  most  cases  a  period  of  incubation,  during  which  the  patient  complains  of 
malaise,  headache,  chilliness,  feverisdmess,  and  increasing  debility.  Rarely 
the  onset  is  comp>aratively  sudden.  The  reaction  of  the  nervous  system  against 
the  poison,  which  is  now  scattered  to  all  parts  of  the  bod^,  b  shown  by  such 
symptoms  as  the  fever,  which  rapidly  increases,  a  mpul,  feMe  pulse,  and 
mental  dtdness  or  delirium.  The  tongue  becomes  dry,  and  sometimes  also  brown. 
Tlie  respirations  are  accelerated,  and  there  b  more  or  less  cyanosis,  with  whidi 
symptom  is  associated  a  peculiar  and  characteristic  pallor  of  countenance. 
Coinddently  with  the  febnle  exacerbations  the  cheeks  wear  a  circumscribed 
blush.  Among  the  rarer  early  symptoms  is  epistaxis.  The  patient  soon  be- 
comes either  profoundly  prostrated  or  anxious;  if,  as  sometimes  happens,  the 
course  is  protracted,  weakness,  anemia,  and  especially  emaciation  are  well 
marked  and  assume  diagnostic  importance.  These  cases  sometimes  pass 
into  the  pulmonary  or  the  meningeal  form,  the  patients  ofton  succumbing 
speedily  to  such  localized  developments. 

Fever. — ^The  temperature  usually  pursues  a  hi^  range,  although  there  are 
a  few  cases  in  which  the  entire  course  is  afebrile.  Again,  it  occurs  not  infre- 
quently that  the  temperature  is  normal  or  nearly  so  for  a  short  period.  The 
usual  temi)erature-curve  ranges  at  first  between  102°  and  104**  F.  (38.8**-40** 
C),  and  then  continues  to  rise,  with  the  development  of  the  serious  general 
condition  in  a  way  exactly  similar  to  that  observed  in  typhoid  fever.  In 
many  instances  the  fever  is  irregularly  remitting,  at  least  at  intervals,  if  not 
so  constantly.  Thus,  periods  of  irregular  fever  may  alternate  with  others  of 
continued,  and  later  deeply  remittent  or  distinctly  intermittent,  fever. 

Xerrotis  Symptoms. — In  most  cases  the  nervous  symptoms  are  not  promi- 
nent. In  smaller  number  headache,  vertigo,  delirium,  and  often  stupor 
become  marked  at  an  early  stage  and  may  persist.  Tliey  are  due  to  the  general 
infection. 

Circidatory  System. — ^The  pulse  is  small,  low  sj-stolic  and  diastolic  pressure, 
and  its  rate  is  out  of  proportion  to  the  fever,  varjdng  from  100  to  140  or  higher. 
It  may  become  irregular,  particularly  if  the  meninges  be  involved.  The 
total  leukoc^-te  count  is  often  decreased  with  a  relative  increase  in  lympho- 
cj-tes. 

Respiratory  System. — The  breath  is  somewhat  hurried  and  labored;  there 
is  a  cough,  but  it  is  not  annoying  as  a  rule;  and  there  is  a  sli^t  expectoration 
which  is  not  characteristic.  If  there  be  present  simultaneously  in  the  lungs 
an  old  tuberculous  focus  the  expectoration  may  be  more  profuse  and  typical. 
Tlie  bacilli  are  also  absent  from  the  sputum  imless  an  old  tuberculous  lesKm 
exists  in  the  lungs. 

The  physical  signs  are  those  of  a  diffuse  bronchitis,  thou^  signs  of  oon- 
solidation  or  pleurisy  may  develop  late  in  the  course  of  the  affection.  Such 
signs,  however,  may  be  evidences  of  an  old  tuberculous  affection. 

Digestive  System. — .\s  before  noted,  there  are  anorexia  and  a  dry  tongue 
(symptoms  due  to  the  systemic  infection),  while  vomiting  may  occur  at  the 
outset,  and  excessiN'e  thirst  is  common.  The  spleen  usually  becomes  enlarged, 
though  only  to  a  sli^t  extent,  as  a  rule. 
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Ocular  Symptoms. — The  important  symptom  presented  by  the  eye  is  the 
presence  of  choroid  tubercles.  Their  demonstration  is  only  possible  with  the 
skiDed  ophthalmologist.  Their  absence,  however,  does  not  militate  against 
the  diagnosis  of  thb  disease.  Tileson  has  described  an  eruption,  in  cases 
occurring  among  children,  which  consists  of  scattered,  discrete  papules  about 
the  size  of  a  pinhead,  and  on  these  are  tiny  vesciles  with  cloudy  contents  or 
minute  pustules,  followed  by  drying,  with  slight  incrustation. 

Diagnosis. — In  the  table  following  I  have  endeavored  to  contrast  points 
of  dissimilarity  between  this  disease  and  typhoid  fever: 


Acute  General  Mhjabt  Txtbebculobib 

Family  history  of  tuberculosis,  or  pres- 

enoe  of  an  old  focus. 
Evolution  of  the  disease  not  characteristic. 
Eputaxisrare. 

Ferer-curve  of  decidedly  irregular  type. 
Pulse  rapid,  out  of  proportion  to  fever. 

Respiration  rapid  and  labored. 
Ftoe  dusky,  with  peculiar  pallor. 
Abdominal  symptoms  are  not  suggestive. 

No  characteristic  eruption. 

Von  Pirauet  reaction  usually  positive. 
Knee-jerk  may  be  absent. 
Choroid  tubercles  may  be  detected. 
Tubercle  bacilli  demonstrable  in  the  blood 
(66.6  per  cent.). 

Hemorrhage  from  bowels  exceptional. 
Perforative  peritonitis  absent.^ 


TrPHoro  Fever 

Coexistent  with  an  epidemic  or  following 

previous  cases  of  typhoid. 
Evolution  of  the  disease  is  characteristic. 
Epistaxis  a  common  early  symptom. 
Temperature-curve  of  the  continued  type. 
Pulse  often  dicrotic;  slow  in  proportion  to 

fever. 
Respiration  moderatly  increased. 
No  duskiness  of  face. 
Abdominal   symptoms    (stools,    enlarged 

spleen,  tympanites,  etc.)  suggestive. 
The   eruption    (appearing   in   successive 

crops)  IS  distinctive. 
Widal  reaction  present. 
Knee-jerk  never  wanting. 
Choroid  tubercles  absent. 
Cultures  from  venous  blood  show  typhoid 

bacilli.    They  may  also  be  foimd  m  the 

stools  and  urme. 
Hemorrhage  from  the  bowels  common. 
Perforative  peritonitis  often  present. 


The  tuberculin  test  may  prove  an  aid  to  diagnosis. 


(Jb)  Pulmonary  Form 

Though  all  gradations  between  the  typhoid  and  the  pulmonary  types 
wwir,  the  latter  should  be  recognized  and  briefly  described.  It  may  develop 
*^Merdy,  the  ushering-in  symptom  being  sometimes  a  cAiZ/,  though  more 
frequently  there  is  a  premxmitory  period,  during  which  the  general  health  fails 
DMiterially.  Some  acute  illness,  as  measles  or  whooping-cough,  in  which  there 
^  been  marked  catarrhal  bronchitis,  often  constitutes  the  point  of  departure 
for  this  variety. 

The  respiratory  symptoms  are  early  prominent,  and  later  preponderate  in 
Ae  clinical  picture.  From  the  start  there  is  dyspnea,  and  this  gradually  in- 
^^reases  until  the  respirations  become  rapid  (40  to  60  per  minute).  When 
dyspnea  becomes  pronounced,  the  face  presents  a  characteristic  cyanotic 
P*Uor.  The  cough  at  first  is  moderately  severe,  but  it  soon  becomes  trouble- 
?>Dtte,  being  frequent  and  attended  with  a  slight  expectoration,  which,  however, 
ti  non-characteristic. 

The  physical  signs  are  those  of  bronchopneumonia,  and  the  latter  may  or 
niay  not  be  preceded  by  the  signs  of  generalized  bronchitis.  With  the  onset 
^  consolidation  there  appear  spots  that  yield  either  dulness  or  a  tympanitic 
finance  on  percussion,  and  broncho  vesicular  breathing  with  nimierous  sub- 
^itant  r&les  on  auscultation. 

The  general  symptoms  are  marked  from  the  beginning.  The  fever  is 
l»J«lH-from  103°  to  105°  F.   (39.4°-40.5°  C.)  or  often  higher.    The  pulse 
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^  See  also  Dififemitial  Diagnosis  of  Typhoid  Fever. 
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oong  affection  will  aid  in  its  recognition.  Tubercle  bacilli  are  perhaps  not 
bmonstrable  in  the  sputum  unless  an  old  tuberculous  lesion  is  present. 
)ccasionally  either  tuberculous  meningitis  or  peritonitis  supervenes,  and  aids 
tniemoving  the  doubt,  and  in  a  small  percentage  of  the  cases  choroid  tuber- 
des  are  detectable.  TheSe  points,  together  with  the  more  marked  general 
symptoms,  will  usually  enable  the  clinician  to  distinguish  this  variety  of  tuber- 
colosis  from  nonAvbercuUms  bronchopneumonia, 

(e)  Cerebral  or  Meningeal  Form  (Tuberculous  Meningitis) 

This  variety  b  of  quite  frequent  occurrence,  appearing  in  not  less  than 
50  pCT  cent,  of  the  cases  of  miliary  tuberculosis.  When  it  develops  the  symp- 
tonos  referable  to  other  organs  than  the  meninges  are  in  abeyance.  With 
reference  to  the  etiology,  the  fact  needs  to  be  emphasized  that  most  cases  occur 
between  the  ages  of  two  and  seven  years;  it  may,  however,  be  met  with  at 
my  time  of  life.  The  affection  frequently  has  its  origin  in  tuberculous  bronchial 
gluids  (Jacobi),  and  the  history  of  a  fall  is  common.  A  few  cases  have  been 
found  to  be  associated  with  erythema  nodosum.  Exceptionally  the  meninges 
tre  primarily  involved. 

Pathology. — ^The  chief  site  of  the  tubercles  in  children  is  the  pia  mater 
at  the  base  of  the  cerebrum  (basilar  meningitis),  while  in  adults  the  pia  at  the 
vertex  is  more  apt  to  be  involved.  The  membrane  surrounding  the  tubercles 
may  not  be  inflained,  there  being  a  simple  tuberculous  deposit.  On  the  other 
IuukI,  more  or  less  inflammation,  with  serofibrinous  or  fibrinopurulent  exuda- 
tion, is  generally  present  in  the  region  of  the  base.  This  exudate  is  usually 
abundant  in  the  Sylvian  fissures,  and  may  find  its  way  to  the  external  surface 
of  the  hemispheres.  It  is  gray  in  color,  transparent,  and  gelatinous,  and  con- 
tains in  its  meshes  the  tubercles,  which  appear  as  grayish-white  bodies,  and 
whidi  in  cases  of  equal  severity  may  be  either  numerous  or  scanty.  They 
ujay  be  scarcely  visible  to  the  naked  eye,  but  may  vary  from  the  size  of  a 
puhead  to  that  of  a  French  pea.  The  branches  of  the  Sylvian  artery  may  be 
Duplicated,  either  owing  to  the  direct  pressure  of  the  exudate  or  to  the  obliterat- 
Big  arteritis  produced  by  a  tuberculous  infiltration.  The  pia  looks  like  wet 
blottbg-^per  over  the  quadrangle  at  the  base  (Gray).  Elsewhere  it  is  thick- 
ened and  opaque,  though  easily  detachable.  Osier  says:  "The  arteries  of 
the  Ulterior  and  posterior  i)erforated  spaces  should  be  carefully  withdrawn 
Md  searched,  as  upoh  them  nodular  tubercles  may  be  found  when  not  present 
**ewhere.  In  doubtful  cases  the  middle  cerebral  arteries  should  be  very  care- 
^y  removed,  spread  on  a  glass  plate  with  a  black  background,  and  examined 
^th  a  low  objective.  The  tubercles  are  then  seen  as  nodular  enlargements 
^  the  smaller  arteries."  Involvement  of  the  chief  vessels  that  nourish  the 
Jjyls  of  the  ventricles  and  the  ependyma,  and  stretch  from  the  vermis  cere- 
Jeui  forward  over  the  quadrigemia,  explains  the  constant  presence  of  a  turbid 
pud  in  the  ventricles,  with  softening  of  their  walls.  As  the  result  of  undue 
^traventricular  pressure  the  cerebral  convultions  become  more  or  less  flattened, 
*Mi  effacement  of  the  sulci.  The  cortex,  to  a  variable  depth,  is  generally  the 
**tof  red  softening,  and  more  rarely  of  white  softening  alone.  The  tuber- 
^'^  infiltration  involves  the  cranial  nerves. 

Symptoms. — There  is  a  prodromal  period  which  lasts  one  or  more  weeks, 
"J'^ng  which  the  patient  (usually  a  child)  is  pale,  peevish,  has  headache  and 
r^tophobia,  and  grinds  its  teeth  during  sleep;  the  tongue  is  coated,  appetite 
'^Pftired,  and  there  may  be  occasional  vomiting,  either  propulsive  or  regurgita- 
tive.  Constipation  is  present  and  may  be  marked.  Among  rare  premonitory 
symptoms  are  slight  hyperesthesia  of  the  abdomen  and  a  diminished  urinary 
secretion.    A  tendency  to  emaciation  is  quite  constant.     These  prodromal 
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symptoms  present  variations  as  to  their  number  and  combinations  in  different 
cases.  In  few  instances  only  is  the  onset  acute.  The  symptoms  usually  in- 
dicate basic  meningitis,  and  at  first  there  is  associated  considerable  mental 
excitement;  later  there  are  pressure-symptoms  (caused  by  the  exudate), 
with  total  loss  of  the  mental  faculties. 

(1)  Stage  of  Cerebral  Excitement. — ^The  invasion  is  generally  gradual,  or 
even  quite  insidious,  its  most  characteristic  phenomena  being  severe  vomiting, 
marked  headache,  and  chills  followed  by  fever.  Certain  other  symptoms  now 
arrest  the  attention,  such  as  extreme  irritability,  screaming,  and  great  obstinacy, 
and  occasionally  drowsiness  appears  early.  When  the  onset  is  sudden  the 
disease  may  be  disclosed  by  convulsions,  paralysis,  wild  delirium,  or  coma. 
The  established  disease  exhibits  certain  distinctive  features.  The  pain  is 
often  most  excruciating,  causing  the  child  to  utter  short  penetrating  screams 
(hydrocephalic  cry),  and  in  rare  instances  the  sharp  cries  may  be  continuous 
and  lead  to  physical  exhaustion.  The  headache  is  increased  by  light,  noise, 
or  movement.  Vertigo  is  common;  the  pupils  are  contracted  at  thb  period; 
the  face  pales  and  then  flushes;  the  pupils  alternately  dilate  and  expand; 
and  the  expression  b  sometimes  sad,  though  more  often  stupid.  Generally 
hyperesthesia  or  dysesthesia  may  appear,  and  there  may  be  a  slight  mind- 
wandering  at  night,  though  active  delirium  b  rare.  Taches  cerebrales  may 
be  obtained,  but  are  not  characteristic.  The  patient  b  intolerant  of  every 
form  of  disturbance.  All  the  symptoms  of  tiie  prodromal  stage  are  now 
aggravated;  slight  muscular  twitchings  and  sleep-starts  occur;  the  vomiting 
is  apparently  causeless,  and  may  be  frequently  repeated,  and  constipation 
persists. 

Fever  b  present,  but  is  of  slow  development,  and  rarely  rises  higher  than 
102**  or  103^  F.  (38.0°-39.4°  C.)  in  the  evening.  The  skin  b  dry  and  harsh. 
The  pulse  is  slow  or  moderately  accelerated,  but  soon  quickens  to  120  or  even 
130,  and  later  it  may  be  irregular.  At  times  the  pupils  are  unequally  con- 
tracted, and  ptosis  b  usually  an  early  sign. 

(2)  Second  or  Transitional  Stage. — ^The  symptoms  of  cerebral  irritation 
now  abate,  the  patient  becoming  more  quiet,  while  mental  dulness  often  super- 
venes. The  vomiting  and  headache  gradually  subside,  and  the  child  rarely 
cries  out.  The  abdomen  is  now  dbtinctly  scaphoid  and  the  head  occasionally 
retracted.  Constipation  is  obstinate.  The  evidences  of  localized  organic 
foci,  such  as  slight  twitchings  of  the  muscles  of  the  face,  followed  by  strabismus, 
ptosb,  or  paralyses  of  the  face  or  limbs,  may  appear.  Generalized  convulsions 
may  occur,  and  muscular  tremors  and  athetoid  movements  may  appear.  Both 
pupils  (or  one  only)  may  be  dilated  as  intracranial  pressure  develops;  patchy 
flushing  of  the  face  is  common.     The  respiration  b  now  irregular  and  sighing. 

(3)  The  Stag®  of  Paralysis. — On  account  of  the  exudation  the  mental 
faculties  are  abolished,  so  that  the  patient  is  comatose,  though  convubions 
or  localized  spasms  of  the  muscles  in  different  parts  of  the  body  (neck,  back, 
limbs,  etc.)  may  be  observed.  Optic  neuritis  develops,  while  the  paralysb 
of  the  ocular  muscles  above  noted  deepens.  The  pupils  are  dilated,  the  eyes 
are  partly  closed,  and  the  eyeballs  at  intervals  slowly  and  alternately  move 
in  a  lateral  direction.  Hemiplegia  sometimes  develops,  and  more  rarely 
monoplegia,  affecting  the  face  or  one  of  the  extremities.  There  may  be  paralysb 
of  the  third  nerve,  with  involvement  of  the  face,  hypoglossal  nerve,  and  limbs 
on  the  opposite  side  (a  combination  of  s>Tnptoms  first  observed  by  Weber), 
consequent  upon  a  lesion  localized  in  the  internal  inferior  p>ortion  of  the  cms. 
Monoplegia  of  the  right  side  of  the  face  has  been  observed  in  a  few  instances 
associated  with  aphasia.  Exceptionally  aphasia  and  brachial  monoplegia 
have  been  combined.  The  temperature  in  the  early  part  of  this  stage  usually 
rises  to  103°  F.  (39.4°  C.)  or  higher,  but  later  it  may  drop  to  a  subnormal  level. 
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and  m  rare  instances  as  low  as  94^  F.  (34.4^  C).  Immediately  preceding  the 
fatal  termination  the  temperature  may  rise  to  106°  or  107°  F.  (41.1°-41.6°  C), 
the  pulse  becoming  frequent,  small,  and  irregular.  Anesthesia  comes  on  with 
geiml  muscular  relaxation. 

Occasionally  a  typhoid  stale  (great  prostration,  dry  tongue,  diarrhea,  etc.) 
may  develop,  and  Cheyne-Stokes'  respiration  is  almost  invariably  present 
preceding  the  fatal  event.  Leukocytosis  has  been  observed.  Macewen 
first  pointed  out  that  if  the  patient  b  caused  to  assume  the  upright  position 
with  the  head  inclined  to  one  side,  percussion  over  the  pterion  gives  a  tympanitic 
note  which  is  indicative  of  internal  hydrocephalus.  Koplik  found  this  sign  pres- 
ent in  34  of  52  cases. 

Ophthalmoscopic  Examination. — The  ophthalmoscopic  appearances  are — 
hyperemia  of  the  disk,  later  the  changes  belonging  to  neuritis  (swelling  and 
striation)  appear,  and  choroidal  tubercles  may  be  detected. 

Diagnosis. — ^This  is  based  largely  upon  the  results  of  lumbar  pimcture. 
A  dear  fluid  under  pressure  is  indicative  of  tuberculous  meningitis,  poUomye- 
litis,  cerebrospinal  syphilis,  brain  tumor,  or  meningismus;  cloudy  fluid,  of 
meningococcic  or  pyogenic  meningitis  of  some  type,  according  to  De  Bois  and 
Neal.  The  fluid  should  be  examined  for  the  presence  or  absence  of  bacteria, 
the  differential  cell  count  made,  and  chemical  tests  employed.  Turbid  fluids 
show  practically  no  cells,  but  polynuclears,  leukocytes,  and  pus.  In  clear 
fluids  there  are  usually  20  to  30  cells  to  a  field,  90  per  cent,  of  which  are  mono- 
nudears.  The  chemical  tests  include  Noguchi's  test  for  globulin,  which  is 
present  in  inflammatory  conditions  but  absent  in  meningismus.  Albumin  is 
present  in  inflammatory  conditions.  Absence  of  reduction  of  Fehling's 
solution  occasionally  occurs  in  meningitis.  The  differentiation  of  tuberculous 
meningitis  from  central  nervous  syphilis,  brain  tmnor,  and  meningismus,  con- 
ditions associated  with  clear  spinal  fluid,  is  usually  made  without  any  difficulty 
from  the  symptoms,  signs,  and  the  chemical  changes  in  the  fluid.  When, 
however,  the  tubercle  bacillus  is  not  found  in  the  fluid  it  is  frequently  impossible 
to  distinguish  between  the  fluids  of  tuberculous  meningitis  and  poliomyelitis. 
Likewise  the  symptoms  presenting  cerebral  symptoms  of  tuberculous  men- 
ingitis and  poliomyelitis  in  the  early  stages  closely  resemble  one  another. 
The  following  table  will  show  some  of  the  differences  between  the  two  condi- 
tions: 

TUBEBCULOUB  MENINGITIS  ANTERIOR  POLIOMYELITIS 

Frequently  associated  with  tuberculosis  History  of  epidemic;  contact. 

elsewhere,  e.  {^..bronchial  glands. 

Pnxbomes — insioious,  headache,  anorexia,  Prodromes  suggesting  gastro-intestinal  or 

irritability.  upper  respiratory  infection. 

Fever  of  slow  development.  High  fever — sudden  in  onset  with  rapid 

n,     .  fall. 

Transient  paralyses.  Permanent  paralysis. 

Projectile  vomiting,  night  cries.  Usually  absent. 

RemisBion  and  recurrence  of  S3anptoms  Rarely  any  remission. 

usual. 

Inpoesible  to  arouse  child — in  stuporous  Child  can  be  aroused,  but  at  once  falls  back 
*tage.  into  stuporous  condition. 

I^ocytes  usually  not  increased.  Leukocytosis    and    polynuclear    increase 

usually  found. 

Spinal  fluid — more   marked   increase   in  Not  so  marked, 
albumin  and  globulin. 

Fehling's  reduced  imperfectly  or  incom-  Fehling's  solution  promptly  reduced, 
pletdy. 

Tubercle  bacilli  occasionally  found.  Never  found. 

The  positive  ninhydrin  reaction  in  the  spinal  fluid  aids  in  differentiating 
"US  disease  from  typhoid  fever,  pneumonia,  septic  infections,  and,  in  children. 
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nKHfe  common  than  the  previous,  especially  in  children.  The  evidences  of 
bnmcfaitis  affecting  the  finer  tubes,  together  with  consolidation  of  the  lobules 
to  which  the  tubes  lead,  are  striking.  As  in  ordinary  bronchopneumonia,  so 
here,  the  solidified  areas  appear  as  grayish-red  masses  in  the  early  stage,  while 
kter  they  are  of  an  opaque  white.  The  products  that  fill  the  air-cells  may 
ciseate  and  break  down,  with  the  formation  of  irregular  cavities  that  vary  in 
sixe.  When  large  areas  are  involved  they  are  the  result  of  the  fusion  of  con- 
tiguous smaller  areas  of  heptized  tissue.  The  trouble  often  begins  in  the  upper 
Wbes  and  spreads  downward,  though  not  infrequently  the  lower  lobes  are  most 
extensively  involved. 

Baumler  has  called  attention  to  a  type  of  tvberculotis  inhalation  pn£umonia 
CQDsequent  upon  hemoptysis,  the  blood  and  contents  of  the  cavities  being 
dnwn  into  the  finer  tubes  in  respiration.  This  form  of  bronchopneumonic 
phthisis  sometimes  follows  pulmonary  tuberculosis  in  the  early,  though  more 
often  in  its  late,  stage.  On  microscopic  examination  tubercle  bacilli  are  found, 
though  rarely  in  abundance,  in  the  infiltrated  masses  and  in  the  walls  of  the 
ca\ities. 

Clinical  History. — (1)  Acute  Cases. — ^Preceding  the  attack,  the  patient 
may  have  "taken  cold"  or  have  been  in  a  run-down  state;  more  often,  however, 
he  has  been  apparently  healthy.  The  onset  is  sudden,  marked  by  a  rigor, 
paw  m  the  side,  fever,  cough,  and  systemic  prostration,  and  there  may  be  bronchial 
imorrhage  which  may  last  one  or  more  days.  The  total  amount  of  blood 
expectorated  may  be  considerable.  In  the  majority  of  cases  the  expectoration 
is  mucoid  at  first,  and  then  becomes  rusty  colored,  often  containing  tubercle 
bacilK,  though  at  first  they  may  be  absent  and,  indeed,  not  appear  until  late 
in  the  disease.  Dyspnea  appears  early,  and  may  soon  become  extreme, 
and  the  fever  quickly  rises  to  104°  F.  (40°  C.)  or  over.  It  may  be  of  the  con- 
tinued type,  or  it  may  early  assume  the  remittent  or  hectic  type,  and  with  the 
latter  forms  of  fever,  which  usually  begin  about  the  end  of  the  first  week, 
are  associated  night-sweats  and  rapid  emaciation.  The  prostration  of  the  vital 
powers  is  now  extreme.  The  expectoration  is  more  abundant,  mucopurulent, 
and  often  greenish-yellow  in  color. 

In  the  course  of  one  or  two  days  after  the  onset  we  obtain  phycical  signs. 
Isually,  as  before  stated,  there  are  present  the  anatomic  appearances  of  acute 
jobar  pneumonia — viz.,  the  complete  consolidation  of  one  or  more  lobes,  which 
is  usually  followed  by  signs  of  softening,  provided  the  patient  survives  the  first 
week  or  ten  days.  The  physical  signs  during  the  stage  of  consolidation  are 
precisely  the  same  as  in  lobar  pneumonia.  The  signs  of  softening  and  of  cavity 
will  be  given  in  detail  below  (vide  Chronic  Phthisis). 

The  course  is  usually  rapid,  occupying  from  two  to  six  weeks  on  the  average, 
though  rarely  cases  that  readh  the  stage  of  cavity  formation  are  protracted  to 
three  or  even  four  months.  Considering  the  brevity  of  the  attacks,  the 
otreme  degree  of  emaciation  (shown  especially  by  the  hollow  cheeks  and  tem- 
pfa,  pmched  nose,  and  thin  hands)  is  truly  remarkable.  The  patient  usually 
niaintains  a  hopeful  state  of  mind,  notwithstanding  the  rapid  downward  course 
of  the  affection,  and  it  may  be  admitted  that  recovery  is  possible.  The  parts 
mvolved  are  in  such  cases  destroyed  and  replaced  by  fibrous  tissue,  and  it 
should  be  remembered  that  the  apex  is  oftenest  involved.  It  may  happen  that 
<!WMolidation  only  is  present  in  the  second  lobe  affected,  while  in  the  upper 
W)e  one  or  more  cavities  have  already  been  developed.  The  pleural  crepitating 
friction  is  often  audible  before  consolidation  is  complete. 

Diagnosis. — The  onset,  symptoms,  and  course  during  the  first  week  may 
be  those  of  ordinary  lobar  pneumonia,  but  in  some  cases  certain  symptoms 
'^y  arise  which  will  excite  suspicion  of  their  tuberculous  character  in  the 
^y  stage.    Thus,  hemoptysis  rarely  occurs  in  a  pneiunococcus  infection. 
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and  the  appearance  of  the  patient,  as  well  as  his  previous  and  family  history, 
may  also  be  of  a  confirmatory  character.  The  points  of  discrimination  have 
been  fully  set  forth  in  the  section  on  Lobar  Pneumonia  (pp.  112,  113) . 

(2)  Subacute  Cases  (rarely  acute). — ^The  onset  is  less  sudden  than  in  the 
former  type,  while  the  patient's  antecedent  condition  may  either  be  good  or 
below  the  standard.  At  the  beginning  he  has  repeated  chiUs,  though  hemoptysis 
may  be  the  first  symptom  which  indicates  a  pre-existing  tuberculous  focus. 
The  fever  rises  high,  and  is  apt  to  be  irregular  from  the  start;  the  pvlse  and 
respirations  are  rapid,  and  there  is  a  mucopurulent  expectoration  which  may 
either  be  profuse  or  scanty.  Occasionally  it  is  fetid,  and  the  sputa  may  early 
contain  elastic  fibers  and  tubercle  bacilli,  though  more  often  tliese  are  noted 
after  the  affection  has  become  fully  established.  During  the  progress  of  the 
case,  also,  hemoptysis  may  arise.  Later,  drenching  night-sweats  increase  the 
exhaustion  and  emaciation,  which  speedily  reach  an  extreme  degree,  and  soon 
or  late  a  typhoid  condition  of  the  system  is  developed. 

The  physical  signs  are,  at  first,  those  of  general  bronchitis,  with  or  without 
indications  of  pleurisy.  Later,  small  areas  of  consolidation,  which  often  in- 
crease in  size,  are  indicated  by  impaired  percussion  resonance  or  dulness  and 
by  bronchovesicular  (rarely  tubular)  breathing,  with  subcrepitant  rftles. 
lliese  signs  may  be  unilateral,  though  more  often  they  occur  bilaterally. 
In  many  cases  softening  with  cavity  formation  ensues,  with  the  usual  physical 
signs  of  this  condition. 

Course  and  Duration, — For  some  time  the  patient  may  remain  out  of  bed, 
although  in  most  instances  the  disease  constantly  progresses.  Less  frequently 
there  are  exacerbating  periods  and  remissions.  Rarely  these  cases  recover 
with  a  loss  of  more  or  less  lung  tissue.  Again,  the  condition  may  pass  into 
chronic  phthisis.  It  is  important  to  recollect  that  the  local  lesions  may  become 
extensive  as  the  result  of  fusion  of  small  consolidated  masses  until  an  entire 
lobe  is  involved,  and  when  this  occurs  the  symptoms  and  course  simulate  those 
of  the  acute  type.    The  duration  ranges  from  two  to  eight  weeks  or  more. 

Diagnosis, — This  variety  is  frequently  confounded  with  non-tuberculous 
bronchopneumonia,  and  the  chief  distinctions  will  be  mentioned  in  connectioD 
with  the  latter  disease.  Bronchiectasis  may  be  accompanied  by  emaciation, 
fetid  expectoration,  night-sweats,  and  the  signs  of  cavity,  and  this  disease 
has  been  mistaken  for  acute  phthisis.  Important  in  the  recognition  of  the  latter, 
however,  are  marked  fever  and  emaciation.  Moreover,  the  physical  signs 
are  more  frequently  referable  to  the  apices,  and  the  disease  b  more  steadily 
progressive,  running  a  shorter  course  tlian  bronchiectasis.  The  sputum  con- 
tains tubercle  bacilli. 

Acute  Bronchopneumonic  Phthisis  in  Children. — ^The  belief  that  the  form 
of  bronchopneumonia  that  so  frequently  follows  certain  infectious  diseases 
(measles,  whooping-cough,  etc.)  is  in  the  majority  of  instances  tuberculous 
has  been  steadily  gaining.  Osier  recognizes  three  groups  of  cases:  (o)  Those 
in  which  the  child  suddenly  becomes  ill  while  teething  or  during  convalescence 
from  fever,  with  high  temperature,  severe  cough,  and  the  signs  of  consolidation 
of  one  or  both  apices.  Death  may  occur  within  a  few  days.  To  the  naked  eye 
the  lesions  do  not  appear  to  be  tuberculous.  (6)  In  this  group  the  children 
show  the  ordinary  symptoms  of  bronchopneumonia,  and  the  cases  are  more 
protracted,  death  occurring  about  the  sixth  week,  (c)  The  child  feeb  ill  dur- 
ing convalescence  from  an  infectious  disease,  fever,  cough,  and  dyspnea  being 
present.  The  intensity  of  the  symptoms  abates  within  a  fortnight,  and  the 
physical  examination  shows  the  presence  of  diffuse  bronchitis  with  scattered 
minute  areas  of  consoUdation.  Many  of  these  cases  develop  into  chronic 
phthisis. 
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Chronic  Tuberculosis 

{Chronic  Pulmonary  Ttiberculoais;  Chronic  UlceraUve  Phihiaia) 

This  fonn  b  much  more  common  than  the  acute,  the  term  embracing 
sobvarieties  to  which  attention  will  be  incidentally  directed.      Its  most 
typical  rliniratl  form  follows  a  mixed  infection  as  a  result  of  a  septic  element 
superadded  at  some  time  to  the  primary  tuberculous  infection. 
The  causal  factors  have  been  detailed  under  General  Etiology. 
Pathology. — ^The  pathologic  characters  of  tuberculosis  in  general  have 
been  already  presented,  but  it  will  be  necessary  to  describe  briefly  the  special 
anatomic  conditions  met  with  in  chronic  ulcerative  phthisis. 

In  nearly  all  fatal  cases  the  most  advanced  and  extensive  lesions  are  found 
near  the  apex,  and,  as  a  rule,  the  entire  upper  lobe  of  one  of  the  lungs  is  im- 
plicated. In  addition,  it  is  observed  that  ^e  destructive  process  has  extended 
to  the  lower  lobe  of  the  same  side,  and  later  to  the  apex  of  the  opposite  lung. 
Hiou^  both  lungs  are  affected  in  fatal  cases,  they  represent  different  stages 
of  the  disease.  The  case  is  very  different  in  an  old  and  cured  tuberculosis 
of  the  lungs,  such  as  is  frequently  met  with  in  persons  who  have  died  of  some 
otha  affection.  Here  the  lesions  may  occupy  but  a  small  part  of  one  lung, 
and  usually  near  the  summit. 

Kmgston  Fowler  has  investigated  the  question  of  the  points  of  election  and 
paths  of  distribution  of  the  lesions  in  chronic  phthisis,  and  has  found  that  the 
primaiy  lesion  is  not,  as  a  rule,  at  the  smnmit  of  the  upper  lobe,  but  that  it 
occurs  from  1  to  1 J  inches  (2.54-3.79  cm.)  below  this  point  and  near  the  postero- 
external borders.  Favored  by  normal  respiration,  the  lesions  advance  down- 
ward, so  that  on  physical  examination  the  first  evidences  of  disease  are  to  be 
fcund  posteriorly  over  the  lower  part  of  the  supraspinous  fossa,  while  anteriorly 
.the  early  signs  are  met  with  immediately  below  the  middle  of  the  clavicle, 
extending  along  a  line  running  about  1^  inches  (3.79  cm.)  from  the  inner  end 
of  the  second  and  third  interspaces.  The  starting-point,  though  less  frequently, 
may  also  be  indicated  by  physical  signs  in  the  first  and  second  interspaces 
below  the  outer  third  of  the  clavicle,  with  subsequent  downward  extension. 

From  personal  observation  of  the  postmortem  lesions  of  this  disease, 
and  from  my  studies  at  the  bedside,  I  feel  convinced  that  the  initial  lesion  is 
frequently  located  anteriorly  and  near  the  apex,  corresponding  on  the  chest 
walls  to  Ae  clavicle  and  the  supraclavicular  spaces.  This  site  has  seemed  to 
me  to  obtain  more  often  on  the  right  side  than  on  the  left.  Kingsley  has 
shown  that  when  the  lower  lobe  becomes  involved  the  consolidation  begins 
about  IJ  inches  (3.79  cm.)  below  its  apex  posteriorly,  and  corresponding  ex- 
^®wiUy  to  a  spot  opposite  the  fifth  dorsal  spine.  From  this  point  it  spreads 
downward  and  lateridly  in  a  line  following  the  border  of  the  scapula  "when  the 
™d  is  placed  on  the  opix>site  scapula  and  the  elbow  rests  above  the  level  of 
™  shoulder."  The  middle  lobe  on  the  right  side  is  usually  invaded  by  direct 
^^l^ision  from  the  upper.  The  seat  of  primary  infiltration  may  even  be  the 
wwer  lobe,  but  this  is  rare.  Cole^  has  found  lesions  at  the  root  to  precede 
P^'^chymal  changes. 

lie  relative  frequency  of  involvement  of  the  two  sides  varies  according 
to  different  authorities.  A  careful  analysis  of  my  records  and  those  of  other 
<wrvers  shows  that  out  of  a  total  of  1236  cases  726  occurred  on  the  left  side 
*nd  510  on  the  right. 

In  all  cases  the  primary  lesions  are  due  to  tuberctdoiLs  infiltration,  which 
at  first  is  confined  to  certain  lobules,  though  it  may  later  involve  extensive 
Areas  of   lung  tissue   (tvberculotis  bronchopneumonia).    In    most   instances 
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the  starting-point  of  the  morbid  changes  is  in  the  small  bronchi  and  also, 
according  to  Payne,  the  inside  of  the  alveoli.  Soon  the  bronchioles  and  the 
corresponding  air-cells  become  blocked  with  inflammatory  products.  These 
areas  then  undergo  caseation  and  present  the  usual  opaque,  grayish-yellow 
appearance,  a  cross-section  of  these  yeUow  nodules  showing  the  central  bronchus 
usually  plugged  with  exudate  and  surrounded  by  caseous  matter.  Softening 
and  sometimes  complete  liquefaction,  with  expectoration  or  absorption  of  the 
altered  morbid  products,  may  take  place,  and  this  disintegration  is  associated 
with  lUceration  in  the  wall  of  the  bronchus,  consequent  upon  secondary  pyo- 
genic infection,  and  a  resulting  formation  of  small  cavities.  Ulcers  may  form 
in  the  bronchioles  before  necrotic  processes  supervene,  and  they  are  generally 
shallow,  with  sharply  defined  edges.  Heise  and  Sampson  have  described  a 
peribronchial  form,  rarely  opening  into  a  bronchus  (non-ulcerative).  Re- 
covery may  ensue  as  the  result  of  calcificcUion  with  encapsulation  of  the  cheesy 
masses,  or  the  affected  area  may  undergo  fibroid  transformation — a  conserva- 
tive process  and  one  that  may  lead  to  actual  ciu-e.  It  often  happens,  however, 
that  old  and  apparently  healed  tuberculous  lesions  undergo  ulceration,  when 
the  calcareous  masses  (pulmonary  calculi)  may  be  dislodged  and  expectorated, 
and  the  more  rapidly  the  caseous  masses  are  formed,  the  more  liable  are  they  to 
softening.  Surrounding  the  healed  areas  the  tissue  may  be  the  seat  of  atelec- 
tasis, though  more  often  of  emphysema.  Destruction  of  lung  tissue  also  re- 
sults from  interstitial  inflammation  with  the  formation  of  new  connective 
tissue,  the  latter  in  turn  compressing  and  finally  obliterating  the  alveoli. 

CAvrriES  (VomiccB), — ^These  result  chiefly  from  progressive  necrosis 
and  ulceration.  They  are  formed  mostly  by  dilatation  of  the  bronchi,  whose 
walls  are  tuberculous  and  suppurating.  But  they  may  also  arise  independently 
of  the  bronchi.  Cavities  vary  largely  in  number,  size,  and  form.  They  are 
often  multiple,  though  usually  not  far  removed  from  one  another,  and  unite 
as  they  increase  in  size.  In  this  way  large  cavities,  with  irregular  walls, 
involving  the  whole  of  one  lobe  and  even  an  entire  lung  (except  the  extreme 
anterior  margin),  may  be  formed,  and  small  pockets  connecting  with  the 
bronchus  may  thus  originate. 

Vomicae  may  be  classified  as  (1)  progressive  and  (2)  non-progressive. 

(1)  The  progressive  are  divisible  into  (a)  new  cavities  and  (6)  old 
cavities. 

(a)  New  cavities  have  soft,  necrotic,  friable  walls  so  long  as  the  destructive 
processes  are  rapidly  progressing,  and  the  same  state  of  things  prevails  in  the 
cavities  of  acute  phthisis.  They  may  develop  near  a  healed  focus  or  near 
old  cavities  with  limiting  walls,  and  when  situated  near  the  periphery  of  the 
lung  they  may  rupture  into  the  pleura,  causing  pneumothorax. 

(6)  Old  cavities  J  as  a  rule,  have  sharply  defined  walls  that  vary  considerably 
in  thickness.  At  first  they  consist  of  a  fibrovascular  zone,  which  has  an  innei 
suppurating  surface;  subsequently  the  lining  of  this  zone  is  converted  into 
an  exfoliating  membrane.  The  contents  of  vomicae  are  mucopurulent  or  puru- 
lent, and  often  consist  of  a  shreddy  and  sometimes  a  bloody  fluid.  Rarely 
they  are  gangrenous.  Cavities  also  contain  tubercle  bacilli  and  other  micro- 
organisms. Percy  Kidd  has  studied  the  question  of  the  relation  of  tubercle 
bacilli  to  tuberculous  pulmonary  lesions,  and  states  that  they  are  invariably 
present  in  newly  developed  tubercles  and  fresh  cavities,  but  frequently  absent 
in  old  nodules.  Trabeculse  composed  of  blood-vessels  and»  temnants  of  pul- 
monary tissue  often  traverse  the  cavities.  In  old  cavities  excavation  may  be 
complete,  not  a  vestige  of  normal  or  diseased  tissue  remaining  in  them,  though 
the  blood-vessels,  many  of  which  are  beaded  by  small  aneurysmal  dilatations 
along  their  course,  are  the  last  to  disappear.  Their  removal  is  affected  by  an 
obliterating   inflanmtiation.    Rupture   of   these   miliary   aneurysms   or    the 


CHRONIC  TUBERCULOSIS  251 

rosion  of  a  large  vessel  gives  rise  to  copious  hemoptysis.  Cavities  having 
ense  walk  may  also  increase  in  size  by  encroaching  upon  the  surrounding 
issue,  huge  cavities  often  having  thin,  tense  walls.  But,  wherever  situated, 
liey  usually  begin  toward  the  summit  of  the  upper  lobe.  Another  common 
Mat  is  the  middorsal  region. 

(2)  Mon-progressiye  Cayities. — Quiescent  cavities  are  usually  small, 
tfaou^  variable  in  size,  according  to  the  stage  at  which  the  process  of  contrac- 
tion b  arrested.  Medium-sized  and  large  vomicse  do  not  become  totally 
ooduded.  They  may  be  multiple,  though  more  often  perhaps  single,  and  as- 
lodated  with  them  may  be  observed  dense,  fibrous  nodules  representing 
haded  foci.  Their  interior  may  be  lined  with  a  smooth,  cuticular  structure 
lesembling  mucous  membrane. 

Interstitial  Pneumonia. — In  the  course  of  chronic  phthisis  interstitial 
mflammation  of  two  sorts  will  most  probably  arise:  (a)  A  consolidation  excited 
by  the  tubercle  bacilli  themselves,  and  hence  manifesting  a  destructive  tendency; 
(6)  A  slowly  developed  interstitial  pneumonia  which  aims  at  arresting  the  prog- 
ress of  the  affection.  It  develops  in  close  proximity  to  caseous  masses  and 
uotmd  cavities.  The  new  connective  tissue  thus  formed  in  obedience  to  the 
well-known  pathologic  law  tends  to  contract  secondarily,  and  thus  vomicse 
are  often  partly,  though  seldom  entirely,  obliterated.  The  shrinking  of  the 
connective  tissue  may  also  result  in  compression,  and  finally  in  the  destruction 
ofpuhnonary  tissue,  just  as  in  a  tuberculous  inflammation.  The  process  in 
this  instance,  however,  is,  on  the  whole,  conservative  and  reparative. 

Disseminated  Tuberculosis. — Miliary  Tubercles. — This  form  has  for  its 
Aief  characteristic  miliary  tubercles,  which  are  scattered  not  only  about  the 
tabwnilous  area,  but  also  throughout  the  rest  of  the  lung,  and  usually  in  the 
lower  lobe.  Most  of  the  tubercles  undergo  fibroid  or  fibrocaseous  change. 
Ihese  minute,  hard,  gray  or  grayish-yellow  nodules  vary  in  size  from  a  mustard- 
seed  to  that  of  a  pea,  and  lung  tissue  that  is  more  or  less  studded  with  chronic 
iniliaiy  tubercles  is  apt  to  look  pale,  while  the  surrounding  air-cells  are  emphy- 
*w«toM*.  The  condition  may  lead  to  pneumonia,  and  the  whole  aspect  then 
kwomes  altered.  Here,  as  before  described,  fusion  of  miliary  tubercles  results 
^  larger  masses  which  become  caseous,  and  hence  the  method  of  cavity 
formation  is  identical  with  that  observed  in  tuberculous  bronchopneumonia, 
h  the  disseminated  form  tubercles  may  also  be  found  in  many  other  organs 
4an  those  indicated  (pleura,  trachea,  larynx,  bronchial  and  other  lymphatic 
rfands,  peritoneum,  spleen,  kidneys,  liver,  brain,  mucosa,  testes,  etc.). 

lesions  of  the  Pleura. — ^This  membrane  is  hyperemic  and  coated  with 
nbrinous  exudation  coextensively  with  the  affection  of  the  parts  in  chronic 
jucerative  phthisis.  The  pleural  membranes  are  only  more  or  less  thickened 
"^y  organized  adhesions,  but  in  the  latter  and  also  in  the  pleura  tubercles  or 
oieesy  masses  may  be  found.  Simple  and  other  forms  of  pleurisy  are  met — sero- 
fibrinous, purulent,  and  hemorrhagic. 

la^ns  of  the  Bronchial  Glands. — At  first  these  are  enlarged  and  edematous, 
^tainmg  tubercles,  and  later  they  present  foci  which  often  undergo  purulent 
^tegration  and  sometimes  calcification.  Other  lymphatic  glands  than  these 
"*y  be  affected  (mesenteric,  etc.). 

.  J^^^  ol  the  Laiynz. — ^The  larynx  is  frequently  the  seat  of  tuberculous 
^^tion  and  ulceration,  particularly  in  certain  parts,  such  as  the  vocal 
^y»  posterior  wall,  and  aryepiglottidean  folds. 

li^ions  of  the  Heart. — ^Tu^rculous  endocarditis  is  present  in  about  5 
^^ot.  of  the  cases,  and  congenital  stenosis  of  the  pulmonary  orifice  is  noted 
to^t  a  fe^  instances  (Chevers).    The  right  heart  is  often  hypertrophied  or 
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tad.  There  b  no  mistake  in  diagnosis  more  eonmionly  made  in  malarial  re- 
gions than  to  ascribe  such  cases  to  paludism. 

(c)  With  Hemoptysis. — ^This  symptom  may  invite  attention  to  lung  trouble. 
MuUer  states  that  hemoptysis  was  an  early  symptom  in  170  of  the  875  patients 
at  the  Davos  Grerman  Sanatorium,  and  was  twice  as  frequent  in  the  male  as  in 
the  female.  The  amount  of  blood  lost  is  either  considerable  or  repeated  slight 
hemorriiages  occur.  In  most  cases  the  clinical  picture  of  incipient  pulmonary 
tuberculosis  is  revealed,  pursuing  its  accustomed  course  immediately  after  the 
ocGunence  of  the  hemorrhage.  The  physical  signs  may  be  latent  for  a  time, 
and,  while  they  are  usually  located  in  the  subapical  area,  they  may  assume  the 
guise  of  a  pleurisy  in  the  infrascapular  region.  A  slight  tuberculous  lesion  is 
present  in  these  cases  preceding  the  occurrence  of  the  hemorrhage. 

The  symptoms  are  (1)  hcai  and  (2)  general. 

(1)  Local. — (a)  Pain. — ^This  is  absent  in  many  cases  of  chronic  phthisis 
and  in  others  it  may  be  moderately  severe.  It  is  seated  usually  at  the  base, 
laterally  or  anteriorly,  and  not  rarely  there  is  pain  of  a  lancinating  character 
in  the  interscapular  region  in  the  early  stages  of  the  affection.  This  symp- 
tom is  of  diagnostic  worth  only  after  other  forms  of  pain  (rheumatic,  neuralgic) 
have  been  excluded.  The  most  common  cause  of  pain  b  pleuritis,  with  or 
without  pleuritic  adhesions;  it  is  increased  on  deep  breathing  and  coughing. 
Intercostal  neuralgia  and  pleurodynic  stitches  may  also  develop  soon  or  late. 
Tenderness  on  pressure  with  the  right  forefinger  (algeoscopy),  which  causes 
the  patient  to  exclaim  or  make  a  grimace,  or  merely  a  contraction  in  adjoining 
muscles,  was  present  in  77.9  per  cent,  of  200  cashes  studied  by  Francke,  while 
only  one-third  of  these  patients  complained  of  spontaneous  pain. 

(6)  The  Cough. — ^This  may  be  looked  upon  as  an  essential  feature,  though 
in  a  few  instances  it  may  be  slight  or  even  wanting  throughout.  Its  severity 
bears  no  constant  relation  to  the  extent  of  the  pulmonary  lesions,  but  rather 
to  the  degree  of  sensitiveness  of  the  patient.  It  is  dry  and  hacking  at  the  begin- 
nii^,  and,  if  the  larynx  be  involved,  the  cough  is  marked  and  of  a  hoarse  quality. 
It  is  most  pronounced  at  certain  periods  of  the  day — viz.,  on  lying  down  at 
night  and  on  awakening  from  sleep.  Paroxysms  may  occur  after  meals  and 
induce  vomiting.    The  cough  is  at  times  debilitating  in  its  effects. 

(c)  Expedoraiion. — At  the  beginning  the  sputum  is  scanty  and  mucoid, 
rarely  hemorrhagic,  or  it  may  be  merely  streaked  with  blood;  later  it  may  be- 
come mucopurulent,  and  the  appearance  of  small  gray  or  grayish-yellow 
fiocculi  first  suggests  the  nature  of  the  affection.  With  the  onset  of  the  stage 
of  cavity  formation  the  sputum  becomes  more  abundant  and  more  distinctly 
purulent,  and,  after  the  formation  of  cavities  of  any  size,  airless,  opaque,  and 
nummular  (coin-shaped)  masses  are  expectorated.  The  latter  are  greenish- 
gray  or  greenish-yellow  in  color,  and  sink  rapidly  when  discharged  into  water. 
They  are  often  mingled  with  more  or  less  bronchial  secretion,  and  are  some- 
times observed  in  pure  bronchitis.  They  may  even  be  absent,  and  the  ex- 
pectoration be  merely  purulent.  The  opening  of  a  fresh  cavity  may  be  followed 
by  very  free  expectoration.  The  sputum  is  sometimes  fetid,  and  exceptionally 
It  is  horribly  offensive,  varying  greatly  in  amount  in  different  cases  and  at  dif- 
ferent stages  of  the  disease.  In  certain  cases  it  is  absent  throughout  the  greater 
portion  of  their  course,  and  is  especially  apt  to  be  slight  in  children  and  old 
people.  In  such  instances  it  may  be  impossible  to  collect  sufficient  sputum 
to  examine  for  bacilli. 

^jcrofcopic  examination  discovers  alveolar  epithelium  (particularly  in  the 
etrher  stages),  pus-cells,  blood,  fat-globules,  elastic  fibers,  and  tubercle  bacilli, 
the  detection  of  the  latter  being  the  most  important  factor  in  the  diagnosis. 
It  may  be  safely  stated  that  the  finding  of  bacilli  in  the  sputum  is  prima  facie 
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itage  of  cavity  their  number  is  usually  increased,  and  sometimes  they  are  quite 
inmerous. 

The  demonstration  of  elastic  fibers  is  also  an  important  aid  to  diagnosis. 

Tenwick's  method  is  the  following:   Boil  the  sputum  with  an  equal  quantity 

ol  a  solution  of  caustic  soda  (gr.  xv-5j — 1.0-30.0);  pour  the  product  into  a 

enucal  glass  and  fill  with  cold  water.    The  sediment  is  subsequently  examined 

lith  care  for  elastic  fibers. 

The  form  and  appearance  of  the  elastic  threads  differ  according  to  their 
ipedal  source.  If  they  come  from  the  alveoli,  there  is  an  interlacing  of  the 
I:  flxTS  which  may  preserve  the  globular  contour  of  the  air-cells.  If  they  come 
^  iRni  the  blood-vessels,  they  are  single  and  elongated,  or  two  or  three  of  the 
'"  ibcis  may  be  arranged  side  by  side.  Elastic  tissue  derived  from  the  bronchi 
'  bis  a  similar  appearance. 

The  presence  of  elastic  fibers  furnishes  incontestible  proof  that  destruc- 
tioD  of  lung  tissue  has  taken  place.    To  show  that  this  loss  of  structure, 
however,  is  due  to  tuberculosis,  we  must  exclude  abscess  (rare)  and  gangrene 
;   of  the  lungs — diseases  in  which  it  also  occurs. 

(i)  Hemoptysis. — ^This  symptom  of  phthisis  will  be  spoken  of  under  Diseases 
ol  the  Lungs,  but  its  importance  as  a  diagnostic  feature  of  this  disease  makes 


FSc.  21.— Elastic  fiben  (after  Strflmpell). 

^*cial  reference  to  it  here  absolutely  necessary.     It  is  present  in  the  majority 

of  cases.    Gabrilowisch  found  that  of  380  patients,  213,  or  56  per  cent.,  had 

konoptysis.    My  own  figures  show  36.6  per  cent,  (vide  Hemoptysfa,  p.  538), 

rot  Lord,  who  reviewed  549  clinical  cases  of  hemoptysis  and  307  cases  with 

i^cropsy,  notes  the  occurrence  of  hemoptysis  in  about  60  per  cent,  of  cases 

[    J^*"^  time  in  their  course.    The  sputum  may  be  merely  blood  stained,  or  the 

[    hemorrhage  may  be  excessive  and  prove  rapidly  fatal,  though  hemoptysis  is 

^^y  the  direct  cause  of  death  in  tuberculosis.     Slight  hemorrhages  are  usually 

;     Pjoduced  by  mere  hyperemia,  and  are  most  apt  to  occur  during  the  early  stages ; 

^™e  severe  bleedings  are  produced  by  the  erosion  of  a  blood-vessel  or  rupture 

w  a  small  aneurysm,  and  are  most  prone  to  occur  during  the  stage  of  cavity. 

hi  certain  cases  hemoptysis  is  frequent. 

^A  third  or  capillary  form  of  hemorrhage  may  occur  in  phthisis  with  cavity 
*^*^tion,  and  in  this  variety,  which  b  of  a  rather  frequent  occurrence,  the 
Pinilent  sputum  is  uniformly  stained  with  blood.     It  may  also  be  nummular, 
rot  presents  a  reddish-brown  or  chocolate  color.    The  exciting  cause  is  seldom 
wvious,  though  in  not  a  few  instances  aggravation  of  the  cough,  and  in  others 
p«at  mental  excitement,  would  appear  to  excite  bleedings.     Slight  hemorrhages 
OTOi,  and  severe  ones  rarely,  afford  more  or  less  relief  to  the  pulmonary  con- 
dition.   On  the  other  hand,  severe  bleedings  usually  exert  an  unfavorable 
influencey  being  followed  by  debility  and  anemia.    Moreover,  in  numerous 
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cases  hemoptysis  is  followed  by  a  more  rapid  extension  of  the  local  lesions, 
with  corresponding  aggravation  of  the  local  and  general  manifestations.  The 
fact  remains,  however,  that  the  effect  of  severe  hemoptysis  upon  the  progress 
of  chronic  phthisis  is  by  no  means  always  untoward.  In  a  case  of  my  own  diere 
occurred  periodically  copious  spontaneous  bleedings  (in  spring  and  fall)  for 
three  years,  which  were  as  regularly  followed  by  marked  improvement  for  a 
period  of  three  or  four  months.  The  physical  signs  of  phthisis  then  developed. 
In  a  large  number  of  cases  of  pulmonary  tuberculosis  the  transition  from  warm 
to  cold  or  cold  to  warm  seasons  corresponds  with  increased  cough,  hence  with 
increased  pressure  in  the  pulmonary  circulation;  and  so  bleeding  is  also  favored, 
particularly  in  those  having  a  hemorrhagic  tendency. 

(e)  Dyspnea  is  present,  but  is  not  a  marked  feature,  as  a  rule,  despite 
advanced  pulmonary  lesions.  Perhaps  the  chief  reasons  for  a  lessened  demand 
for  oxygen  on  the  part  of  the  system  are — ^first,  the  slow  and  gradual  manner 
in  which  the  lesions  develop;  and  second,  the  pronounced  bodily  wasting. 
The  respirations,  however,  are  moderately  increased  in  rate,  averaging  from 
20  to  30  per  minute,  and  this  compensates  admirably  for  the  diminished 
breathing  space.  The  dyspnea  may  be  greatly  intensified,  however,  as  the 
result  of  intercurrent  pneumonia,  pleurisy,  active  exertion,  or  great  mental 
excitement,  and  toward  the  close  of  fatal  cases  the  most  intense  dyspnea  may 
be  manifested. 

Phymcal  Signs  in  the  Stage  of  Infiltration. — Inspection  gives  most  im- 
portant results.  The  paralytic  or  phthisical  thorax  is  generally  presented 
to  view.  It  is  flat,  particularly  the  upper  half;  the  intercostal  spaces  are  wide; 
the  ribs  slope  at  a  sharp  angle  from  the  sternum,  making  the  epigastric  angle 
acute  and  producing  elongation  of  the  chest.  The  same  sharp  inclination  down- 
ward from  the  vertebral  column  is  observed  laterally  and  posteriorly.  The 
angle  of  Louis  is  prominent,  and  the  depressions  (supra-  and  infraclavicular, 
intercostal)  are  deepened,  the  costal  cartilages  being  often  prominent  and 
the  sternum,  particularly  in  the  lower  part,  sometimes  much  depressed  or  even 
concave  (funnel  breast).  The  scapulae  stand  out  prominently  and  may  be 
distinctly  winged.  A  second  type  of  paralytic  thorax  is  narrow  and  long. 
Pulmonary  tuberculosis  may,  however,  arise  in  chests  of  apparently  normal 
build.  The  paralytic  thorax  is  often  a  resultant  of  developed  phthisis.  In 
subjects  of  obesity  the  phthisical  thorax  may  be  concealed.  The  deformity 
due  to  occupation,  as  leaning  over  a  desk,  may  ape  the  paralytic  chest,  and, 
finally,  it  may  be  the  result  of  extreme  emaciation.  With  the  development  oi 
phthisis  the  depressions  of  the  side  affected  are  relatively  deeper,  while  the 
clavicle  often  stands  out  prominently. 

Defective  expansion  is  observed  early,  and  usually  at  the  apex  of  the  side 
first  affected;  subsequently  this  may  be  more  general,  and  finally  bilateral. 
To  note  the  motions  of  respiration  with  precision  the  examiner  should  occupy 
a  position  exactly  in  front  of  the  median  line  of  the  patient's  body.  The 
difference  in  the  movement  of  the  two  sides  often  becomes  more  apparent  on 
deep  respiration  than  on  quiet  breathing,  and  while  at  rest  the  respirations  are 
almost  normal,  but  exertion  decidedly  increases  their  frequency. 

Palpation, — ^Testing  the  expansion  by  palpation  gives  better  relative 
results  than  doea  inspection.  To  determine  the  comparative  movements 
of  the  apices  the  extended  hands  should  be  so  placed  (by  allowing  them  to 
diverge  below)  that  the  tips  of  the  fingers  touch  the  lower  border  of  the  clavicle, 
and  then  the  patient  should  be  asked  to  breathe  deeply,  though  slowly.  The 
expansion  in  the  supraclavicular  spaces  is  tested  by  standing  behind  the 
patient  and  using  the  tips  of  the  fingers,  or  by  allowing  the  two  first  fingers 
of  each  hand  to  pass  parallel  with  the  clavicles.    In  this  way  "lagging"  over 
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lie  apex  will  be  the  first  symptom  recognized,  and  may  for  some  time  be  the 
mty  (me.  Webb's  sign,  a  deviation  of  the  trachea  to  the  right  or  left  as  palpated 
nst  above  the  suprasternal  notch,  is  a  valuable  finding,  particularly  in  old 
beakd  lesions  in  which  contractures  have  pulled  the  trachea  toward  the  af- 
fected side. 

Tactile  fremitus  is  early  increased  with  oncoming  consolidation,  though 
it  b  normally  more  marked  at  the  right  than  at  the  left  apex.  If  there  be 
diidcening  of  the  pleura,  however,  it  is  diminished,  and  if  there  be  pleural 
effusion  it  may  be  absent. 

Mensuration. — ^The  difference  between  the  measurement  of  the  chest  in 
in^iration  and  expiration  in  any  person  of  average  health  should  be  not 
k»  than  3  inches,  and  a  difiFerence  below  2^  inches  points  strongly  to  tuber- 
culosis. The  data  thus  gained  are  more  important  than  the  shape  of  the 
ttoraz. 

Percttssion. — Resonance  is  deadened  more  and  more  as  consolidation 
progresses.  If  the  consolidated  areas  are  minute,  however,  the  percussion-note 
nay  be  unchanged,  and  as  the  air-cells  surrounding  the  latter  are  often  emphy- 
aematous  and  relaxed,  it  may  be  somewhat  tympanitic.  The  tympanitic  sound 
ind  d^dness  may  be  intermingled,  giving  rise  to  the  so-called  tympanitic 
deadened  sound.  Slight  dulness  is,  as  a  rule,  noted  first  below  the  clavicle, 
though  in  not  a  few  cases  it  is  first  detected  above  the  clavicle  when  there  is 
Rtraction  of  the  apex.  Impaired  resonance,  however,  may  be  detected  first 
in  the  supraspinous  fossa,  and  less  frequently  in  the  interscapular  space  if 
tbe  subject  is  not  too  stout,  though  slight  dulness  in  the  absence  of  other  signs 
Itts  little  diagnostic  value.  The  corresponding  regions  of  the  two  sides  must 
he  compared  during  a  held  inspiration  and  also  during  a  held  expiration. 
The  degree  of  dulness  can  sometimes  be  better  estimated  by  comparing  the 
spied  note  with  that  obtained  lower  down  on  the  same  side,  allowing  for  the 
wnnal  topographic  differences  of  intensity.  The  latter  method  is  especially 
applicable  to  cases  in  which  both  apices  are  involved.  Light  and  single  per- 
cussion blows  must  be  used.  As  the  limg  tissue  becomes  airless  throughout 
tn  area  of  considerable  size  the  note  is  deadened  until  dulness  is  heard ;  finally, 
^th  extensive  consolidation,  the  note  may  be  wooden  and  the  feeling  of  resist- 
•nce  increased. 

AuKuUatUm, — ^Emphasis  should  be  placed  on  the  importance  of  ausculta- 
tion in  the  diagnosis  of  early  tuberculous  infiltration.  As  pointed  out  by 
Schneider*  and  generally  recognized  by  most  workers  in  tuberculosis,  the 
fat  physical  apex  signs  are  to  be  detected  by  auscultation  only.  The  vesicular 
wreathing  may  be  sharpened,  with  prolongation  of  expiration,  owing  to  narrow- 
jngof  the  smaller  bronchi,  but  more  often  perhaps  it  is  diminished  by  the  swell- 
^  and  secretion.  The  corresponding  regions  on  the  two  sides  must  be  com- 
Pwed— first  during  quiet,  and  then  deep  breathing — and  it  should  be  remem- 
J^  that  prolonged  expiration  is  an  early  and  important  diagnostic  sign,  at 
fat  being  somewhat  sharpened,  and  later  distinctly  bronchial.  The  breath 
*unds  may  at  times  be  irregular,  jerky,  or  wavy,  chiefly  during  the  inspiratory 
phase.  Such  a  type  of  vesicular  murmur  may  be  due  to  forced  inspirations 
*^  has  a  diagnostic  significance  only  when  sharply  localized.  Tuberculous 
wondiitis  may  cause  interrupted  or  jerking  inspiration  at  the  apex  with  or 
^'^ut  crepitant  r&les.  If  heard  elsewhere,  it  has  small  value.  With  lobular 
**^lidation  at  different  points  in  the  region  affected,  the  conditions  favor 
*^  ^^ansmission  of  the  bronchial  sounds,  but  these  are  toned  down  by  the 
gaining  intact  air-cells;  hence  there  is  "transition"  or  broncho  vesicular 
^^ing.  With  complete  consolidation  pure  bronchial  breathing  is  audible, 
y.  *  Deulach.  med.  Wchnackr.f  August,  1915. 
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^  fluid  contents  of  the  Utter  are  thus  brought  into  contact  with  the  chest 
wtU;  this,  although  an  ahnost  certain  sign  of  a  cavit)^  when  present,  is  ex- 
ctedingly  nre.  The  so-called  cracked-pot  sound  is  often  elicited  over  large 
ptfieUl  cavities  with  thin  walls;  but,  since  it  also  occurs  in  many  other  patho- 
Id^  conditions,  its  diagnostic  significance  is  subordinate,  lliere  may  even 
■  be  Donnal  resonance  if  the  cavity  is  covered  by  a  layer  of  unaffected  air-celb 
d  nmsiderable  thidmess. 

AiuevHation  over  small  vomicae  with  lax  walls  reveals  caeenuma  (low- 
pitdwd)  breathing,  while  over  large  cavities  with  tense  walls  (if  parietal  and 
commuiiicating  with  a  tracheobronchial  column  of  air)  it  gives  amphoric 
(hi^-pitched)  respiration.  Moiat  r&les  (bubbling,  gurgling,  according  to 
Ac  constatency  of  the  secretion)  may  be  present,  and  these  correspond  in  the 
miin  to  the  amphoric  breathing,  hence  being  heard  most  frequently  over 
luge,  smooth-walled  and  peripherally  located  cavities.  The  gurgling  and 
ilushing  sounds  caused  by  the  air  bubbling  through  the  secretion  in  a  cavity 
ire  intensified  by  coughing. 

The  loutidt  qf  Jailing  dropt  (metallic  tinkling)  may  be  heard  over  large 
TDinictt  with  tense,  smooth  walls  containing  thin  secretion.  Pectoriloquy  and 
■Bpteric  vikupers  are  the  vocal  sounds  heard  over  huge  cavities.  Whispering 
pectoriloquy  was  present  in  55  out  of  58  cases  at  the  Phipps  Institute,  but 
othtf  psthologic  conditions  may  cause  this  sign,  "notably  consolidation  about 
■  bronchus"  (Landis). 


f^  22.^1.  BmAl]  e*vity  nevr  ppipliffry,  wLtb  thick  rtlaxed  whUb,  cOQiAininji  Hcretioa  and  oonk* 
™«>iaf  oith  ■  broDchiu  <ndt  ■ubjoinsd  uble).  X.  L«rte  puiaMl  UTity,  with  thin.  tcue.  smcxilb  mil*, 
— wamua,  «i^,  .  broo^u*  (ndt  t^ilc). 

Phtsical  Siokb  Phtbical  Sions 

{')  Pemiarion  deadness  on  a  strong  blow,  (a)  Ampfaoric  percussioD-Teeonanoe, 

nwre  impairment  of  resonance  on  cracked-pot  eound,  and  WiDtrich'a 

■  light    blow;     Wintrich's    inter-  change  <»  sound. 

rupted  change  of  sound,  det«ctable 

only  when  patient  is  upright. 

W  On  auscultation  low-pitched  caveriH  (b)  On    auscultation,    high-pitched    am- 

«u    (hollow)    breathing;    gurgling  phoric    (musical)    respiration    and 

rtlea.  ...  metallic  rftlea. 

1*1  rectoriloquy     indistinct,     owing    to  (c)  Amphoric  (musical)  voice  and  am- 

■mBll  sue  of  cavity  and  the  eon-  phoric  whisper. 

Ivned  fluid. 

.  G1N8RAL  Symptoms.— (a)  F«T«r.— While  the  disease  is  progressing  fever 
■  1  constant,  significant,  and,  it  may  be,  the  earliest  symptom.  If  a  two- 
'■our  record  be  kept  for  a  few  days,  from  time  to  time  an  accurate  conception 
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of  the  course  and  t>'pe  of  the  fever  can  be  formed.  In  the  first  and  middle 
stages  the  highest  temperature  occurs  about  4  or  5  p.  u.,  the  lowest  about 
4  or  5  A.  M.  The  fever  may  be  continuous,  remitting,  or  intermitting,  and  in 
a  general  way  these  types,  in  the  order  named,  correspond  to  the  stages  of 
tuberculization,  softening,  and  cavity  formation.  Modified  types,  due  to  the 
fact  that  the  lesions  may  simultaneously  represent  different  stages,  are  also 
observed.  ApjTexial  periods  are  met  with  in  the  early  as  well  as  the  late  stages 
of  chronic  phthisis,  and  indicate  cessation  of  the  processes  of  tuberculization 
and  caseation. 

A  contimied  fever  is  most  apt  to  be  met  with  during  the  initial  period, 
the  evening  temjjerature  sometimes  registering  but  a  degree  hi^er  than  the 
morning.  A  similar  curve  may  be  presented  at  any  later  time  u  acute  pneu- 
monia supervene,  though  it  is  to  be  recollected  that  the  remissions  in  such  cases 
are  usually  greater  than  in  primary  lobar  pneumonia. 

A  remiUerU  fever  is  more  common  than  the  preceding  type.  It  may  be  pres- 
ent  from  the  start,  but  is  oftener  seen  in  the  middle  and  less  frequently  in  the 
advanced  stages.     It  points  to  softening  (Fig.  23). 

An  irUermitleni  fever  is  also  frequent,  and  is  invariably  associated  with  cavity 
formation.  The  temperature  may  be  intermittent  from  the  start,  suggesting 
malaria  to  the  unguarded;  but  it  is  due  to  sepsis,  the  temperature  rising  during 
the  day,  beginning  usually  shortly  before  noon,  and  reaching  its  maximum  at 
from  5  to  8  p.  M.  It  now  falls  slowly  until  about  4  or  5  A.  M.,  and  then  rapidly 
reaches  the  minimum — a  subnormal  point — usually  at  from  6  to  10  a.  il. 
For  a  considerable  portion  of  every  twenty-four  hours  the  temperature  may  be 
below  the  normal  (Fig.  24),  sometimes  dropping  as  low  as  95"  F.  (35*  C). 
A  marked  peculiarity  of  this  disease  b  the  striking  contrast  between  the  ap- 
parent comfort  of  the  patient  and  the  temperature  record. 


«  of  jpbthuu.    Qiii«m 


i.ss.' 


(&)  Niffat-sweats  occur  in  a  large  majority  of  cases.  They  may  appear 
during  any  part  of  the  course  of  phthisis,  though  most  apt  to  occur  and  be  most 
marked  during  tlie  process  of  cavity  formation;  they  show  themselves  in  the 
early  morning  hours  simultaneously  with  the  rapid  decline  in  the  tempoatun, 
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uid  may  appear  during  sleep  at  any  period  of  the  day.  They  may  be  light 
ind  limited  to  the  neck  and  upper  portion  of  the  thorax;  on  the  other  hand, 
tbey  are  often  excessive,  saturating  the  bed-clothes  and  inducing  great  ex- 
himtion.  The  drenching  sweats  are  dependent  partly  upon  the  fever  and 
pirtly  upon  the  existing  weakness,  though  slight  exertion  may  also  engender 
free  perspiration. 

(e)  Bnudation  occupies  a  prominent  place  in  the  symptomatology,  the 
DtiKular  and  fatty  tissues  being  involved  to  an  equ^  degree  (Stnimpell); 
the  extremities  and  soft  parts  of  the  thorax  are  roost  affected.  An  exalted 
pule  of  emaciation,  however,  may  be  a  precursory  state.  In  nearly  all  cases 
■n  extreme  degree  of  emaciation  is  reached  before  the  end.  The  causes  of 
ODiciBtion  are  cheifly  the  persistent  fever,  the  loss  of  appetite,  and  the  feeble 
<Jigutive  and  assimilative  powers.  It  is  an  almost  invariable  rule  that  during 
the  jfebrile  periods,  associated  as  they  are  with  improved  appetite  and  diges- 
Don,  the  patient  gains  in  flesh  and  strength.  Unilateral  atrophy  of  the  muscles 
of  the  chest  may  be  observed. 

(i)  The  pnlae  is  increased  in  frequency,  is  of  good  volume,  and  regular  in 
riiythm.  When  suppurative  fever  sets  in  it  becomes  frequent  and  comprea- 
able,  and  the  capillary  pulse  is  often  observed ;  rarely  venous  pulsation  is  seen 
ID  the  hands.  The  blood-preasure  is  always  reduced  in  uncoroplicated  cases, 
w  th&t  a  systolic  pressure  under  100  mm.  in  a  suspected  case  of  tuberculosis  is 
1  strong  confirmatory  finding.  According  to  Norris  the  toxic  hypotension 
li  tubennilosis  may  he  due  to:  (1)  weakness  of  the  heart  muscle,  either  as  a 
result  of  the  toxins  or  of  malnutrition;  (2)  vasodilatation  the  result  of  tuber- 
tuioiu  toxins;  (3)  nervous  influences  the  result  of  the  toxemia,  with  consequent 
tachycardia  and  vascular  dilatation. 


(')  iaemia  is  one  of  the  symptoms  evidencing  impaired  nutrition.  It 
i!oft«i  associated  with  an  afternoon  rise  of  temperature,  impaired  digestion, 
^  loss  of  flesh  and  strength  (chloro-anemia).  The  objective  changes  point- 
ing to  anemia  are  pronounced  (pallor  of  visible  nucous  mombrunrs,  and  skin). 
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The  blood  presents  nothing  characteristic.  In  the  early  stage  it  may  be 
chlorotic  in  type,  the  hemoglobin  being  decidedly  deficient;  but  when  there  are 
cavity  formation  and  hectic  fever,  considerable  leukocytosis,  as  many  as  50,000 
leukocytes  per  cubic  millimeter,  may  be  observed.  The  differential  count 
shows  a  great  excess  of  the  polymorphonuclear  cells.  The  condition  is  due  to 
secondary  infection  by  the  pus-forming  organisms.  Early  lymphocytosis, 
however,  may  be  of  considerable  diagnostic  value.  It  is  certainly  of  good 
prognostic  portent,  as  the  work  of  Murphy,  at  the  Rockefeller  Hospital,  has 
shown.  Barlaro  holds  that  tuberculous  toxins  may  induce  an  increase  in  the 
number  of  red  corpuscles  with  or  without  enlargement  of  the  spleen.  Poly- 
cythemia may  alternate  with  anemia,  but  the  former  gives  a  better  prognosis. 
Tubercle  bacilli  cannot,  as  a  rule,  be  found  in  the  circulating  blood  (Ravend 
and  Smith). 

General  debility  is  complained  of  in  all  cases,  and  is  progressive. 

Symptoms  and  Compucationb  Presented  bt  Other  Organs. — (a)  The 
Heart. — With  retraction  of  the  upper  lobe  of  the  left  lung  the  area  of  the  heart's 
impulse  is  obviously  increased,  particularly  upward,  so  that  pulsation  may  be 
visible  in  the  fourth,  third,  and  even  second  interspaces,  near  the  sternum, 
while  the  normal  apex-beat  may  be  wanting.  The  physical  signs  noted  may 
be  rarely  those  of  displacement  of  the  heart  to  the  right,  while  the  necropsy 
may  show  the  heart  to  be  in  its  normal  position.  Functional  murmurs  both  at 
the  apex  and  at  the  pulmonary  orifices  are  often  audible.  In  about  7  per  cent 
of  the  cases  with  murmurs,  mitral  regurgitation,  dependent  on  weakness  of 
the  heart  muscles,  was  diagnosticated.  Disease  of  the  tricuspid  segments  is 
not  infrequent  in  phthisis,  and  pulmonary  stenosis  predbposes  to  the  latter 
disease.  Conversely,  there  b  perfect  agreement  among  writers  that  left-sided 
valvular  heart  disease  has  a  retarding  influence  upon  the  progress  of  chronic 
phthisis.  In  cases  in  which  the  valve  lesions  and  the  compensatory  hypertrophy 
are  proportional,  a  prognosb  for  an  unusual  length  of  days  can  be  ventured, 
but  ''when  thb  harmonious  balance  b  disturbed  an  early  fatal  termination  may 
be  expected,  principally  from  the  cardiac  complaints'*  (Montgomery*).  In 
combined  cases  dyspnea  b  more  pronounced  and  heinoptysb  a  more  common 
initial  symptom  than  in  non-cardiac  forms. 

(6)  Gastro-intestinal  Tract. — ^The  tongue  may  be  furred;  more  often  it 
and  the  mouth  and  throat  are  red,  showing  increased  irritability.  The  pharynx 
may  be  the  seat  of  tuberculous  lesions,  which  may  interfere  with  deglutition. 
Aphthous  ulcers  and  thrush  may  also  arise.  The  appetite  b  impaired  or  lost; 
thirst  b  annoying  and  the  symptoms  of  chronic  gastritb  often  obtain.  ^  A 
catarrhal  ulceration  and  dilatation  may  be  associated  conditions.^  Vomiting 
may  be  troublesome  during  the  later  stages.  A  study  of  the  gastric  secretion 
gives  variable  results,  there  being  an  early  hyperacidity,  while  later  the  secre- 
tion is  subacid.  Mohler  and  Funk*  claim  that  there  b  no  early  "irritative 
stage"  giving  hyperacidity,  but  that  pulmonary  tuberculosb  causes  a  definite 
dcfwnward  progression  in  both  the  motility  and  the  secretory  function  of  the 
stomach  from  the  very  beginning  of  the  disease.  Croner  found  normal  motility 
present  in  the  early  stages,  'fiie  cau^ses  of  gastric  symptoms  are  not  dear. 
The  mucosa  is  the  seat  of  venous  engorgement,  and  thus  occasions  the  catarriial 
changes  that  are  present  in  many  instances.  Anatomic  changes  may  be 
absent. 

The  intestinal  symptoms  are  important.  During  the  early  stage  constipation 
b  a  frequent  condition.  Diarrhea  b  prone  to  appear  at  an  advanced  period, 
and  may  pursue  an  intermittent  course.    Occasionally  it  alternates  with  periods 

*  Amer,  Jour.  Med.  Sd.,  June,  1910. 

*  Ibid,,  September,  1916.  clii,  355. 
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I  *Tiectic  fever/*  and  late  in  the  affection  a  watery  discharge  may  develop 
^oBifiiafue  diarrhea).  The  intestinal  lesions  are  of  three  sorts:  (a)  catarrhal, 
(Q  ^ieerative,  and  (c)  amyloid.  These  often  arise  in  the  order  enumerated,  but 
nay  be  combined  in  various  ways.  Hemorrhoids  and  anal  fistulse  are  among 
4k  complications. 

(e)  Gemto-niinaiy  Organs. — ^Thefe  b  frequently  an  albuminuria  that 
Biydther  be  febrile  or  due  to  chronic  nephritis  (prodiictive  and  rum-productive), 
CIroittc  nephritis  is  usually  a  late  development;  it  gives  rise  to  albuminuria, 
tabeK»sts  in  the  urine,  and  dropsy.  The  total  nitrogen  excretion  is  lower 
dun  the  normal.  Amyloid  changes  may  set  in  toward  the  close,  with  their 
dnncteristic  symptoms.  Tuberculous  pyelitis  and  cystitis,  with  the  ap- 
peannce  of  pus  and  blood  in  the  urine,  may  develop.  Hematuria  may  also 
result  from  temporary  congestion.  The  testes  should  be  routinely  inspected 
(Osier). 

(i)  Cvtaneons  System. — Cyanosis  occurs,  but,  being  of  a  moderate  degree, 
it  is  often  veiled  by  a  decided  pallor.  The  cheeks  often  wear  a  "hectic  flush," 
iiid  the  skin,  late  in  the  affection,  is  apt  to  be  dry,  harsh,  and  scaly.  Among 
Ae  cutaneous  appearances  are  pigmentary  stains  over  the  chest  (chloasmata 
{ibthisicora)  and  brown  stains  (pityriasis  versicolor).  Rarely,  simple  purpura 
and  purpura  hemorrhagica  develop  as  late  complications.  The  hair  over  the 
diest  often  becomes  gray;  that  of  the  head  and  beard,  long  and  harsh.  The 
fanner  ends  are  often  bulbous  (clubbed),  with  incurved  nails,  though  this  is  not 
peculiar  to  chronic  phthisis,  and  cradking  of  the  finger-nails  is  also  often  ob- 
Sffved. 

(e)  Nenroos  System. — ^The  mental  attitude  is  characteristically  hopeful 
and  buoyant,  even  in  the  advanced  stages.  Hence  the  patients  are  readily 
encouraged  by  the  unscrupulous  to  believe  that  their  condition  is  improving; 
tkey  may  be  in  an  utterly  helpless  state,  and  yet  confidently  expect  to  recover. 
IRie  cerdfral  symptoms  are  rarely  marked,  and  the  mind  is  exceptionally  clear, 
^berculous  meningitis  and  meningo-encephalitis  may  develop  near  the  close, 
focal  lesions,  due  to  the  presence  of  tubercles,  may  produce  forms  of  paralysis 
(ndiasia,  hemiplegia)  according  to  their  location.  Rarely  peripheral  neuritis 
(^-  9'i  extensor  paralysis  of  the  leg)  and  insanity  are  observed.  There  may  be 
early  unilateral  dilatation  of  the  pupil,  with  sluggish  reaction  to  light,  due  to 
enlargement  of  the  bronchial  lymph-nodes  on  the  corresponding  side. 

(/)  Chest  Muscles  and  Mammary  Glands. — ^The  former  are  abnormally 
nntable,  and  sometimes  even  painful  on  percussion,  and  the  mammary  gland 
Bin  rare  instances  hypertrophied,  males  suffering  most;  but,  as  pointed  out 
^  Allot,  the  affection  b  a  chronic  non-tuberculous  mammitis. 

Diagnosis. — ^The  early  recognition  of  chronic  pulmonary  tuberculosis 

^^  tests  severely  the  diagnostic  acumen  of  the  physician.    The  general  and 

"^symptoms,  including  the  physical  signs,  may  afford  merely  a  strong 

"pspidon  of  the  existence  of  phthisis,  and  in  such  instances  repeated  examina- 

«>ns  (rf  the  sputum  for  the  bacilli  are  imperative,  and  only  when  they  are 

found  is  the  diagnosis  set  at  rest.    Repeated  staining  of  the  sputum  may  be 

'"^^^ssary  for  the  detection  of  tubercle  bacilli.     It  is  also  desirable  to  determine 

TOther  they  are  constantly  present  by  re-examinations  at  intervals.    There 

^  cases  in  which  the  physical  signs  are  obvious,  yet  the  bacilli  are  either  not 

^^l^ble  or  only  so  after  several  examinations.     An  absence  of  the  bacilli, 

™'^ever,  does  not  justify  a  denial  of  the  existence  of  phthisis,  and  is  of  little 

'•^tive  value.    Philip  and  Porter  conclude  that  tubercle  bacilli  are  almost 

ooustandy  present  in  the  stools,  whether  the  patient  be  expectorating  bacilli 

or  not    The  symptoms  of  greatest  diagnostic  value  are  cough,  expectoration, 

fever,  progressive  emaciation,  and  the  constant  presence  of  certain  physical 
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signs  in  the  subapical  region  on  one  side  (flattening  of  the  chest,  defective 
expansion,  slight  deadening  of  the  percussion-note,  enfeeblement  of  the  vesicular 
murmur,  prolonged  expiration,  with  or  without  adventitious  sounds).  Roent- 
genograms that  show  the  presence  of  tuberculous  deposits  and  pleuritic  exudates 
may,  at  times,  give  the  earliest  positive  information  in  regard  to  these  con- 
ditions. Again,  more  reliable  knowledge  can  be  gained  in  the  initial  stage,  if 
the  lesions  be  deep  seated,  by  the  fluoroscope  than  by  practising  the  physical 
signs.  Thus  enlarged  bronchial  glands  and  peribronchial  infiltration  are 
detectable,  as  well  as  variations  in  the  position  and  movements  of  the  dia- 
phragm. 

On  the  other  hand,  Roentgen  findings  fail  to  distinguish  between  an  active 
and  a  healed  tuberculous  lesion.  Neither  can  the  roentgenologist  exclude  the 
lung  shadows  due  to  pathologic  states  other  than  tuberculosis.  Manges 
points  out  that  stereoroentgenograms  of  excellent  quality  are  essential  to 
negative  diagnosis  in  any  portion  of  the  lungs. 

The  tvberctdin  test  is  warmly  commended  by  Trudeau,  Otis,  Klebs,  and 
others.  It  is  fairly  accurate,  and  out  of  a  total  of  1470  injections  in  dubious 
cases,  71.9  per  cent,  reacted  positively.  The  employment  of  tuberculin  is 
indicated  only  when  the  usual  methods  of  diagnosis  fail,  as  it  has  at  times 
either  caused  a  lighting  up  of  what  was  apparently  previously  a  latent  infection 
or  given  rise  to  a  marked  increase  of  symptoms  in  an  active  case.  Koch's 
old  tuberculin  is  the  best  variety  for  diagnostic  purposes.  A  preliminary 
injection  of  0.0005  c.c.  should  be  administered.  If  no  reaction  takes  place, 
successive  injections  of,  0.001,  0.005,  and  0.01  c.c.  may  be  given  three  or  four 
days  apart.  It  is  advisable  to  repeat  each  dose.  Special  hypodermics  gradu- 
ated in  0.001  C.C.  are  used  to  give  the  injection,  which  is  made  subcutaneously. 
The  patient  should  be  kept  quiet  following  the  injection  and  the  temperature 
should  be  taken  every  two  hours  while  awake,  with  the  thermometer  in  the 
mouth  for  at  least  four  minutes.  A  typical  reaction  occurs  in  twelve  to  twenty- 
four  hours  after  injection.  It  is  manifested  by  a  general  feeling  of  malaise, 
rise  in  temperature  to  about  101**  F.  (38.3*"  C),  or  a  little  less  than  110^  F. 
(37.7°  C),  or  even  much  higher,  changes  in  physical  signs  in  chest  at  times, 
and  changes  in  other  tuberculous  areas.  A  rise  in  temperature  of  at  least  1.8 
degrees  is  considered  essential  to  a  reaction.  Temperatures  of  100**  F.  (37.7** 
C.)  or  more  during  the  day  are  a  distinct  contraindication  to  the  injection.  The 
positive  reaction  is  of  value  only  when  the  questionable  symptoms  and  physi- 
cal signs  of  tuberculosis  are  exaggerated  by  the  injection.  Positive  reactions 
are  said  to  occur  in  syphilis,  chlorosis,  actinomycosis,  and  hysteria.  Except 
in  leprosy  this  statement  has  not  beeen  verified  by  autopsy,  which  showed  in 
such  cases  an  absence  of  tuberculosis. 

Calmette's  ophthalmic  reaction,  which  consists  in  dropping  1  to  2  minims 
of  a  0.5  to  1  per  cent,  solution  of  tuberculin  into  the  eye,  produces  hyperemia 
of  the  conjunctiva  (at  times  actual  conjunctivitis)  in  from  three  or  four  to 
twenty-four  hours  without  constitutional  disturbance.  The  method  is  not 
to  be  recommended,  however,  on  account  of  the  serious  ocular  complications 
that  occasionally  may  arise.  The  symptoms  subside  in  from  twenty-four  to 
forty-eight  hours.  Von  Pirquet  applies  the  tuberculin  (25  per  cent,  solution 
of  old  tuberculin)  with  gentle  friction  to  the  slightly  scarified  skin.  If  the 
patient  be  tuberculous,  a  reaction  manifested  by  a  papule  surrounded  by  a 
distinct  erythema  at  least  4  mm.  in  diameter  occurs  in  from  six  to  forty  hours; 
this  is  especially  valuable  in  the  diagnosis  of  tuberculosis  among  children. 
In  inactive  tuberculosis  the  response  to  a  repetition  of  skin  test  is  more  pro- 
nounced than  at  the  first  test,  while  the  reverse  is  true  with  active  tuberculosis 
(Lindberg).     In  adults,  however,  other  signs  of  tuberculosis  must  be  present 
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to  render  it  of  any  diagnostic  worth,  since  latent  or  healed  foci  may  produce 
the  reaction,  though  the  erythematous  papule  usually  appears  after  thirty-six 
hours,  while  in  active  tuberculosis  it  appears  within  a  few  hours  after  the 
application  of  the  tuberculin.  However,  as  Krumbhaar  and  Musser^  have 
pointed  out,  the  test  has  great  negative  value  and,  contrary  to  prevailing 
opinion,  much  positive  value.  Bass^  made  1165  tests  on  206  children  and 
found  tliat  if  but  a  single  von  Pirquet  test  had  been  employed,  a  positive 
reaction  would  have  shown  by  only  3.3  per  cent. ;  if  two  tests  had  been  used, 
the  percentage  would  have  been  doubled  (6.8),  while  by  the  subsequent  use  of 
the  intradermic  tests  the  true  percentage  of  cases  was  found  to  be  25.2.  The 
Moro  reaction  is  somewhat  less  delicate,  and  for  that  reason  is  preferred  by 
some.  Old  tuberculin  incorporated  in  a  lanolin  base  is  rubbed  vigorously  into 
the  skin  in  a  small  space  for  two  minutes.  A  positive  reaction  is  shown  by  the 
appearance  of  a  small  papular  rash  within  seventy-two  hours.  The  opsonin 
test  is  useful  in  the  diagnosis  of  early  tuberculosb,  the  index  to  the  tubercle 
bacillus  being  very  low  or  very  high,  the  former  suggesting  predisposition,  the 
latter  showing  infection  against  which  the  resisting  powers  are  raised  in  defense 
(J.  C.  DaCosta). 

The  complement-fixing  reaction  can  be  used  with  advantage  in  diagnosis.' 
Craig*  claims  that  the  results  obtained  with  the  complement-fixation  test  as 
described  by  him  are  practically  as  good  as  those  obtained  with  the  Wasser- 
nuuin  test  for  syphilis.  Unlike  the  tuberculin  test,  this  is,  as  a  rule,  negative 
in  arrested  cases,  while  almost  uniformly  positive  in  active  tuberculosis. 
Moon*  is  also  very  positive  in  his  statement  that  the  reaction  is  well  past  the 
experimental  stage,  and  should  be  regarded  in  the  same  manner  as  the  Wasser- 
mann  test  in  syphilis.  In  spite  of  the  enthusiasm  of  these  and  other  serolo- 
gists  and  phthisiographers  there  are  expressed  too  many  inexplicable  converse 
opinions,  well  backed  up  by  efficient,  well-controlled  laboratory  experimental 
and  clinical  work,  to  accept  without  further  study  the  specificity  of  the  test. 
It  would  seem  that  the  wisest  position  to  take  would  be  a  middle  one,  and  that 
the  safest  course  would  be  to  consider  a  positive  reaction  merely  as  a  finding 
of  value  when  taken  into  consideration  with  other  symptoms,  objective  and 
subjective.  Since  writing  this  paragraph  an  article  sustaining  these  views  by 
Pritchard  and  Roderick*  has  appeared  upon  the  value  of  this  test.  These 
authors'  views  seem  so  thoroughly  rational  and  conversative  that  they  will  be 
quoted  in  part:  "The  test  is  of  value  and  should  be  included  in  the  routine 
examination,  but  should  not  be  relied  upon  without  additional  and  confirma- 
torj' evidence.  .  .  .  Any  test  which  adds  to  our  information,  although 
not  conclusive  in  itself,  should  be  used  as  a  link  in  the  chain  of  evidence.'* 
Brown  and  PetrofT  believe  that  the  test  is  of  particular  value  as  a  negative  one. 

In  the  very  early  stage  the  local  condition  may  be  obscured  by  the  symp- 
toms of  impaired  digestion,  loss  of  flesh  and  strength,  fever,  and  pronounced 
anemia  (chloro-anemia,  vide  p.  261;  also  Modes  of  Onset),  A  slight  inexplic- 
able rise  of  the  evening  temperature  (99.6°  F.— 37.5°  C.  or  over)  is,  if  asso- 
ciated with  any  disturbance  of  health,  an  almost  infallible  diagnostic  symptom. 
In  the  more  advanced  stages  of  phthisis  the  diagnosis  is  rarely  difficult. 
,  Pjagnosis  of  Stage  of  Disease. — Three  stages  of  tuberculosis  are  recognized — 
incipient,  moderately  advanced,  and  far  advanced.     The  following  scheme  of 

*  Amer,  Jour,  Med.  Sci.^  1914,  cxlvii,  540. 
^Amer.  Jour.  Dis.  Child.,  May,  1918,  p.  313. 

*  Jour.  Amer.  Med.  Assoc^  October  9.  1915,  p.  1286. 

*  Amer.  Jour.  Med.  Sci.,  December,  1915,  p.  781. 
^Jour.  Amer.  Med.  Assoc.y  1918,  Ixxi,  1129. 

*  Ibid.,  1919,  Ixxiii,  1879. 

»  Amer.  Rev.  Tuberc.,  1918,  ii,  525. 
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classification  is  recommended  l^  the  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis: 

'  Slight  initial  lesion  in  the  form  of  infiltration  limited  to  the  apex 
or  a  smsdl  part  of  the  lobe. 

No  tuberculous  complication. 

Slight  or  no  constitutional  ssrmptoms  (particularly  disturbances 
or  rapid  loss  of  weight). 

Slight  or  no  elevation  of  temperature  or  acceleration  of 
pulse  at  any  time  during  the  twenty-four  hours,  espe- 
cially after  rest. 

Expectoration  usually  small  in  amount  or  absent. 
,  Tubercle  bacilli  may  be  present  or  absent. 


Incipient  (favorable) 


Moderately  advanced  < 


'No  marked  impairment  of  function  either  local  or  ccmstittt- 

tional. 
Localised  consolidation  moderate  in  extent  with  little  or  no 

evidence  of  destruction  of  tissue. 
Or  disseminated  fibroid  deposits. 
^  No  "serious  complications. 


Far  advanced 


'  Marked  impairment  of  function,  local  and  oonstitutioDaL 

Localized  consolidation  intense. 

Or  disseminated  areas  of  softem'ng. 
^Or  serious  complications. 


Differential  Diagnosis. — Bronchial  catarrh  is  with  great  diflSculty  dis- 
criminated from  beginning  phthisis.  If  the  temperature  is  elevated  from 
2  to  5  p.  M.,  and  not  at  all  or  only  slightly  above  the  normal  night  temperature 
in  the  evening,  the  probabilities  are  greatly  in  favor  of  tuberculosis  (Barlow). 
In  bronchial  catarrh  there  is  no  dulness,  and  moist  r&les,  that  vary  in  intensity 
from  one  day  to  another,  are  heard  equally  on  both  sides.  From  time  to  time 
r&les  may  also  be  heard  at  the  bases  in  bronchitis.  In  phthisis  one  apex  is 
more  involved  than  the  other,  the  moist  sounds  not  being  heard  equally  low, 
and  after  repeated  coughs  with  subsequent  deep  inspiration  the  r&les  are  more 
apt  to  remain  than  in  ordinary  bronchitis.  In  phthisb,  also,  there  b  a  gradual 
loss  of  flesh  and  strength,  and  repeated  microscopic  examination  of  the  sputum 
will  demonstrate  the  presence  6t  the  bacillus.  A  negative  reaction,  obtained 
repeatedly  from  the  Falk  and  Tedesko  test,  is  evidence  that  the  disease  proc- 
ess is  limited  to  the  bronchi,  while  a  positive  reaction  indicates  pulmonary 
involvement  (tuberculosis).  According  to  Armstrong  and  Goodman,^  how- 
ever, this  test  is  unreliable.  If  hemoptysis  be  the  first  symptom  observed,  then 
all  other  causes  for  the  spitting  of  blood  should  be  patiently  excluded,  unless 
the  associated  evidences  of  commencing  phthisis  are  conclusive.  Phthisis  in 
the  stage  of  cavity  may  be  confounded  with  bronchiectasis  {vide  Diseases  of  the 
limgs). 

Blycosis  and  Spirochetosis. — ^Unquestionably  many  cases  of  mycoas 
have  been  labeled  pulmonar>'  tuberculosis  without  proper  study  of  the  sputum. 
The  same  remark  may  be  applied  to  the  more  recently  described  spiitx^hetal 
infections  of  the  bronchi  and  lungs.  Both  conditions  may  dosely  simulate 
tuberculosis  and  may  at  times  only  be  differentiated  by  careful  cultural  and 
morphologic  study  of  the  sputum. 

» Jawr.  Amer,  Med,  Assoc.,  May  27,  1911,  p.  1553. 
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Fibroid  Phthisis 

Definition. — ^Fibroid  phthisis  implies  induration  followed  by  contraction 
of  the  affected  lung  tissue,  due  to  an  increase  in  the  connective-tissue  elements. 
There  are  cases  in  which  it  cannot  be  distingubhed  pathologically  from  chronic 
puhnonary  phthisis,  but  they  differ  clinically.  The  majority  of  instances  aae 
immarily  tuberculous,  though  manifesting  a  strong  tendency  to  the  formation 
of  fibrous  tissue — a  conservative  process;  in  other  instances  the  fibroid  change 
may  be  primary,  followed  by  tuberculous  infection  {vide  Pneumonokoniosb). 
The  usual  form  arises  variously  as  a  sequel  of  other  morbid  processes, 
8udi  as — 

(1)  Pneumonias,  lobar  (rarely)  and  catarrhal  (commonly). 

(2)  Pulmonary  lesions — ^tubercle  in  the  stage  of  consolidation  or  cavity. 

(3)  Chronic  tuberculous  pleurisy. 

(4)  Bronchial  catarrh  from  inhalation  of  irritants  (steel-,  coal-,  or  mineral- 
dust). 

Pathology.— The  process  in  the  beginning  is  very  often  localized  in 
one  apex,  and  less  frequently  in  the  middle  portion  of  the  lung  or  in  the  bases. 
It  may  remain  circumscribed,  but  more  often  it  extends  downward,  and  gradu- 
aUy  invades  the  entire  lung.  It  b  unilateral.  Secondary  to  the  induration 
aod  contraction  there  is  dilatation  of  the  bronchi. 

The  lung  tissue  is  hard  and  dense,  the  alveoli  being  obliterated.  It  resists 
cutting  and  creaks,  and  the  section  presents  a  smooth,  dry,  gray,  often  marbled 
tsptd,  though  the  fibrous  tissue  may  undergo  caseation. 

The  pleura  is  thickened,  as  a  rule,  often  to  a  marked  degree,  and  its  layers 
are  adherent;  the  unaffected  portions  of  the  lungs  frequently  become  emphy- 
sematous.   The  right  ventricle  is,  as  a  rule,  hypertrophied. 

Symptoms. — ^These  may  be  briefiy  stated,  since  they  do  not  differ  from 
those  of  cirrhosis  of  the  lung  {vide  Diseases  of  the  Lungs).  The  onset  is  insidi- 
ous: a  persistent  coughs  occiuring  in  severe  paroxysms  in  the  mornings,  and 
a  purulent  expectoration  are  for  long  the  leading  features.  If  bronchiectasis 
is  present,  the  sputum  may  be  fetid.  Dyspnea  is  marked,  particularly  on  ex- 
ertion. Fever  is  slight  or  absent,  hence  emaciation  progresses  slowly  or  may 
even  be  absent.  The  physical  signs  are  identical  with  those  of  fibroid  induration 
of  the  lung  {vide  infra). 

The  course  of  this,  disease  is  long,  ranging  from  ten  to  twenty  or  even 
thirty  years,  and  both  lungs  may  become  involved.  Again,  as  in  chronic  pul- 
i&onaiy  tuberculosis,  prolonged  suppuration  may  lead  to  amyloid  changes  in 
the  liver,  spleen,  kidneys,  and  intestines.  Dropsy,  due  to  secondary  dilatation 
of  the  right  ventricle,  often  closes  the  scene. 

mierential  Diagnosis. — Chronic  bronchitis  may  be  mistaken  for  fibroid 
phthisis.  In  the  latter  disease,  however,  there  are  unilateral  retraction  and 
the  signs  of  consolidation  or  of  an  apical  cavity,  and  the  sputum  test  may  settle 
the  doubt. 

Complications  of  Pulmonary  Tuberculosis. — Lobar  pneumonia 
*nd,  less  commonly,  lobtdar  pneumonia  may  develop  and  cause  a  fatal  termi- 
Mtion.  In  a  study  of  100  cases  H.  M.  King  found  the  principal  complications 
<rf  a  non-tuberculous  character  were  lobar  pneiunonia  and  nephritis. 

Erysipelas  may  arise  in  the  course  of  chronic  pulmonary  tuberculosis, 
though  the  proportion  of  cases  is  not  formidable.  Out  of  1165  cases  of  ery- 
Mpelas,  15  coexisted  with  pulmonary  phthbis.  Some  contend  that  its  occur- 
fcnoe  in  this  disease  may  be  beneficial,  but  my  own  observations  show  that 
the  gravity  of  both  conditions  is  increased.  Typhoid  fever  may  rarely  be  met 
with  in  sufferers  from  chronic  phthisis. 

Syphilis  frequently  exists  in  the  tuberculous  as  in  other  individuals.     As 
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(b)  The  secondary  variety  occurs  in  more  than  one-half  of  the  cases  of 
pulmonary  tuberculosis,  the  chief  seats  of  the  lesions  being  the  lower  part  of 
the  ileum,  the  cecum,  and  the  upper  part  of  the  colon.  The  rectum  is  also 
the  seat  of  secondary  tuberculosis  in  a  small  proportion  of  the  cases  of  chronic 
phthisis,  and  it  may  be  rarely  a  primary  seat  of  ^e  affection. 

The  morbid  process  begins  in  the  solitary  glands  in  Peyer's  patches,  where 
at  first  grayish,  firm  tubercles  grow  and  form  little  prominences.  These 
caseate,  becoming  yellow  in  appearance,  and  then  soften  and  disintegrate, 
producing  ulcers.  Osier  thus  describes  the  characteristics  of  the  tuberculous 
ulcer:  "(a)  It  is  irregular,  rarely  ovoid  or  in  the  long  axis,  more  frequently 
girdling  the  bowel;  (6)  the  edges  and  base  are  infiltrated,  often  caseous;  (c) 
the  submucosa  and  muscularis  are  usually  involved;  and  (d)  on  the  serosa  may 
be  seen  colonies  of  young  tubercles  or  a  well-marked  tuberculous  lymphangitis." 
In  all  acute  cases  the  surface  lesions  show  little  tendency  to  repair  (Senn). 

In  chronic  cases  attempts  at  healing  are  the  rule;  and  the  cicatrices  are 
extensive  and  often  pigmented,  and  as  they  undergo  contraction  may  produce 
incomplete  or  even  complete  stricture  of  the  bowel.  At  a  point  corresponding 
to  the  seat  of  the  ulcers  local  peritonitis  invariably  develops.  The  serosa  b 
thickened  and  adherent,  and  the  ulcer  may  penetrate  through  this  coat  without 
causing  perforative  peritonitis,  while  rarely  a  fistulous  connection  is  established 
between  the  different  parts  of  the  intestine. 

Symptoms. — In  children  the  symptoms  are  those  of  a  protracted  catarrh 
of  the  intestines,  or  they  may  be  absent.  Among  prominent  features  are 
diarrhea,  colicky  pains,  and  the  presence  in  the  stools  of  pus,  blood,  and  particles 
of  mucus  resembling  sago  grains.  In  many  cases  there  is  constipation,  which 
may  be  due  either  to  peritonitis  or  cicatricial  stenosis.  The  general  symptoms 
are  irregular  fever,  wasting,  and  a  lack  of  development;  they  are  especially 
valuable  for  diagnosis. 

In  adults  intestinal  tuberculosis  generally  gives  rise  to  symptoms  similar 
to  the  above,  and  when  they  arise  in  the  coiu'se  of  pulmonary  phthisis  they 
are  highly  significant.  If  diarrhea  be  present,  it  stubbornly  resists  treatment, 
and  it  must  not  be  forgotten  that  it  may  also  be  due  either  to  catarrhal  colitis 
or  to  amyloid  change,  both  of  which  processes  may  be  associated  with  chronic 
phthisis.  Constipation  is  common  and  often  marked,  and  local  tenderness  and 
colicky  pains  are  complained  of  frequently.  The  pulmonary  signs,  however, 
may  be  in  abeyance. 

If  the  abdominal  and  general  symptoms  are  such  as  to  excite  suspicion  of 
this  disease,  then  a  rigid  physical  examination  of  the  lungs  should  be  made. 
The  chief  seat  of  the  lesions  may  be  for  a  long  time  in  the  cecum  or  in  the  ap- 
pendix, when  the  symptoms — both  local  and  general — ^will  be  those  of  appen- 
dicitis. Gray  states  that  intestinal  perforation,  usually  occurring  in  the 
ileum,  is  not  uncommon  as  a  cause  of  death. 

The  diagnosis  of  primary  intestinal  tuberculosis  is  beset  with  special  dif- 
ficulties. Sawyer  has  in  special  instances  demonstrated  the  presence  of  clusters 
of  tubercle  bacilli  in  the  rectal  mucus,  and  in  this  way  the.  recognition  of 
intestinal  tuberculosis  at  an  early  date,  or  before  diarrhea  sets  in,  is  rendered 
possible.  The  mucus  is  obtained  after  placing  the  patient  in  a  position  as  if 
to  examine  for  piles,  and  directing  him  to  bear  down  as  though  at  stool,  by 
gently  removing  a  small  quantity  from  the  everted  membrane  with  a  sterile 
loop.  It  is  then  spread  upon  a  clean  cover-glass  and  treated  exactly  as  sputum 
in  the  ordinary  examination.  The  same  method  is  applicable  to  cases  of 
secondary  intestinal  tuberculosis,  but  here  the  history  and  associated  tuber- 
culous lesions  usually  serve  to  remove  all  doubt.  By  the  use  of  an  antiformin 
process  the  finding  of  tubercle  bacilli  in  the  stools  has  become  comparatively 
easy  and  certain. 
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Tuberculosis  of  the  Alimentary  Tract 

(1)  Lq». — While  tuberculosis  of  the  lip  is  quite  rare,  the  possibility 
il  its  occurrence  must  not  be  forgotten.  It  assumes  the  form  of  a  small  ulcer, 
ind  the  diagnosis  is  made  by  an  examination  of  the  labial  mucus.  It  is  usually 
aaaociated  with  laryngeal  or  pulmonary  tuberculosis.  In  diagnosticating  the 
condition,  chancre  and  epithelioma  must  be  excluded,  the  former  by  the  history 
and  the  Wassermann  reaction,  and  the  latter  chiefly  by  a  microscopic  examina- 
tion for  tubercle  bacilli. 

(2)  Toninie,  Palate,  and  Tonsil.^The  work  of  Orth,  Hanan,  Schlenker, 

Krodbnan,  and  others  has  shown  that  the  tonsils,  owing  to  their  frequent 

inflammation,  ser\'e  as  the  door  of  entrance  of  the  tubercle  bacilli.    The  fact 

tliat  tuberculosis  of  the  tonsils  has  repeatedly  been  found,  and  when  other 

kaons  of  the  disease  were  absent,  points  to  the  not  infrequent  occurrence  of 

primary  tuberculosis  in  this  site.    The  infiltrated  areas  often  present  small 

gtiyish  spots,  but  the  appearance  of  the  ulcers  b  not  characteristic,  frequently 

beving  a  strong  resemblance  to  epithelioma  and  to  the  syphilitic  ulcer.    E.  D. 

Smith  records  5  cases  of  tuberculosis  of  the  soft  palate.    According  to  Scott,^ 

toberculosb  of  the  tongue,  especially  between  the  ages  of  forty  and  fifty  years, 

is  of  more  frequent  occurrence  than  is  conunonly  supposed.    The  diagnosis 

demands  either  inoculative  experiments  or  a  microscopic  examination  of 

the  end  mucus.      Syphilis  can   be  excluded   by  a  negative  Wassermann 

reaction. 

(3)  Pharynx   and   Esophagus. — Both   miliary   tubercles   and   ulcerative 

■  lesions  may  rarely  arise  on  the  posterior  wall  of  the  pharynx  by  direct  extension 

■  horn  laryngopulmonary  tuberculosis  or  as  the  result  of  secondary  inoculation. 

■  Tie  dridf  symptoms  occasioned  are  the  excessive  secretion  of  pharyngeal  mucus 
ttid  mucopus,  and  painful  deglutition.  Tuberculosis  of  the  esophagus  is 
otrcmely  rare. 

(4)  The  Stomach. — ^Tuberculous  lesions  of  the  stomach  are  of  exceptional 
<wurrence.  Marked  gastric  symptoms,  however,  are  common,  and  they 
"nay  be  due  to  involvement  of  the  larynx.  I  have  been  able  to  find  reports  of 
5  cases  of  tuberculous  gastric  ulcer  in  addition  to  the  12  collected  by  Marfan. 
According  to  Broders,  in  addition  to  ulcer,  other  types  may  be  met,  e.  ^., 
''■uBarj'  tubercle,  solitary  tubercle,  pyloric  stenosis,  tumor  or  nodule,  and 
lymphangitis.  The  ulcers  may  be  single  (as  in  Musser's  and  Lamb's  cases) 
w  multiple  (as  in  Osier's  case).  In  a  series  of  2501  gastric  operations  at  the 
Mayo  Clmic,  tuberculosis  was  found  only  once.  The  symptoms  are  not  char- 
*^nstic,  but  hematemesis  occurring  in  patients  suffering  from  tuberculosis 
<rf  other  organs  should  excite  a  strong  suspicion  of  the  existence  of  ulcer.  Pain 
coming  on  soon  after  mealtime  is  more  marked  in  tuberculous  ulcer  than  in 
ordin^y  gastric  lesions.  Perforation  may  take  place.  Four  cases  are  recorded 
^  which  the  pylorus  was  found  encircled  with  a  flat,  granular  ulceration, 
?P^ted  on  under  the  diagnosis  of  carcinoma  (Alexander).  The  process  was 
^l*ted  and  the  symptoms  all  pointed  to  pyloric  cancer. 

(5)  Intestines. — ^The  lesions  may  be  (a)  primary  or  (6)  secondary. 

(fl)  Primary  tubercle  of  the  intestines  is  chiefly  met  with  in  children,  for 
^^eason  that  they  are  more  likely  to  swallow  the  tubercle  bacilli  with  their 
lood,  and  especially  in  milk.  The  intestinal  route  of  infection  is,  according  to 
'^y  own  observation,  more  common  in  adults  also  than  is  supposed.  Many 
^*J^  during  life  present  the  features  of  both  intestinal  and  peritoneal  tuber- 
^^"^^j  and  it  is  often  impossible  to  determine  which  pf  these  was  the  primary 
condition;  and  the  same  diflSculty  arises  when  the  cases  come  to  autopsy.  I 
isve  never  seen  an  instance  (postmortem)  of  intestinal  tuberculosis  in  which 
the  peritoneum  and  mesenteric  glands  were  not  involved  to  an  equal  degree. 

*  Amor.  Jour.  Med,  Sci,,  September,  1916,  p.  411. 
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evidences  of  pulmonary  tuberculosis  are  of  diagnostic  importance,  or  the  super- 
vention of  acute  general  miliary  tuberculosis  makes  clear  the  nature  of  the  case. 
The  svbdcute  variety  with  effusion  may  terminate,  after  absorption  of  the 
exudate,  in  chronic  adhesive  pleurisy  with  great  thickening  of  the  membrane. 
The  latter  may  also  originate  as  a  primary  proliferative  process. 

(c)  TUBERCULOSIS  OF  THE  PERICARDIUM 

The  morbid  lesions  are  analogous  to  those  of  tuberculosis  of  the  pleura. 
The  effusion  may  be  enormous  on  the  one  hand  or  insignificant  on  the  other, 
and  it  is  often  hemorrhagic,  while  in  the  chronic  form  there  is  marked  thicken- 
ing of  the  membrane  with  the  deposit  of  tubercles  and  cheesy  masses.  The 
affection  is  less  common  than  tuberculosis  of  the  pleura,  yet  not  so  rare  as  was 
formerly  supposed,  and  occurs  in  the  acute  and  chronic  forms. 

Acute  tuberculous  pericarditis  is  rarely  a  primary  affection,  and,  as  a  rule, 
originates  secondarily  to  pulmonary,  pleural,  or  glandular  tuberculosis.  It  is 
especially  prone  to  arise  in  tuberculosis  of  the  bronchial  and  mediastinal  lymph- 
glands,  and,  as  the  latter  condition  is  frequent  in  young  children,  so  tuber- 
culosis of  the  pericardium  is  relatively  frequent  at  this  period,  though  it*  may 
occur  at  any  time  of  life.  Pericardial  tuberculosis  also  results  from  direct 
extension  from  a  contiguous  focus.  The  symptoms  will  be  detailed  in  the 
discussion  of  Pericarditis.  In  the  diagnosis  of  the  affection  the  history  and 
any  associated  tuberculous  processes  detectable  must  be  taken  into  account, 
and  a  point  of  some  diagnostic  value  rests  in  the  fact  that  tuberculous  peri- 
carditis does  not  show  the  usual  inflammatory  leukocytosis. 

Chrome  Tuberculous  Pericarditis. — ^This  may  be  a  part  of  the  general 
tuberculosis  of  the  serous  membranes,  or  it  may  follow  an  infection  of  the 
bronchial  and  mediastinal  glands  (most  frequently),  lungs,  pleura,  or  peri- 
toneum. Cases  of  primary  origin  also  occur,  but  they  are  exceedingly  rare, 
the  neighboring  lymph-glands  being  generally  involved.  This  form  is  also 
dependent  upon  direct  extension  from  the  spine  and  sternum. 

From  personal  observation  I  am  convinced  that  the  cases  natiurally  fall 
under  two  heads  when  considered  clinically:  those  without  effusion,  in  which 
the  pericardium  is  adherent;  and  those  with  more  or  less  effusion.  The 
former  are  the  more  frequent,  though  often  entirely  latent,  the  adherent  peri- 
cardium leading  to  hypertrophy  of  the  heart,  followed  sooner  or  later  by  dilata- 
tion. The  signs  are,  therefore,  those  of  adherent  pericardium,  with  the  occa^onal 
difference  that  the  dulness  may  extend  higher  up  over  the  sternum,  in  con- 
sequence of  the  presence  of  firm,  cheesy  masses  at  the  base  of  the  heart  and  also 
encircling  the  aorta.  The  smaller  group  of  cases  (in  which  the  effusion  is 
present)  resembles  dilatation  of  the  heart  in  its  clinical  manifestations.  I 
recall  one  instance  of  this  sort  that  occurred  in  a  male  aged  about  sixty  years 
at  the  Episcopal  Hospital,  the  autopsy  revealing  extensive  pulmonary  tuber- 
culosis and  chronic  tuberculous  pericarditis,  with  the  presence  of  8  ounces 
(240.0  c.c.)  of  hemorrhagic  effusion. 
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Tuberculosis  of  the  Serous  Membranes 

• 

Goieral  tuberculosis  of  the  serous  membranes  secondary  to  puhnonary 
nd  intestinal  tuberculosis  is  of  common  occurrence,  and  that  a  primary 
Dim  of  tuberculosis  of  the  serous  membranes  also  occurs  is  undoubted.  Un- 
iortimately,  accurate  means  of  discriminating  the  secondary  from  the  primary 
tonn  are  wanting,  since  often  in  the  secondary  variety  the  primary  lesions  in 
other  organs  are  insignificant. 

"Die  anatomic  alterations  resemble  those  of  ordinary  inflammation  of 
diese  structures  plus  the  presence  of  nodular  tubercles.  The  latter  may  be 
observed,  as  a  rule,  only  over  small,  scattered,  circumscribed  areas,  though 
not  infrequently  they  are  both  numerous  and  diffuse  (general  miliary  deposit). 
Tk  effusion  is  in  most  instances  serofibrinous,  though  sometimes  it  becomes 
pmilent,  and  not  uncommonly  it  is  hemorrhagic.  Most  instances  of  so-called 
Kmorrhagic  pleurisy  are  due  to  pleural  tuberculosis. 

Clinically,  cases  are  divisible  into  (1)  acute  serous  membranous  tuber- 
adosb  and  (2)  the  chronic  form.  The  aciUe  form  results  from  inoculation  of 
Ae  peritoneum  or  pleura,  induced  by  limited  foci  in  the  bronchial,  tracheal,  or 
mediastinal  lymph-glands,  or  in  the  fallopian  tubes  in  women.  The  chronic 
type  is  apt  to  result  from  a  direct  extension  of  a  tuberculous  process  from  some 
organ  adjacent  to  the  pleura  or  peritoneum,  though  it  may  attack  the  serous 
iDembranes  primarily.  Belonging  to  this  class  of  diseases  are  two  groups  of 
cases:  those  attended  by  serofibrinous  or  seropurulent  effusion  and  the  presence 
o(  caseous  masses,  and  those  in  which  there  is  a  tuberculous  deposit  with  in- 
creased density  and  great  thickening  of  the  pleural  layers,  and  slight  exudation, 
lie  p^cardium  may  be  similarly  involved. 

(a)  Tabercnlous  meningitis  has  been  described  fully  in  the  present  section 
(life  Miliary  Tuberculosis). 

(i)  Tabercnlous  Plenritis. — ^This  subject  will  be  referred  to  in  the  section 
on  Diseases  of  the  Pleura.  Its  import,  however,  is  such  that  brief  special 
consideration  is  demanded,  and  from  a  clinical  viewpoint  the  cases  may  be 
Pwped  under  two  heads,  namely,  acute  and  chronic  tvhercvlous  pleurisy. 

The  acvie  form  often  has  a  sudden  onset,  the  initial  symptoms  being  a 
%>r  or  repeated  fits  of  chilliness,  a  stitch-like  pain  in  the  side  affected,  shallow, 
<*tdiing  breathing,  a  cough,  and  fever.  The  ushering-in  symptoms  some- 
^noes  suggest  lobar  pneumonia,  and  a  fatal  termination  is  not  uncommon, 
™igh  apparent  recovery  or  a  transition  into  chronic  tuberculous  pleuritis 
•Iso  occurs. 

Cirofiic  tuhercvlotu  pleurisy  is  vastly  more  common  than  the  acute  form, 
*^  it  is  sometimes  primary,  though  more  often  secondary  to  pulmonary 
J'hwculosis.  In  all  cases  of  the  latter  disease  in  which  the  periphery  of  the 
■'Og  becomes  involved  the  visceral  layer  of  the  pleura  is  invaded.  This  leads 
^  plastic  pleurisy  with  adhesion,  the  membranes  containing  disseminated 
Rhodes,  or  to  serofibrinous  tuberculous  pleurisy.  As  above  stated,  the  effu- 
**»  may  be  hemorrhagic  and  may  also  become  purulent.  When  the  tuber- 
J^«s  pulmonary  focus  perforates  the  pleural  sac,  pyopneumothorax  is  pro- 
**<^.  In  tuberculous  pleurisy,  as  opposed  to  simple  pleurisy,  there  is  usually 
•n  absence  of  leukocjrtosis. 

Symptoms. — TTie  onset  is  very  insidious  and  often  unnoticed.  There 
^^be  few  symptoms,  and  yet  a  physical  examination  reveals  a  large  sero- 
"**'^  exudate.  The  cough  and  other  symptoms  are  frequently  due  to 
J^^^ting  tuberculosis  of  the  lungs,  and  the  presence  of  subcrepitant  and 
^  ''Ues  is  strongly  confirmatcxry  of  tuberculous  pleurisy.    By  and  by  the 
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umbilical  region.  Tympanites,  due  to  intestinal  paresis,  is  common  in  cases 
having  an  acute  onset. 

The  acute  stage  may  be  absent,  the  affection  then  being  marked  by  slight 
local  and  general  symptoms  (low  fever,  anemia,  slight  belly-pains,  and  a  sense 
of  distention).  The  skin  is  sometimes  pigmented,  and  usually  in  patches. 
There  are  not  a  few  instances  in  which  the  affection  is  latent,  and  in  one  case 
of  this  sort  with  ill-defined  general  symptoms  pigmentation  of  the  skin  first 
directed  my  attention  to  the  peritoneum. 

The  physical  signs  of  moderate  ascites  frequently,  and  those  of  enlarged 
mesenteric  glands  sometimes,  are  present.  These  conditions  are  often  com- 
bined in  children,  constituting  the  so-called  tabes  mesenterica.  I  cannot  con- 
ceive of  the  occurrence  of  this  association  of  symptoms  without  simultaneous 
involvement  of  the  peritoneum,  and  doubtless  co-involvement  of  the  latter 
membrane  and  intestines  usually  occurs.  Hamman  emphasizes  the  great 
frequency  with  which  more  than  one  serous  membrane  is  affected  (multipk 
serositis).  The  tuberculous  new  growth  in  the  peritoneum  may  also  form  a 
distinct  tumor  not  unlike  that  produced  by  glandular  enlargement,  while  the 
intestinal  coils  with  their  now  thickened  walls  are  sometimes  knotted  together 
so  firmly  as  to  simulate  a  dense  new  growth.  The  exudation  may  be  loculated 
owing  to  adhesions  between  peritoneal  layers  of  the  intestinal  coils,  etc, 
producing  a  localized  tumor  varying  in  size  and  position.  Such  sacculated 
exudations  most  frequently  occupy  the  pelvic  or  umbilical  regions,  though  they 
may  also  be  found  elsewhere  in  the  abdomen.  They  may  be  multiple,  and  are 
not  infrequently  too  small  to  be  recognized  by  the  physical  signs,  being  often 
discovered  during  laparotomy.  On  the  other  hand,  they  may  occupy  a  large 
portion  of  the  abdomen.  An  omental  tumor  of  characteristic  elongated  form 
(produced  by  a  shrinking  and  curling  up  of  this  membrane)  is  demonstrable, 
its  long  axis  generally  taking  a  transverse  direction  just  above  the  umbilicus. 
Gardiner  has  observed  this  tumor  to  disappear  by  spontaneous  resolution  in 
children. 

The  dry,  fibrous  variety,  which  is  not  infrequent,  is  often  latent,  and  the  con- 
dition may  be  general  or  localized.  It  is  decidedly  more  frequent  in  adults 
than  in  children.  The  symptoms  are  far  from  characteristic.  Among  local 
features  are  pains,  abdominal  distention  (giving  rise  to  a  tympanitic  note  on 
percussion),  tenderness  on  pressure,  and  sometimes  a  tumor-ridge  extending 
across  the  upper  abdominal  region.  Among  general  symptoms  are  usually 
anemia  and  emaciation,  with  or  without  fever.  Indeed,  the  temperature  may 
be  subnormal,  and  these  cases  may  show  a  tendency  to  spontaneous  recovery. 

Diagnosis. — Unless  tuberculosis  of  other  organs  can  be  demonstrated 
the  diagnosis  is  often  impossible.  This  is  particularly  true  in  cases  in  which 
there  is  no  abdominal  pain,  which  is  the  most  important  local  symptom, 
nor  tenderness.  Fever  and  the  presence  of  a  tumor,  especially  if  the  latter  be 
elongated  and  lies  transversely  in  the  umbilical  region,  are  important  aids; 
but  if  tuberculosis  of  the  lungs,  pleura,  pericardium,  appendix,  and  the  tubes, 
in  women,  can  be  excluded,  the  rectal  mucus  and  the  urine  should  be  examined 
for  tubercle  bacilli.  From  the  a/cvie  form  several  affections  must  be  discrim- 
inated: 

(a)  Internal  Hernia. — ^This  comes  on  suddenly;  the  pain  is  localized  and 
paroxysmal;  stercoraceous  vomiting  appears  in  a  few  hours;  the  constipation 
is  absolute,  and  tympanites  is  marked,  but  ascites  b  absent. 

(6)  Similar  symptoms  belong  to  volvtUus  and  to  the  quick  incarceration  of 
loops  of  intestine  under  bands  of  adhesions;  on  comparison  they  will  be  seen 
to  differ  from  those  of  acute  tuberculous  peritonitis. 

(c)  Enteritis  is  discriminated  from  acute  tuberculous  peritonitis  by  the  pres- 
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(d)  TUBERCULOSIS  OF  THE  PERITONEUM 

Tlds  is  dependent  upon  infection  by  means  of  the  bacilli  circulating  with 
t  blood,  or  upon  extension  of  tuberculous  inflammation  or  ulceration  from 
jacent  organs.  In  11  per  cent,  of  3405  autopsy  records  Cummins  found 
ere  was  peritoneal  involvement.  Mention  has  already  been  made  of  the 
ct  that  the  intestines  are  often  invaded  by  tuberculosis,  and  that  the  serosa 
quickly  involved  in  such  instances.  The  condition  may  rarely  be  primary, 
lus  involvement  may  remain  circimiscribed  and  undergo  spontaneous  cure  if 
K  intestinal  lesion  cicatrizes,  as  postmortem  findings  frequently  indicate,  but 
1  extensive  peritoneal  involvement  spontaneous  resolution  is  out  of  the  ques- 
bn.  These  cases  may  be  subdivided  into  acute  and  chronic.  The  very  acute 
oMf  are  those  forming  a  part  of  acute  general  miliary  tuberculosis,  or  due  to 
xrforation  into  the  peritoneal  sac  from  adjacent  organs,  and  Adlebert's 
chssification  is  as  follows:  (a)  The  ascitic  form,  (6)  the  ulcerous  form,  and  (c) 
tbe  fibroid  form.  Though  these  groups  do  not  present  sharp  clinical  distinc- 
tioDS,  the  courses  they  run  vary  considerably,  as  do  the  results  of  treatment. 
In  the  ascitic  form  the  exudate  is  purulent  or  seropurulent,  and  is  often  en- 
capsulated. In  the  tdcerous  the  tuberculous  new  formations,  which  may  be 
(piite  large,  undergo  caseation  and  ulceration,  the  latter  process  being  progres- 
sive, so  Uiat  it  may  perforate  the  walls  of  the  intestines.  This  and  the  ascitic 
viriety  may  be  combined. 

In  the  third  or  fibroid  form  the  peritoneal  surfaces  are  adherent.  There  is 
Gttle  exudation;  the  tubercles  may  be  numerous  and  diffuse,  or  found  only  in 
scattered  localized  areas.  The  lesions  may  represent  the  concluding  stage 
of  acute  or  subacute  tuberculous  peritonitis. 

Etiology. — ^Most  cases  are  produced  by  extension  of  tuberculous  in- 
flammation from  adjacent  organs,  and  of  107  cases  analyzed  by  Phillips 
the  lungs  were,  involved  in  99,  the  pleura  also  in  60,  and  the  bowel  in  80. 
Children  are  frequent  victims  to  intestinal  tuberculosis,  and  the  bacilli  often 
K^tdi  the  peritoneum  through  the  intestines,  as  they  are  also  apt  to  do  in  adults 
suffering  from  chronic  phthisis.  Extension  from  the  pleura  to  the  peritoneum 
B  frequent  (pleuroperitoneal),  but  from  the  pericardium  is  rare.  In  females 
the  starting  point  is  often  the  fallopian  tubes  (Mayo,  Murphy),  and  in  either 
«x  it  may  be  the  appendix. 

indisposing  Factors. — Age, — During  the  period  from  fifteen  to  forty 
years  the  incidence  is  most  frequent,  although  it  is  not  uncommon  in  children 
'uwler  ten  years,  nor  between  the  fortieth  and  fiftieth  years  of  life.  .  Sub- 
aequaitly,  it  rapidly  decreases  in  frequency.  In  America  negroes  are  more 
prone  than  whites. 

^  has  a  tolerably  potent  disposing  influence.  Abdominal  surgeons  have 
^^^t  us  that  the  disease  occurs  more  frequently  in  females  than  males,  owing 
f*>  the  fact  that  the  fallopian  tubes  are  a  favorite  seat  for  primary  tuberculous 
nnection.    The  ratio  based  upon  sex  is  as  3  to  2  in  favor  of  females. 

Symptoms. — Some  cases  develop  abruptly  with  severe  symptoms,  as  fever, 

?^cd  constitutional  disturbance,  rapid  small  pulse,  abdominal  pain,  vomit- 

JJ^'jj^nd  sometimes  diarrhea.    The  temperature  may  be  quite  high  (103°  to 

^"*  P.— 39.4^-^40°  C),  or  it  may  be  only  slightly  elevated  even  in  the  worst 

^^-    There  follow  quickly  such  symptoms  as  anemia,  marked  emaciation, 

^  ^  pronounced  typhoid  condition.     The  signs  of  peritoneal  effusion  (rarely 

^)  are  soon  in  evidence,  and  are  attended  sometimes  by  a  suppurative 

^cf  temperature,  sweats,  etc.,  indicating  the  presence  of  pus  in  the  peri- 

^^  sac.     A  few  cases  are  unattended  by  effusion,  and  here  nodular  masses 

l^alpable,  while  on  auscultation  friction-sounds  may  be  audible  in  the 

18 
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side  chiefly  affected,  though  rarely  of  large  size.  Renal  tumor  was  palpable 
m  but  20  per  cent,  of  Braasch's  cases  (vide  supra).  Palpation  often  detects 
tenderness,  and  the  outline  of  the  organ  may  be  defined  by  careful  firm  pressure 
with  the  finger-tips. 

DiifDOsifi. — It  is  difficult  to  discriminate  calculous  pyelitis.  In  the  latter, 
however,  the  pain  is  severer,  the  tumor  mass  larger,  and  the  hemorrhage 
more  frequent  than  in  tuberculous  nephritis.  The  urine  obtained  by  ureteral 
catheterization  usually  shows  the  presence  of  bacteria  in  a  non-tuberculous 
pyelitis,  while  in  renal  tuberculosis  the  urine,  if  the  tubercule  bacillus  cannot 
be  demonstrated,  contains  pus  which  gives  no  growth  after  forty-eight  hours' 
mcubation  on  culture-media.  The  discoverv  of  tubercle  bacilli  or  the  demon- 
stration  of  tuberculosis  of  the  lungs  or  other  organs  would  remove  all  doubt. 
The  tuberculin  test  may  be  used. 

(2)  Tuberculosis  op  the  Ureter  and  Bladder. — ^This  is  almost  always 
secondary  to  tuberculous  disease  of  the  pelvis  of  the  kidney  above,  or  of  the 
deep  urethra,  testes,  or  prostate  below.  When  primary,  as  rarely*  happens,  the 
process  extends  from  ureters  to  bladder.  The  symptoms  are  those  of  chronic  cys- 
titis, and  in  all  cases  in  which  no  other  cause  for  the  latter  can  be  found  the 
primar}'  tuberculous  lesion  must  be  sought  for  and  the  urine  carefully  examined 
for  baolli.  The  smegma  bacillus,  sometimes  present  in  normal  urine,  can  be 
distinguished  by  decolorizing  with  absolute  alcohol,  which  will  take  place  in 
about  two  minutes,  while  with  the  tubercle  bacillus  a  very  much  longer  time  is 
required.  Others  say  this  is  not  sufficient,  and  that  only  their  methods  of 
culture-growth  or  inoculation  will  distinguish  them.  A  catheter  specimen 
should  be  obtained  if  possible  (Ogden).  With  the  development  of  ulcerative 
lesbns  hemorrhage  is  apt  to  arise. 

(3)  Tuberculosis  of  the  VEsicuLiE  Seminales,  Prostate,  and  Testes. 
—The  prostate  gland  and  testes  are  frequently  invaded  in  genito-urinary 
tuberculosis,  and  the  vesicute  seminales  somewhat  less  frequently.  The  mor- 
bid process  leads  to  the  formation  of  cheesy  nodules,  which  may,  though  com- 
paratively rarely,  disintegrate,  causing  excavations  or  perforation.  Rarely 
the  tubercle  does  not  pass  through  the  stage  of  ceaseation,  but  merely  shows 
the  presence  of  numerous  embryonic  cells. 

Etiology. — ^The  condition  is  usually  secondary,  but  the  existence  of  primary 
tuberculosis  in  these  organs  cannot  be  denied.  Testicular  tuberculosis  may 
begin  at  any  period  of  life,  and  is  of  rather  frequent  occurrence  in  infants. 
When  it  occurs  in  the  latter  it  is  part  of  a  more  general  tuberculous  infection, 
and  is  in  many  instances  undoubtedly  congenital.  In  some  cases  it  may  be  a 
late  hereditary  affection. 

STmptoms. — In  the  testicle,  tuberculosis,  as  a  rule,  induces  a  painless,  pro- 
tracted orchitis,  though  when  cavernous  lesions  occur  the  symptoms  are  more 
•cute.  In  prostatic  tuberculosis  the  bladder  is  highly  irritable,  there  is  great 
distress  felt  in  the  thigh  and  groin,  and  micturition  is  very  painful.  Catheter- 
iiation,  particularly  if  the  urethra  (as  is  very  rarely  the  case)  is  the  seat  of  tuber- 
culous ulceration,  causes  most  excruciating  suffering,  and  there  may  be  signs 
of  stricture.  Rectal  palpation  detects  in  the  prostate  firm  nodules  varying 
w  size  from  a  pea  to  a  bean,  together  with  enlargement  of  the  organ. 

The  diagnosis  of  tuberculosis  of  the  prostate  is  easily  made  from  the 
vesical  symptoms,  the  presence  of  tuberculosis  in  other  organs,  the  result  of 
f«^  examination,  and  the  detection  of  bacilli  in  the  urine.  Syphilitic 
involvement  of  the  testicle  is  sometimes  excluded  with  difficulty;  in  the  latter 
^hseaae,  however,  the  surface  of  the  swollen  organ  presents  greater  irregularities, 
and  is  even  less  painful  than  in  tuberculosis.  The  absence*  of  the  liistory  of 
syphilitic  infection  and  the  presence  of  tuberculosis  in  other  organs,  particularly 
ui  the  urogenital  system,  are  valuable  points  in  the  discrimination. 
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Tuberculosis  of  the  Fallopian  Tubes,  Ovaries,  and  Uterus 

Tuberculosis  of  the  tubes  in  women  is  a  not  infrequent  condition,  and  ma^ 
be  primary. 

Etiology  and  Pathology. — ^The  tubes,  as  a  result  of  infiltration 
are  thick,  hard,  and  bound  down  by  false  membrane.  Their  ends  are  generall} 
closed,  but  the  intervening  portion  is  dilated,  and  contains  mucus,  pus,  anc 
cheesy  material.  A  catarrhal  salpingitis  is  generally  in  association.  UUritu 
htberculosis  is  rare,  and  its  origin  is  usually  attributable  to  similar  involve- 
ment of  the  tubes. 

The  disease  is  most  common  during  the  period  of  greatest  sexual  activity, 
but  young  children  may  suffer  (vide  literature  of  Hennig),  and  in  them  the 
ovaries  and  uterus  may  be  implicated  without  participation  of  the  tubes,  as 
in  cases  reported  by  Gusserow.  At  any  period  of  life  the  lesions  may  be  micro- 
scopic; they  usually,  however,  excite  marked  local  peritonitis,  which  may  be- 
come general,  with  the  development  of  ascites.  The  process  may  extend  to 
the  vagina. 

Diagnosis. — ^The  age,  family  history,  and  signs  of  the  tuberculous  diath- 
esis must  be  noted.  The  disease  does  not  distinguish  itself  from  other  tubal 
tumors  by  anything  characteristic  in  bimanual  palpation.  Cases  occur  with 
ascites  and  also  without,  and  in  the  latter  variety  plaque-like  thickening  of 
the  subperitoneal  tissue  b  an  aid  to  diagnosis.  The  uterine  secretions  should 
be  examined  for  bacilli  in  all  obscure  cases.  Ashton  advises  an  exploratory 
incision  or  puncture  and  examination  of  the  contents  of  the  peritoneum  or 
tubes  for  bacilli. 

Tuberculosis  of  the  Mammary  Glands 

This  is  rare;  the  affected  glands  present  fistulse  and  ulcers,  with  induration 
of  the  organ  and  retraction  of  the  nipple.  Warden*  reports  the  finding  of  58 
authentic  cases  in  the  literature.  Nearly  90  per  cent,  of  the  patients  were 
females,  and  most  cases  developed  in  the  third  decennium.  TTie  gymptams 
are  sharp  and  lancinating  pains  radiating  to  the  arm,  and  tumor,  the  latter 
consisting  of  one  or  more  nodules.  Pyogenic  secondary  infection,  leading  to 
obstinate  fistulce,  is  common.  The  axillary  glands  are  often  enlarged.  A 
positive  diagnosis  rests  crucially  upon  the  finding  of  the  bacilli  in  the  pathologic 
secretions. 

Tuberculosis  of  the  Brain 

Pathology. — ^Tuberculosis  of  the  brain  occurs  in  two  forms,  one  of 
which,  acute  tuberculous  meningitis,  has  been  previously  described,  while  the 
other  is  a  chronic  tuberculous  infection,  usually  localized,  of  the  meninges  and 
cortex,  and  causing  meningo-encephalitis.  Very  rarely  the  membranes 
remain  intact.  The  so-called  solitary  tubercle  is  an  irregularly  round  mass, 
varying  in  size  from  a  small  pea  to  an  apple  or  even  larger.  It  is  generally 
single,  though  sometimes  there  are  two,  and  rarely  even  three,  nodules.  The 
tubercle  may  he  embedded  in,  and  l>e  contiguous  with,  the  brain  substance, 
or  may  be  separated  from  the  latter  by  cysts.  The  peripheral  zone  is  formed 
largely  of  connective  tissue,  is  lighter  in  color  (often  translucent),  and  may 
contain  miliary  tubercles,  while  the  ct^ntral  portion,  which  is  cheesy  as  a  rule, 
may  liquefy  and  thus  form  a  small  cavity  containing  a  purulent-looking 
material.  They  are  seen  with  grt»atest  frequency  in  the  inferior  portions  of 
the  brain. 
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The  new  growths  may  compress  the  longitudinal  sinus,  inducing  throm- 
bosis; they  may  interfere  markedly  with  the  circulation,  causing  cerebral 
softening;  and,  finally,  they  may  excite  acute  tuberculous  meningitis.  Tuber- 
culosis of  other  organs  is  usually  found  as  an  associated  condition. 

Etiology* — ^The  disease  occurs  with  especial  frequency  in  young  sub- 
jects, and,  according  to  the  statistics  of  Pribram,  in  about  three-fourths  of  the 
cases  before  the  fifteenth  year.  The  symptom-picture  is  identical  with  that 
of  brain  tumor  {q.  v,). 

Tuberculosis  of  the  Spinal  Cord 

The  lesions  are  those  of  solitary  tubercle  of  the  brain.  It  is  an  extremely 
rare  condition,  and  almost  invariably  secondary.  (For  symptoms,  vide  Spinal 
Tumor  and  Meningitis.) 

Tuberculosis  of  the  Heart 

(a)  The  Myocardium, — ^Tuberculous  myocarditis,  though  comparatively 
rue,  is  more  common  than  has  been  supposed.  It  may  be  primary,  although 
practically  always  secondary  to  a  focus  in  some  other  tissue,  and  transmis- 
aoD  to  the  heart  generally  occurs  by  way  of  the  lymphatic  system.  Infec- 
tion through  the  agency  of  the  pericardium  b  also  common,  and  rarely  it  may 
be  by  the  blood.  Three  pathologic  varieties  (here  mentioned  in  the  order  of 
idative  frequency)  are  recognized:  (a)  Large  tubercles;  (6)  miliary  variety; 
and  (c)  diffuse  form,  or  tubercular  infiltration.  Generally  speaking,  the  smaller 
nodules  are  found  usually  in  the  ventricles,  and  the  larger  masses  in  the  auricles, 
chieSy  the  right.  In  miliary  tuberculosis  scattered  gr&y  granulations  or 
aemitransparent  areas  are  formed.  The  literature  furnishes  a  total  of  72 
cases,  nearly  one-half  of  which  have  occurred  in  persons  under  fifteen  years  of 
age,  and  is  quite  rare  after  the  forty-fifth  year.  The  diagnosis  is  difficult  and 
rarely  possible.  In  addition  to  the  suspicious  features,  such  as  syncopal 
attacks  of  short  duration  or  sudden  collapse,  with  comparative  well-being  in 
the  mtervals,  that  may  be  present,  the  existence  of  generalized  tuberculosis 
tnd  pericardial  tuberculosis,  one  or  both,  are  essential  to  a  diagnosis.  Death 
may  occur  suddenly. 

(6)  The  Endocardium, — ^True  tuberculous  endocarditis  is  a  rare  condition. 
It  b  most  apt  to  occur  in  acute  miliary  tuberculosis.  The  endocardium  is  to 
*n  unusual  degree  resistant  to  the  tubercle  bacillus.  In  tuberculous  invasion 
<rf  the  mediastinal  glands  the  endocardium  may  become  involved  by  ex- 
tension of  the  morbid  process.  Infection  of  the  endocardium  also  takes  place 
through  the  blood-supply  to  the  heart  structure.  Vegetations  occur  on  the 
valves,  and  in  cases  in  which  the  lesions  are  of  the  ulcerative  variety  second- 
ly pyogenic  infection  probably  exists.  Clinically,  the  cases  of  tuberculous 
endocarditis  are  extremely  difficult  of  recognition.  The  history  of  the  case, 
however,  may  be  of  diagnostic  significance.  **If  it  can  be  shown  that  the  cardiac 
affection  developed  subsequent  to  undoubted  pulmonary  tuberculosis,  and 
rf  rheumatic  and  other  forms  of  infectious  endocarditis  can  be  eliminated,  and 
espwially  if  there  have  been  neither  previous  arteriosclerosis  nor  fibroid  degen- 
eration of  the  viscera,  then  a  reasonably  certain  diagnosis  of  tuberculous 
endocarditis,  given  the  usual  signs  and  symptoms,  can  be  made"  (Anders). 
Of  1232  cases  studied  by  N.  G.  Seymour,  62,  or  5  per  cent.,  were  complicated 
by  cardiac  disease,  of  which  25  were  cases  of  mitral  incompetency. 
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Tuberculosis  of  the  Arteries  and  Veins 

This  may  arise  from  extension  of  an  adjacent  tuberculous  process  into  the 
vessel » as  in  chronic  phthisis.  It  causes  infiltration  of  the  arterial  wall,  resulting 
in  thrombosis,  or  the  vascular  tubercles  may  caseate  and  soften,  thus  leadings 
to  hemorrhage.  In  tuberculous  meningitis  the  arterial  lesions  are  conspicuous. 
The  perforation  of  a  vein  by  an  old  focus  is  followed  by  a  distribution  to  all 
parts  of  the  body  of  numerous  bacilli  and  the  production  of  acute  miliary  tuber- 
culosis. Infection  of  the  arteries  may  also  occur  through  the  blood.  Of  1778 
cases  of  pulmonary  tuberculosis,  thrombosis  occurred  19  times  (H.  Ruhl  and 
Hierokles). 

General  Prognosis. — ^The  prognosis  is  best  reached  as  in  other  in- 
fectious diseases,  namely,  by  taking  into  account  (a)  the  severity  of  the  type 
of  the  disease;  (b)  the  presence  or  absence  of  frequently  associated  diseases 
or  complications,  and  (c)  the  numerous  circumstances  connected  with  individual 
patients. 

(a)  The  Severity  of  the  Disease. — ^Though  there  are  no  accurate  criteria, 
we  may  judge  of  the  severity  of  the  disease  by  its  progress,  by  the  result  of 
proper  treatment,  and  from  certain  symptoms.  If  the  fever  be  high,  the 
prostration  marked,  and  the  local  lesions  rapidly  advancing  we  may  safely 
infer  that  the  disease  is  of  aggravated  type.  With  these,  certain  other  considera- 
tions are  closely  connected — the  stage  of  the  affection  and  the  extent  of  the 
local  lesions.  Thus  at  an  early  stage  the  prognosis  is  more  hopeful  than  at  a 
later  period,  and,  similarly,  when  the  lesions  are  strictly  localized  at  one  apex 
it  is  more  hopeful  than  when  they  have  reached  the  stage  of  extensive  cavity 
formation  or  are  bilateral.  As  already  stated,  a  certain  proportion  of  the  cases 
manifest  an  inherent  tendency  to  spontaneous  arrest  or  even  cure,  and  this 
may  occur  even  after  the  stage  of  excavation  has  supervened.  Cavities,  how- 
ever, are  a  source  of  danger  from  metastatic  auto-infection.  A  common  error 
is  the  mistaking  of  a  temporary  for  a  permanent  arrest  of  the  tuberculous 
process,  and  in  the  natural  history  of  the  affection  the  fact  was  emphasized 
that  its  course  was  interrupted  by  periods  of  comparative  comfort  and  notice- 
able improvement,  followed  by  sharp  exacerbations. 

(6)  Associated  Diseases  and  Complications. — ^These  unfavorably  modify 
the  prognosis,  especially  chronic  nephritis,  gastric  complications,  or  intestinal 
and  laryngeal  involvement.  Some  of  the  accidents  of  the  disease  may  pre- 
cipitate a  fatal  result  (vide  Modes  of  Death).  The  appearance  of  intercurrent 
acute  pneumonia  is  indicative  of  danger.  Certain  diseases  manifest  an 
antagonistic  influence,  e,  g.,  acute  rheumatism,  when  the  disease  develops  in 
old  luetics,  or  in  the  course  of  left-sided  valvular  disease  of  the  heart.  Murard 
and  Marotte^  report  3  cases  all  showing  the  arrest  and  tendency  to  sclerosis  of 
a  progressive  primary  lung  process  after  an  intercurrent  pleurisy  with  a  mod- 
erate effusion  left  unmolested.  Tuberculosis  following  immediately  after 
or  developing  during  pregnancy  is  fatal  in  about  60  to  70  per  cent,  of  cases, 
according  to  Baldwin.  Other  complications  have  been  detailed  in  the  Clinical 
History. 

(c)  Circumstances  Connected  with  Individual  Patients. — (1)  A  feeble, 
delicate  constitution,  either  acquired  or  inherent  (tuberculous  diathesis), 
increases  the  morbidity  of  tuberculosis. 

(2)  When  the  fever  subsides  and  the  patient  gains  flesh  and  strength,  the 
outlook  at  once  brightens.  Maintenance  of  the  weight  curve  while  the  patient 
is  in  his  usual  environment  is  a  favorable  indication.  Konzelmann  has  ob- 
served a  number  of  instances  in  which  a  tul)erculous  process  of  the  lungs 

»  Paris  inhd.,  July  28,  1917,  p.  85. 
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tealed  under  the  influence  of  a  pleural  efPusion,  the  theory  being  that  the 

Kffected  lung  is  given  rest.    The  temperature  and  local  symptoms  often 

pnymptly  subside.     A  high  polymorphonuclear  percentage  gives  a  bad  prog- 

BOBBy  while  an  increasing  lymphocyte  percentage  denotes  favorable  progress. 

Cool^aflBrms  that  a  dislocation  of  the  Arneth  count  to  the  left  is  strong  evidence 

ct  the  existence  of  an  acute  tuberculous  process.     Absence  of  eosinophil  cells 

mNik]  appear  to  be  an  unfavorable  prognostic  sign,  while  an  increase  indicates 

a  tendency  to  arrest  the  progress  of  the  disease  (Swan).    Weiss^  states  that 

vodiromogen  in  the  urine  indicates  that  the  defensive  powers  of  the  organism 

aie  being  overwhelmed.    The  technic  is  as  follows:  Into  each  of  two  small 

test-tubes  is  put  1  c.c.  of  urine,  and  2  c.c.  of  distilled  water  are  added;  now,  to 

one  tube  which  is  to  be  tested  for  urochromogen,  3  drops  of  1  :  1000  solution 

cf  potassium  permanganate  are  added,  the  tube  is  shaken  thoroughly  and  com- 

ptred  with  the  control  tube.    The  appearance  of  the  faintest  yellow  color 

Aows  the  presence  of  urochromogen  and  is  easily  detected  by  comparing  with 

&  control  tube,  to  which  no  potassium  permanganate  is  added.     The  test  is 

lead  positive,  however,  only  when  the  solution  stays  clear.     The  diazo-reaction, 

ciipecially  if  maintained,  b  unfavorable. 

(3)  Hygienic  Surroundings. — ^When  the  hygienic  regimen  under  which 
llie  patient  lives  is  the  best,  the  prospect  is  more  hopeful  than  when  it  is 
fwl^.  A  proper  diet  aids  favorable  progress,  while  a  defective  one  often 
tons  the  scales  against  recovery.  Equally  influential  for  good  is  a  pure  at- 
mosphere, while,  per  contra,  a  vitiated  one  is  injurious.  Coni  and  others  have 
shown  by  vital  statistics  a  constant  increase  in  the  tuberculosis  mortality 
during  the  years  of  the  World  War. 

(4)  Age. — In  young  subjects  from  five  to  fifteen  years  of  age  tuberculosis 
often  pursues  an  acute  course  and  the  mortality  rate  is  exceedingly  high. 
Chionic  tuberculosis  may,  however,  form  a  sequel,  and  under  appropriate 
surroundings  may  lead  to  recovery.     In  chronic  phthisis  "the  younger  the 
patient,  the  shorter  the  duration."     I  have  observed  that  patients  who  give 
»  hbtory  of  pleurisy  early  in  life  do  not  bear  chronic  phthisis  well.     Naegeli 
found,  as  the  result  of  500  autopsies  at  Munich,  that  in  persons  over  thirty 
years  of  age  every  one  had  been  more  or  less  successfully  attacked  by  the 
Bacillus  tuberculosis;  but  from  the  fact  that  most  deaths  had  occurred  in  sub- 
lets under  thirty  he  concludes  that  the  adult  body  is  well  able  to' resist  the 
attack.    "The  absence  of  a  tuberculous  family  history  has  but  slight  if  any 
favorable  significance"  (Bonney).     During  old  age  tuberculosis  is  usually  more 
or  less  latent,  and,  owing  to  coexistent  emphysema  and  chronic  bronchitis, 
pursues  a  slow  course.     In  renal  tvhercvlosis  the  possibility  of  a  cure  in  open 
tuberculous  pyelitis  is,  to  say  the  least,  rare,  while  the  so-called  closed  paren- 
chymatous form  more  often  heals  anatomically. 

• 

*  British  Jour.  TvbercidosiSf  London,  October,  1914. 
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TREATMENT  OF  TUBERCULOSIS  283 

the  phthisical  tendency  the  physician  must  place  chief  reliance  upon  the  most 
livorable  environment  attainable.      The  value  of  a  change  or  residence — 
fiom  the  city  to  the  country,  the  seaside,  or  the  mountains,  in  selected  cases — 
tumot  be  overestimated.      It  often  renders  predisposed  persons  immune, 
for  some,  and  particularly  young  subjects,  an  equable  climate  (Southern 
California  or  Florida)  that  will  enable  them  to  live  an  outdoor  life  is  to  be 
jxreferred.    Attention  to  the  food  must  not  be  forgotten.     Milk  and  raw  eggs 
are  excellent  and  should  be  used  freely.     Daily  si>onging  of  the  neck  and  thorax 
with  cold  water  is  beneficial,  and  appropriate  light  gymnastics  should  be 
instituted  if  the  subject  be  old  enough.     Indoor  occupations  are  to  be  for- 
bidden and  the  ventilation  of  living-  and  bed-rooms  must  be  looked  after 
carefully. 

Tuberculosis  is  apt  to  develop  especially  in  children  while  convalescing  from 
icute  fevers,  and  hence  during  this  period  the  child  should  be  strengthened  by 
vigorous  feeding,  pure  air,  and  tonics.  In  children  predisposition  often  results 
bun  obstructions  in  the  nose  and  from  persistently  enlarged  tonsils;  and  they 
diould  be  promptly  removed.  All  local  foci  of  tuberculosis  in  children — gland- 
ihr,  osseous,  and  articular — ^must  be  attacked  surgically.  ''Any  campaign 
igainst  tuberculosis  which  leaves  out  of  consideration  the  protection  of  children 
igainst  infection  will  fail  of  success"  C^^^i^^l)*  Angel  insists  that  the  best 
piq>hylaxis  against  tuberculosb  is  by  medical  inspection  in  the  schools,  and 
the  segregation  of  the  weakly  and  backward  in  a  special  school,  where  they 
DouU  be  trained  in  body  and  mind. 

In  removing  the  diathesis,  medicines  are  unquestionably  of  less  value  than 
tiie  hygienic  treatment,  the  latter  in  the  widest  sense  of  the  term  aiming  to 
rdnforce  Nature's  efforts  at  spontaneous  recovery,  and  embracing  four  main 
dements:  (1)  Climate;  (2)  feeding;  (3)  rest,  and  (4)  exercise. 

Treatment  of  the  Disease.— (1)  Climate.— The  all-powerful  influence 
of  environment  has  already  been  pointed  out.  Experience  and  observation 
have  shown  that  certain  climates,  selected  with  particular  reference  not  only 
to  the  stage  of  the  affection,  but  more  particularly  to  the  individual,  are  useful 
modifying  influences  of  the  tissue  soil.  In  any  case  of  tuberculosis  that 
dimate  is  most  suitable  in  which  the  patient  ''feels  well,  eats  well,  sleeps  well, 
tnd  guns  flesh  and  strength"  (Delafield) .  Until  the  patient  finds  such  a  climate, 
or  if  he  finds  no  single  climate  to  produce  these  results,  he  should  travel  from 
place  to  place,  unless  special  contra-indications  (excessive  debility,  etc.)  exist. 
If  active  tuberculosb  has  exbted,  the  stay  in  a  suitable  climate  should  not  be 
fe«  than  two  full  years. 

The  climatic  requisites  for  a  consumptive  are :  (a)  purity  of  air,  (6)  equability, 
vmI  (c)  abundant  sunshine.  Less  beneficial,  though  important,  are  (d)  dryness 
•nd  (e)  altitude. 

(a)  Purity  of  Air, — ^This  requirement  is  of  paramount  importance,  and  this 
^^^phins  why  mountain  air  is  so  helpful  in  phthisis. 

(4)  Egtudnlity  has  reference  to  the  absence  of  rapid  variations  of  tem- 
P^ture.  On  the  whole,  a  relatively  low  is  better  than  a  high  temperature, 
^  former  being  stimulating,  and  the  latter  sedative,  in  effect.  It  should 
I*  pointed  out  diat  forests  greatly  favor  the  quality  of  equability,*  both  as 
to  temperature  and  relative  humidity.  They  tend  to  minimize  the  diurnal 
wiations  of  temperature — a  point  that  is  of  greater  importance  than  the  ques- 
tion of  seasonal  variations.  Forests  intercept  and  temper  the  bleak  winds  of 
TOter,  while  by  their  shade  and  leaf  surfaces  they  afford  a  cooler  temperature 
n  summer. 

(f)  Abundance  of  sunshine  is  demanded  by  the  consumptive.  The  advan- 
ages  of  sunshine  are  obvious  from  the  observations  made  by  Munn  in  the  year 

'  Anders:  Hauae^pkaUs  as  SanUary  Agents;  Sanitary  Influence  of  Forest  Growth^  p.  3l2. 
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1893,  when  in  Denver  there  was  sunshine  in  62  per  cent,  of  the  possible  hours 
during  which  it  could  occur.  A  dry  atmosphere  has  advantages,  but  that  dry- 
ness is  not  an  essential  element  is  shown  by  the  fact  that  patients  often  do  well 
at  places  having  comparatively  high  relative  humidity,  such  as  Florida,  South- 
em  Georgia,  Southern  California,  and  the  resorts  on  the  south  coast  of  England. 
The  rarefied  atmosphere  of  high  altitudes,  on  account  of  its  stimulating  effect 
upon  the  respiratory  function,  aids  in  producing  good  results,  but  the  pulmonary 
changes  induced  (enlargement  of  the  air-cells,  with  augmentation  of  the  size 
of  the  chest)  make  it  necessary  for  patients  to  remain  for  the  rest  of  their 
lives.  That  it  is  not  an  essential  factor  is  shown  by  the  excellent  results 
obtained  in  the  ofttimes  purer  atmospheres  at  lower  levels.  Cases  in 
which  hemoptysis  is  severe  and  of  frequent  occurrence,  those  complicated 
with  weak  hearts,  and  neurasthenic  subjects  should  not  be  sent  to  the  high 
altitudes. 

The  essential  climatic  factors  mentioned  are  found  in  certain  American 
and  European  resorts.  Of  the  former,  the  Adirondack  region,  Colorado, 
Arizona,  and  New  Mexico  are  especially  to  be  mentioned,  combining  as  they 
do  in  winter  a  uniform  cold,  much  sunshine,  and  purity  of  atmosphere.  A 
camp-  or  tent-life  in  the  open  air  is  strongly  advocated.  According  to  my  own 
experience,  the  Adirondacks  meet  the  indications  best  in  early  cases  or  in 
patients  who  have  strength  enough  to  lead  an  outdoor  life,  and  in  whom  the 
breaking-down  stage  is  not  too  far  advanced.  Some  cases  in  the  early  stage 
also  do  well  at  Thomasville,  Ga.,  Southern  California,  and  at  Lakewood,  New 
Jersey.  Some  of  these  resorts  possess  the  added  advantage  of  affording  an 
opportunity  of  gaining  a  livelihood.  Among  foreign  resorts,  Davos  possesses 
about  the  same  advantages  as  may  be  met  in  Colorado,  New  Mexico,  and  the 
Adirondacks,  while  the  resorts  in  Southern  Italy  and  France  are  comparable 
to  Southern  California,  Southern  Georgia,  Florida,  and  the  Bermudas  in  this 
hemisphere.  Good  culinary  and  home  comforts  are  considerations  of  no  less 
importance  than  the  climate. 

Briefly,  the  atmosphere  of  forest  resorts  possesses  certain  unmistakable 
advantages  for  this  group  of  sufferers.  Hence  they  should  be  sent  into  the 
neighborhood  of  the  nearest  forest  in  mild  latitude  (if  ihey  cannot  enjoy  the 
advantages  of  more  remote  resorts),  where  resonably  good  food  and  other 
comforts  of  life  are  obtainable.  The  superior  value  of  the  highly  oxonized 
and  terebinthinized  atmosphere  of  the  pine-groves  in  laryngeal  tuberculosis 
cannot  be  too  strongly  emphasized. 

Sanatorium  Treatment. — While  it  is  essential  to  send  patients  to  suitable 
resorts,  the  most  satisfactory  results  are  obtained  from  the  combined  climatic 
and  sanatorium  treatment.  Sanatoria  are  warmly  advocated  by  Trudeau, 
Knopf,  Bowditch,  and  others.  Of  237  early  cases  treated  in  the  Sharon 
Sanatorium,  81  j>er  cent,  were  known  to  be  alive  and  in  excellent  health  for  at 
least  one  year  after  leaving  the  institution.^  They  should  take  the  form  of 
cottages  and  pavilions.  The  principal  advantages  offered  are  due  to  a  rigid 
system  of  hygiene  under  the  close  supervision  of  competent  medical  officers. 
There  are  four  groups  of  ca^es  among  the  middle  and  lower  classes  that  require 
institutional  treatment: 

Group  I. — The  numerous  cases  that  have  progressed  to  an  advanced  and 
practically  hopeless  stage  and  the  acute  forms.  These  require  every  comfort 
and  kind  care,  such  as  can  be  furnished  by  special  hospitals  for  consumption 
in  a  healthful  urban  locality. 

Group  II. — Incipient  cases  among  the  pauper  element.  For  these,  sana^ 
toria  located  close  to  large  municipalities,  though  with  special  reference  to 

*  V.  Y.  Bowditch  and  W.  A.  Griffin,  Jour.  Amer.  Med.  Assoc.,  December  24.  1912. 
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udi  factors  as  purity  of  atmosphere  and  protection  from  chilly  blasts,  by 

latural  elevations  or  the  woodland,  should  be  provided. 

Group  III. — ^Phthisis  pulmonalis  among  the  middle  and  working  class, 

or  persons  having  small  means.    The  members  of  this  group  will  find  themselves 

compelled  to  depend  principally  upon  private  philanthropy,  and  probably 

to  some  extent  also  upon  semi-State  institutions;  they  need  sanatorium  treat- 

maiX  in  the  best  climates,  and  there  is  no  valid  reason  why  the  combined 

ttoatorium  and  climatic  treatment  should  not  be  attempted,  since  such  an 

imdertaking  could  be  made  almost  self-sustaining. 

Group  rV. — "A  settlement  for  patients  with  arrested  consumption  where 

they  can  be  employed  on  work  adapted  to  their  strength"  (Powell.) 

In  Denmark  a  system  of  classification  embraces  (a)  sanatoria  for  curable 

cues,  (6)  hospitals  for  advanced  cases,  and  (c)  special  institutions  for  those 

able  to  work. 

Among   home  sanatoria    are   the  Adirondack  Cottage  Sanitarium,   the 

Sharon  Sanitarium,  near  Boston,  the  Loomis  Sanitarium,  at  Liberty,  N.  Y., 

the  Winyah  Sanitarium,  at  Asheville,  N.  C,  the  White  Haven  Sanitarium  and 

the  various  State  sanatoria.     Foreign  sanatoria  are  to  be  found  at  Falken- 

stem,  near  Frankfort-on-the-Main,  Goerbersdorf,  and  Hohenhonnef.     Solaria, 

in  connection  with  city  hospitals  for  advanced  cases,  would  I  am  certain, 

yield  gratifying  results.     Home  sanatoria  can  be  readily  improvised  by  stock- 

mg  living  apartments  with  growing  plants.    The  beneficial  influences  arising 

fcom  the  presence  of  the  latter  are  ascribable  to  two  functions — the  generation 

of  OBone  and  transpiration.     Tuberculosis  dispensaries  and  classes  are  highly 

recommended  in  the  treatment  of  tuberculosis  among  the  poor  and  persons 

having  small  means.    The  class  method  is  useful  as  an  object  lesson  to  teach 

the  essentials  in  the  home  that  are  taught  to  the  individual  in  a  sanatorium 

(Wood). 

Open-air    Treatment  at    Home, — ^This  method  is  now  widely  practised. 

It  hs  been  well  said  that  the  consumptive  need  not  necessarily  migrate  to 

«cure  restoration  to  health.    He  should  be  kept  constantly  in  the  open  air, 

Md  for  the  most  part  at  rest.    At  night  the  bed-room  windows  should  be  open, 

even  m  severe  weather.     Indeed,  sleeping  in  the  open  air  on  a  veranda,  porch, 

w  the  roof  is  to  be  advised  and  encouraged,  and  ingenious  contrivances  have 

hccn  invented  whereby  the  patient  can  occupy  a  bed  out-of-doors  at  all  seasons 

of  the  year.    With  warm  clothing,  abundance  of  good  food,  especially  raw 

|ggs  and  milk,  and  a  careful  regimen  surprising  results  are  obtained  even  in 

*wgc  cities.    In  my  opinion,  however,  most  tuberculous  patients,  at  all  events, 

require  the  rigorous  discipline  of  a  sanatorium  for  a  variable  period  of  time  so 

"*t  they  may  acquire  proper  habits  of  living.    Such  a  sanatorium  for  the 

'^tion  of  indigent  patients  should  be  situated  in  their  home  climate.    The 

^^Pwiment  has  already  been  made  in  Chicago  and  other  cities  with  complete 

^'^^^css.    Flick,  Minor,  and  Coleman  are  of  the  opinion  that  tuberculosis 

Patients  can  be  successfully  treated  in  their  homes  and  other  places  than  sana- 
toria. 

(2)  Feeding. — ^The  diet  should  be  both  nutritious  and  generous.  Too 
**^  attention  cannot  be  bestowed  upon  the  feeding.  Above  all,  when  the 
'^^es  prescribed  embarrass  in  the  slightest  degree  the  function  of  the  stomach 
™^ynms't  be  stopped. 

Such  albuminous  articles  as  milk,  eggs,  flesh,  fish,  and  fowl,  together  with 
*D  Abundance  of  fats,  should  be  taken.  The  carbohydrates  are  urgently  needed, 
but  they  must  be  taken  with  care  lest  they  derange  the  digestive  function. 
Overalimentation  with  raw  eggs  and  milk  is  strongly  advised  if  the  digestion 
IS  not  impaired.    The  eggs  are  to  be  slightly  beaten  and  stirred  into  the  milk 
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;icts  merely  as  a  fatty  food.  It  may  rarely  cause  further  impairment  of  the 
|)petite  and  digestion,  or  set  up  iiltestinal  disturbances,  when  its  effects  are 
Mrmful.  The  commencing  dose  should  be  small  (3j — 4.0,  once  or  twice 
kfly,  to  be  increased  after  a  time  to  Sij — 8.0,  two  or  three  times  daily).  It 
hoM  be  taken  about  mealtime.  When  the  oil  is  not  well  borne,  it  may  be 
Bven  in  combination  with  an  alkali  Qime,  soda).  As  a  substitute  for  cod- 
neroil,  cream,  preferably  Devonshire,  may  be  tried  (3ij  to  5ss — 8.0  to  15.0, 
ivee  times  daily). 

The  kypophospUies  are  serviceable  in  cases  attended  with  gastro-intestinal 
Ivtnrbance.    The  dose  is  3i  to  ij  (4.0-8.0)  thrice  daily,  after  food. 

Anenic  is  warmly  advocated  for  its  general  influence  in  this  disease.  The 
lose  should  be  small,  so  that  it  may  be  given  for  a  long  time  without  intemip- 
tioD.  As  sodium  cacodylate,  its  use  has  increased  of  late.  Jacobi  speaks 
lagjily  of  digitalis  in  tuberculosis  in  children. 

Specific  Therapy. — (1)  Chemotherapy. — All  over  the  civilized  world  efforts 
bivc  been  made  to  produce  a  specific  tuberculocide — some  drug,  synthetic  or 
Btherwise,  that  will  have  a  specific  and  direct  action  on  the  tubercle  bacilli. 
Ibp  results  as  yet  achieved  are  only  hopeful  at  the  best.  The  most  promising 
mports  come  from  Japan,  where  Koga^  has  produced  a  drug  which  he  calls 
Qfanocuprol,  a  salt  of  copper  and  potassium  cyanid.  With  this  drug  the  results 
b  the  first  and  second  stages  of  the  disease  have  been  truly  remarkable,  ac- 
nding  to  the  author.  Unfortunately,  however,  the  special  preparation  of  this 
■ik  is  not  given  by  Koga  in  his  paper,  and  apparently  it  will  remain  a  secret, 
■t  least  until  put  upon  the  market  as  a  proprietary  preparation. 

(2)  Tvberculin. — After  the  tragic  results  that  followed  the  use  of  tuberculin 
M  large  doses  when  first  introduced  by  Koch,  the  method  fell  into  disuse.     It 
kas  only  been  within  the  past  few  years  that  this  specific  type  of  treatment, 
iriudi  held  out  such  great  promise,  has  been  able  to  overcome  the  prejudice 
•Sabst  it,  and  has  come  into  more  or  less  general  use  by  those  who  are  special- 
Ung  in  tuberculosis.    Mindful  of  the  past,  the  presentniay  tuberculin  advo- 
cates empk>y  but  the  most  minute  dosage  (0.0000001  gm.  O.  T.),  which  is 
pdually  but  slowly  increased  in  amount.     Many  types  of  tuberculin  have 
ken  put  upon  the  market  or  are  prepared  at  various  laboratories.    They 
■cbdcO.  T.,  old  tuberculin;  B.  F.,  bouillon  filtrate;  T.  R.,  tuberculin  residue; 
B.  E.,  baciUary  emukion,  etc.    The  details  of  the  treatment  are  too  long 
to  incorporate  in  a  book  such  as  this.    Furthermore,  it  is  advisable  to  learn 
^methods  of  dosage  at  first  hand,  as  the  inherent  dangers  of  tuberculin 
^iMpy  are  such  that  the  drug  should  only  be  given  after  one  has  learned 
)lttnxi(^ly  how  it  should  be  done.    SufiSce  it  to  say  that  the  field  of  usefulness 
K  rather  limited;  in  fact,  some  men  skilled  in  the  handling  of  tuberculosis 
^iMse  its  administration  only  in  long-continued  chronic  cases  which  under 
die  best  of  treatment  show  no  improvement. 

(3)  Artificial  Pneumothorax. — ^The  collapse  of  the  lung  by  means  of  intra- 
Aienral  injections  of  a  gas,  in  order  to  put  the  pulmonary  tissue  at  physio- 
logic rest,  is  a  type  of  treatment  that  is  specific  in  that  it  is  used  for  a 
Vecific  purpose  rather  than  for  any  direct  effect  upon  tubercle  bacilli. 
JL  Henius^  ascribes  the  good  effects  to  lymph  stasis  and  hyperemia,  which,  in 
turn,  induce  renewed  growth  of  connective  tissue.  It  is  the  most  marked 
mpiovement  and  addition  to  the  therapeusis  of  pulmonary  tuberculosis  that 
utt  appeared  for  many  years,  and  the  results  that  have  been  achieved,  although 
3  yet  sufiBcient  time  has  not  elapsed  to  form  definite  opinions  as  to  the  end-re- 
alts,  would  seem  to  indicate  that  this  method  is  a  very  real  advance  in  the  hand- 

» Jour.  Exper.  Med.,  1916,  xxiv,  107. 
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ling  of  tuberculosis  of  the  lung.  The  method  was  originally  used  in  only  far- 
advanced  cases,  but  the  present  tendency  is  to  employ  it  in  early  cases.  As 
Otis  says,  the  "two  universal  accepted  indications  have  been:  extensive  uni- 
lateral, progressive,  or  chronic  lesions  which  fail  to  respond  to  the  ordinary 
hygienic-dietetic  treatment,  the  opposite  lung  being  comparatively  free  from 
disease,  and  recurring  more  or  less  severe  hemoptysis  or  a  single  severe 
hemorrhage  which  fails  to  yield  to  ordinary  treatment."  In  general,  it  may  be 
said  that  the  treatment  is  used  in  those  cases  in  which  the  usual  hygienic 
methods  are  not  proving  successful  and  in  which  complications,  such  as  abscess, 
have  arisen.  The  mediod  cannot  be  used  when  the  lung  is  bound  down  by 
adhesions,  though  repeated  injections  of  small  amounts  of  gas  apparently 
seem  to  be  able  gradually  to  overcome  the  restraining  traction  of  adhesions. 
Likewise  it  is  not  advisable  in  the  majority  of  cases  to  employ  artificial  pneumo- 
thorax in  the  presence  of  bilateral  lesions  unless  on  one  side  the  lesion  is  ap- 
parently small  and  inactive;  nor  when  there  is  severe  tuberculosis  elsewhere, 
e.  ^.,  in  the  intestines;  nor  when  severe  cardiac  or  renal  disease  exists;  in  pe^ 
sons  who  are  alcoholics;  when  grave  complications  are  present;  when  there  u 
pleurisy  with  effusion,  or  when  the  abdomen  is  distended  with  gas. 

There  are  several  types  of  apparatus  to  be  used  in  the  induction  of  artifidal 
pneumothorax  upon  the  market,  of  which  Dr.  Robinson's  is  to  be  recommended 
as  convenient  and  complete.  All  of  them  are  constructed  upon  the  same  gen- 
eral principle:  two  movable  glass  reservoirs,  one  for  the  gas,  the  other  for  water, 
a  manometer,  rubber  connecting  tubing,  and  a  good  needle  are  the  essential 
component  parts  of  the  instrument.  ^Mien  the  gas  (nitrogen  is  usually  em- 
ployed, though  filtered  atmospheric  air  is  sometimes  used,  particularly  at  the 
first  injection)  is  to  be  injected  it  is  run  into  one  of  the  bottles  from  the  gas 
tank.  The  needle,  under  antiseptic  precautions  and  with  local  anesth^ia 
of  the  skin,  is  run  into  the  pleural  cavity  at  right  angles  to  the  chest  waU. 
When  the  pleural  sac  is  reached  the  typical  respiratory  negative  pressure 
oscillations  are  seen  in  the  manometer.  Then  only  is  the  gas  allowed  to  run  in 
slowly  under  slight  pressure,  the  water  in  the  one  bottle  slowly  replacing  the 
gas  in  the  other  bottle  and  causing  the  requisite  amoimt  of  pressure.  At  the 
preliminary  inflation  between  250  and  500  c.c.  are  injected.  Subsequently 
injections  of  100  to  400  c.c.  of  gas  are  given  every  few  days  imtil  the  lung 
is  collapsed.  WTien  this  is  achieved  the  following  injections  are  given  about 
every  ten  days  for  a  while,  until  after  a  time  the  period  between  injections  can 
be  prolonged  to  three  or  four  weeks.  The  result  of  the  collapse  as  well  as  the 
conditions  preceding  should  be  carefully  studied  by  the  roentgen  rays. 

The  immediate  effect  of  the  injection  is  to  cause  considerable  tachycardia 
and  increase  of  symptoms,  but  in  a  short  time  there  occurs  a  marked  ameliora* 
tion  of  the  symptoms  if  the  collap>se  is  satisfactory.  Ckicasionally  complica- 
tions occur,  but  they  are  extremely  rare  if  a  proper  technic  is  followed  out 
Of  these,  the  most  dangerous  is  the  so-called  pleural  reflex,  shock,  and  collapse 
following  the  introduction  of  the  needle  into  the  pleura.  Other  less  grave 
complications  include  gas  embolism,  deep  or  subcutaneous  emphysema,  serious 
pleural  effusion,  infection,  displacement  of  the  heart,  puncture  of  the  lung, 
and  rupture  of  the  mediastinum. 

Sachs^  has  reviewed  1 145  cases  thus  treated  by  twenty-four  American  ob- 
servers. Benefit  resulted  in  29.9  per  cent,  of  1 108  cases,  while  the  effect  was 
merely  palliative  in  21.7  per  cent.  It  would  appear  from  these  figures  that  tbi 
method  is  applicable  in  only  a  little  over  half  of  the  cases.  From  our  preseni 
knowledge  it  is  not  knowTi  when  to  expect  the  development  of  a  spontaneous 
pneumothorax,  which  rarely  occurs  during  the  course  of  an  induced  pneumo- 

*  Jour.  Amer.  Med.  Assoc. j  November  27,  1915,  p.  1861. 
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thorax  (Marshak  and  Craighead^.  Raymond  and  Franjois'  strongly  advise 
the  intraspinal  injection  of  air  as  a  curative  agent. 

(4)  The  Roentgen  rays  have  been  recommended  in  the  treatment  of  pulmo- 
nary tuberculosis,  as  the  result  of  research  work  done  under  a  subsidy  from  the 
Koch  foundation.  The  principles  for  application  and  the  technic  are  the  same 
as  for  superficial  tuberculous  processes.  Ernst  Amstad  combines  heliotherapy 
and  Roentgen  rays  in  certain  forms  of  the  disease,  especially  gland  cases  and 
tuberculosis  of  the  peritoneum.  Active  fever  is  a  contraindication.  Elliott* 
also  lauds  heliotherapy  in  abdominal  tuberculosis. 

Treatment  of  the  Acute  Forms, — ^The  treatment  of  acute  tuberculosis  is 
an  expectant  one.  The  special  measures  recommended  above  should  be  tried, 
but  are  rarely  effective,  and  a  change  of  climate  is  inadvisable.  Supportive 
measures,  such  as  stimulants  and  nutritious  aliment,  are  required.  The 
medicinal  treatment  must  be  adapted  to  the  acute  febrile  condition,  but  all 
depressants  are  to  be  avoided.  Special  symptoms  may  be  relieved  in  accord- 
ance with  general  principles. 

In  renal  tuberculosis  recent  experience  confirms  anew  the  importance  of 
prompt  nephrectomy.  Castaigne  reports  5  cases  in  which  he  used  tuberculin 
or  Spengler's  immunizing  bodies,  or  both,  with  ultimate  success.  Barney 
recommends  epididymectomy  in  cases  of  tuberculous  epididymitis.  In 
tuberculous  peritonitis  Hoffmann  advises  opening  the  peritoneal  cavity, 
evacuating  the  fluid,  if  present,  and  painting  the  peritoneal  surfaces  of  the  gut 
and  abdominal  wall  with  10  per  cent,  tincture  of  iodin.  In  tuberculous  men- 
inifitis  Meyers  found  in  105  cases  spinal  puncture  to  relieve  or  prevent  con- 
vulsions, while  neither  large  doses  of  sodium  benzoate,  inunctions  of  mercury, 
nor  hexamethylenamin  were  of  any  value  in  this  form  of  the  disease.  In 
tuberculous  adenitis  the  roentgen  rays  should  be  employed  early.  Before  the 
removal  of  tuberculous  lympli-nodes  is  advised  foci  elsewhere  in  the  body 
should  be  excluded.  The  puerperal  state  exerts  an  aggravating  influence  on 
the  bacillary  process  in  most  cases,  hence  Farani  would  sacrifice  the  fetus  to 
the  mother  the  more  readily,  the  better  the  tuberculous  mother's  condition. 
Pregnancy  should  be  terminated  early  in  these  cases  (prior  to  the  fifth  month), 
after  which  every  means  should  be  applied  to  help  the  mother  to  throw  off 
the  tuberculosis.  Tuberculous  women  should  not  marry  unless  the  pulmo- 
nar)'  lesions  have  been  quiescent  for  a  moderately  prolonged  period  (Norris 
and  Landis). 

Treatment  of  Leading  Sjrmptoms. — (a)  Cough. — ^This  is  often  quite  annoy- 
ing. The  special  cause  or  causes  of  the  coughing  should  be  determined  before 
any  attempt  is  made  to  treat  it.  When  attributable  to  catarrhal  irritation  of 
the  upper  air-passages  it  is  best  treated  by  topical  applications.  The  fol- 
lowing substances  may  be  inhaled :  compound  tincture  of  benzoin  combined 
with  paregoric  or  carbolic  acid;  formalin;  creasote,  alcohol,  and  chloroform 
in  equal  parts.  For  local  applications  by  means  of  the  spray  sedatives  and 
narcotics  should  be  preferred,  and  a  solution  of  cocain  is  sometimes  most 
^cient.  The  cause  may  be  found  in  pleurisy  or  pleuritic  adhesions,  and  for 
this  condition  counterirritants,  as  iodin,  sinapisms,  etc.,  may  be  used.  Pleuritic 
coughs  often  demand  codein  or  even  morphin  in  moderate-sized  doses.  The 
cough  is  in  most  instances  occasioned  by  the  tuberculous  bronchitis,  and  to  a 
^sser  extent  by  the  vomicae.  Cough  mixtures  as  usually  formulated  are  apt 
to  disorder  the  digestive  function,  and  in  so  far  as  they  have  this  effect  they 
^re  positively  harmful.  Syrups  should  be  omitted  from  their  composition. 
Creasote  by  inhalation  is  the  remedy  par  exceUcncc  for  tuberculous  bronchitis 

» Review  Tuberculosis,  November,  1917,  p.  540. 
«  BuU.  delasoc.  med.  des  hdpit,,  October  26,  1917,  p.  1058. 
»  Canada  Med.  Assoc.  Jour.,  1917,  vii,  420. 
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combined  with  spirits  of  chloroform  and  alcohol.  When  expectoration  is 
copious,  preparations  of  terebene,  terpin  hydrate,  and  tar  may  be  resorted  to; 
and  when  the  cough  becomes  distressing  I  employ  codein  (gr.  |  to  i — 0.008- 
0.016,  every  three  or  four  hours)  in  the  form  of  a  granule.  In  the  later  stages 
morphin  is  allowable,  since  it  is  at  this  time  that  constant  coughing  or  severe 
paroxyms  of  cough,  if  not  restrained,  lead  to  utter  exhaustion.  Heroin,  in 
doses  of  gr.  J  to  -^  (0.01-0.005),  three  or  four  times  a  day,  acts  beneficially  in 
allaying  the  cough  that  accompanies  phthisis.  Stimulant  expectorants  may 
be  needful,  and  ammonium  carbonate  in  the  infusion  of  wild-cherry  bark  is 
perhaps  most  efficacious;  a  few  drops  of  the  deodorized  tincture  of  opium  or 
spirits  of  chloroform  may  be  added. 

(6)  Fever, — Creasote  has  found  a  slight  field  of  usefulness  in  the  treatment  of 
the  fever  of  tuberculosis.  In  my  experience  at  all  events,  the  cases  in  which  it 
has  been  used,  as  above  indicated,  have  shown  a  greatly  diminished  febrile 
movement.  Cold  or  tepid  spongings  of  the  body  at  intervak  of  one,  two, 
or  three  hours,  according  to  the  intensity  of  the  fever,  should  be  tried.  Internal 
antipyretics  are  rarely  advisable,  since  during  the  period  of  high  temperature 
the  cardiac  action  is  much  enfeebled;  but  if  urgently  called  for,  the  following 
may  be  employed:  acetanih'd  (gr.  ii-iij — 0.13-0.2),  phenacetin  (gr.  iii-v — 
0.2-0.3).  These  are  to  be  administered  about  two  hours  before  the  commence- 
ment of  the  daily  rise  in  temperature,  and  repeated  every  three  or  four  hours  if 
necessary.  Other  antipyretics  worthy  of  trial  are  the  mineral  acids  and  zinc 
oxid.  Keeping  the  patient  at  complete  rest  when  there  is  fever  is  of  the  ut- 
most importance,  though  he  should  be  wheeled  into  the  fresh  air  for  as  long  a 
time  as  possible  during  the  day. 

(c)  The  Nigktsweata, — Among  remedies  that  control  the  sweats  most 
successfully  may  be  mentioned:  atropin  (gr.  jIj^  to  ^ — 0.0005-0.001);  zinc 
oxid  (gr.  ii  to  v — 0. 13-0.32) ;  sulphuric  or  gallic  fecid ;  agaricin  (gr.  i  to  J — 0.008- 
0.016).  Calcium  chlorid  is  warmly  recommended  by  Peperhowe.  Sponging  with 
equal  parts  of  alcohol  and  tincture  of  belladonna  is  very  eflfective,  but  my  own 
best  results  have  been  derived  from  the  use  of  atropin  (gr.  -j-Ju  to  ^j^j— 0.0005- 
0.0007)  in  combination  with  agaricin  (gr.  | — 0.008). 

(d)  Secondary  Anemia. — Bullock  and  Peters  recommend  subcutaneous 
injections  of  citrate  of  iron  (0.05  gm.  injected  daily).  Barlow  and  Cunningham 
advise  the  subcutaneous  or  intramuscular  injection  of  arsenic  or  iron,  or  of  the 
two  in  organic  combination. 

(e)  Dysphagia  may  be  a  troublesome  symptom,  especially  from  involve- 
ment of  the  larynx,  and  it  is  best  met  by  local  applications  of  a  solution  of 
cocain  in  glycerin  and  water  (gr.  x  to  5  j^-6-30.0),  thrice  daily  before  meals. 
In  advanced  cases  I  have  resorted  to  hypodermic  injections  of  morphin 
(gr.  \ — 0.008)  before  meal-time. 

(/)  Gastric  Disturbance. — In  nearly  all  cases  of  phthisis  dyspeptic  symp- 
toms come  on  sooner  or  later,  and  for  this  gastric  disorder  nothing  is  so  im- 
portant as  a  proper  regulation  of  the  diet.  Perhaps  the  medical  treatment  of 
the  stomach  symptoms  has  been  dealt  with  at  sufficient  length,  save  that  of 
vomiting,  which  may  come  on  after  meals  and  constitute  a  distressing  con- 
comitant. Those  remedies  giving  the  best  results  may  be  adduced  as  follows: 
Cerium  oxalate  (gr.  v  to  viij — 0.32-0.51),  in  capsules  before  meab;  calomel  and 
soda  in  fractional  doses;  dilute  hydrocyanic  acid  (iijjii  to  lij — 0.13-0.2);  and 
chipped  ice  with  brandy  sprinkled  over  it,  taken  at  short  intervab,  but  espe- 
cially shortly  before  meal-time. 

(g)  Diarrhea. — ^The  most  important  factor  in  the  treatment  of  this  symp- 
tom is  a  properly  restricted  dietary.  Alum  whey,  mutton  and  chicken  essence 
are  of  service,  but  curds  of  milk,  beef-tea,  and  solids  are  not  suitable.  Of  the 
numerous  medical  measures  that  have  been  employed,  the  most  useful  are 
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smuth  subgallatey  lead  acetate,  opium,  thymol,  salol,  benzonaphthol,  and 
iphthalin.  To  these  may  be  addea  the  following  acid  diarrhea-mixture,  each 
OBe  containing — 

9.    Acid,  acetici  dil.  iq^x        (0.6); 

Morphinae  acetat.,  gr.  |      (0.008); 

Plumbi  acetat.,  gr.  i-ij  (0.065-0.13). 

Complications  when  they  arise  must  be  dealt  with  according  to  accepted 
Impeutic  principles. 

(i)  Hemoptysis. — As  a  rule  the  ordinary  case  of  hemoptysis  will  be  con- 
tnDed  by  absolute  rest  in  the  recumbent  position,  together  with  a  hypodermic 
rfmorphin  to  assist  in  keeping  the  patient  quiet  and  to  limit  cou^.  In  in- 
tnctable  cases,  however,  these  measures  frequently  fail  and  recourse  must  be 
bd  to  other  methods.  Drug  therapy  includes  the  use  of  pituitrin,  which 
Vfiggas  has  shown  elevates  systemic  arterial  pressure,  but  lowers  the  pulmonary 
pOBures.    The  nitrites  are  also  of  value  in  some  cases.     Emetin  has  been  used 

Cly  on  empirical  grounds,  and  apparently  has  given  satisfactory  results; 
its  use  is  not  to  be  recommended  as  it  is  a  decided  cardiac  and  respiratory 
dqpiessant.  Methods  to  increase  the  coagulability  of  the  blood  and  decrease 
Ifae  bleeding  time  include  sodium  chlorid,  blood-serum,  coagulose  (precipitated 
krse-serum),  and  coagulin  (dried  blood-platelets).  Normal  horse-serum  is 
IRptred  and  marketed  in  10  c.c.  syringes,  ready  for  injection.  A  syringeful 
■ay  be  given  and  repeated  in  an  hour  or  so  if  hemorrhage  does  not  stop.  Di- 
Retions  for  the  preparation  of  the  last  two  compounds  accompanies  the  package 
nirliich  they  are  for  sale. 

Occasionally,  when  in  spite  of  the  methods  suggested  above  hemoptysis 
lenists  and  is  uncontrollable,  collapse  of  the  lung  by  production  of  artificial 
Foeamothorax  is  indicated.  If  the  lung  can  be  collapsed,  even  partially  col- 
■IMed,  the  bleeding  will  promptly  cease. 

Bendis  of  Treatment. — In  order  to  unify  the  results  of  treatment  and  to  have 
t  standard  whereby  reliable  statistics  might  be  compiled,  it  has  been  recom- 
nended  by  the  National  Association  for  Study  and  Prevention  of  Tuberculosis 
^t  the  following  scheme  be  employed  to  show  the  results  of  treatment  and 
flie  condition  of  patients  on  discharge  from  sanatorium,  hospital,  or  dispensary 
ore. 

{AU  oonstitutional  symptoms  and  expectoration  with  bacilli- 
absent  for  a  period  of  two  years  under  ordinary  conditiona 
of  life. 

(All  constitutional  symptoms  and  expectoration  with  bacilli 
absent  for  a  period  of  six  months,  the  physical  signs  to  be 
^ose  of  a  healed  lesion. 

[All  constitutional  symptoms  and  expectoration  with  bacilli 
™>tod  I     absent  for  a  period  of  three  months;  the  physical  signs  to  be- 

[    those  of  a  healed  lesion. 

{Absence  of  all  constitutional  symptoms;  expectoration  and 
bacilli  may  or  may  not  be  present;  physical  signs  stationary  or 
retrogressive;  the  foregoing  conditions  to  have  existed  for  at 
least  two  months. 

[Constitutional  symptoms  lessened  or  entirely  absent;  physical 
lopwviBd  i     signs  improvea  or  unchanged;  cough  and  expectoration  with 

[    bacilli  usually  present. 

Obimpioyed:  All  ^'^m't**^  symptoms  and  signs  unabated  or  increased. 

Died. 
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Modes  of  Infection. — ^The  disease  is  transmitted  by  contact;  but  Widal 
and  others,  who  have  studied  the  disease  as  it  exists  in  the  Hawaiian  Islands, 
think  that  leprosy  is  contagious  only  by  inoculation.  Long's  experiments 
point  to  transmission  by  means  of  the  bedbug.  Both  mosquitos  and  bed- 
bugs have  been  found  infected  by  the  leprosy  organism  and  a  suggestive 
btallis  has  been  found  in  rats.  Morrow's  view,  that,  like  syphilis,  leprosy 
is  generally  transferred  by  sexual  intercourse,  receives  support.  Hansen  holds 
thit  the  infection  atrium  is'  unknown;  he  thinks  it  probable,  however,  that  the 
mouth  and  nasal  cavities  are  the  avenues  of  entrance.  Sticker  also  regards 
the  nasal  mucous  membrane  as  the  primary  focus,  and  finds  in  it  constant 
lesions.  The  bacillus  has  been  found  in  the  floors  and  walls  of  houses  in  leper 
ookiiies,  and  also  from  the  urine  and  even  the  milk  of  patients.  Healthy 
nasal  carriers  have  been  observed.  • 

Clinical  History. — ^Two  forms  are  recognized,  the  tvbercvlar  and  the 
oiwffMic,  but  neither  of  these  runs  its  entire  course  without  developing  into 
a  third  or  mixed  form. 

The  incttbaiion  is  usually  long  (three  to  five  years — Hansen) .  It  may  rarely 
be  shorter  or  much  longer.  Vague  prodromes  are  present  for  years  (drowsiness, 
diilliness,  recurring  attacks  of  fever,  debility). 

(1)  Taberenlar  Form. — ^In  the  first  stage  there  is  a  patchy,  cutaneous 
erj^iema  with  a  slight  hyperesthetic  elevation  of  the  afiFected  areas  (macular 
lepmy).  These  are  oftenest  seen  on  the  face,  the  extensor  surfaces  of  the 
aims  and  knees.  They  may  vanish  and  leave  the  skin  pigmented  and  anes- 
thetic, and  later  the  pigment  may  disappear,  while  white  spots  of  corresponding 
mtrtmBin  (lepra  alba). 

Whoi  the  disease  progresses  less  favorably  tuberculous  nodules  (dusky 
led  or  almost  brown  in  color)  develop  in  addition  to  anesthesia.  The  small 
ones  soon  disappear,  while  the  large  ones  are  either  absorbed  or  break  down 
and  ulcerate — changes  which,  as  they  advance  together  with  the  slow  healing 
process,  produce  marked  deformities.  The  skin  is  greatly  thickened  and  pre-, 
sents  a  scaly  surface,  and  there  is  loss  of  substance  in  certain  parts,  while  others 
tie  enormously  enlarged  (eyebrows,  nostrils,  lips,  etc.).  Among  the  many 
symptoms  pointing  to  involvement  of  the  mucous  membrane  are  ozena,  hoarse- 
luts,  or  even  aphonia,  and  the  signs  of  inhalation-pneumonia.  Blindness  often 
ensues  as  the  result  of  extension  of  the  process.  To  ulcers  extending  deeply 
into  the  mucosa  of  the  pharynx  and  larynx  death  may  often  be  ascribed. 

(2)  Anesthetic  Form. — In  this  variety  the  local  symptoms  point  usually  to 
implication  of  the  nerves.  At  the  onset  there  are  pain  and  patchy  hyperes- 
tkena,  while  minute  bulbe,  due  to  trophic  changes,  put  in  an  appearance  on 
the  aims  and  legs.  The  muscles  supplied  by  the  branches  of  the  affected  nerve- 
trunk  waste,  and  the  superficial  nerves  feel  thickened  and  nodular.  Mourao 
<iMcribe8  a  new  sign  the  result  of  wasting  away  of  the  muscles  on  the  ulnar 
side  of  the  hand  and  the  muscles  of  the  inner  aspect  of  the  foot  on  the  same 
«le,  with  loss  of  sensibility.  Bright  red  patches  of  vasomotor  congestion  appear 
•nd  soon  become  anesthetic,  while  the  macule  disappear.  Anesthesia  may 
proceed  without  the  latter  eruption.  Dry,  yellowish-white,  scaly  patches  upon 
the  tnink  and  extremities  are  also  visible.  Early  their  centers  alone  are 
aesthetic,  but  subsequently  the  loss  of  sensation  spreads  even  to  healthy 
portions  of  the  skin. 

Trophic  alterations  reach  an  extreme  degree.  BuIIr*  appear,  and,  bursting, 
«ve  perforating  or  destructive  ulcers,  usually  upon  the  extremities.  As  the 
fwult  of  absorption,  wasting,  and  necrosis  ^reat  deformities  are  profluced. 
The  hands  often  take  on  a  claw-like  form,  and  the  fingers  and  toes  may  disap- 
pear (lepra  mutilans). 
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Diagnosis. — ^The  early  diagnosis  rests  upon  the  presence  of  patchy 
erythema  with  hyperesthesia,  followed  by  the  development  of  anesthesia, 
with  a  disappearance  of  the  muscular  eruption.  Nodular  neuritis  b  pathog- 
nomonic of  anesthetic  leprosy.  Scrapings  of  the  skin  lesions  frequently  show 
the  specific  bacilli.  In  the  advanced  stages  of  either  form  confusion  could 
scarcely  arise.  Complement-fixation  tests  are  generally  positive  and  specific 
when  tiie  sera  of  lepers  are  tested  against  antigens  prepared  from  lepiomas. 
Between  40  and  90  per  cent,  of  leprosy  patients  give  a  positive  Wassermann 
reaction  (McCoy).  The  nodular  form  of  tvberctdar  sypkUis  is  distinguished 
by  the  distribution  of  the  lesions,  the  history,  the  frequent  sensory  nerve 
lesions,  and  by  incising  the  tubercle  and  compressing  serum  from  it — ^when 
lepra  bacilli  are  found  in  the  exudate — ^bacilli  may  be  found  in  the  nasal  secre- 
tion. Shoemaker  and  Boston  report  an  advanced  case  where  lepra  bacilli  were 
found  in  the  blood,  and  collected  reports  of  20  similar  cases  from  the  literature. 

Prognosis. — ^Leprosy  runs  a  very  chronic  course,  lasting  sometimes 
two,  three,  or  more  decades.  The  prognosis  as  to  the  final  issue  is  hopeless, 
but  the  patient  may  live  in  comparative  comfort  for  many  years  before  the 
ravages  of  the  disease  cause  great  mutilation.  Honeij  considers  the  change  in 
morning  pulse-rate — ^higher  than  at  evening — as  an  index  to  the  condition  of 
the  patient.  Certain  diseases  are  supposed  to  exercise  a  retarding  effect  on 
leprosy  (erysipelas,  pneumonia,  variola,  phthisis). 

Treatment. — ^The  disease  has  thus  far  resisted  all  methods  of  treatment 
Matthews  treated  7  cases  representing  both  kinds  of  leprosy  with  roentgra 
rays  and  high  frequency,  and  concludes  that  it  b  the  only  method  which  has 
produced  any  real  effect  on  the  progress  of  the  disease.  IntemaUy,  chaulmoogra 
oil  has  been  employed  with  excellent  results.  Dyer  says  that  it  is  the  only  rem- 
edy producing  consistently  good  results.  It  is  administered  in  pearls  or  capsules 
(each  containing  iijjiij  to  v — 0.2  to  0.3),  in  ascending  doses,  until  the  limit  of 
tolerance  is  reached — ^from  50  to  150  minims  (3.08-9.24  c.c).  Reiser,  working 
among  the  Filipinos,  gives  the  drug  hypodermically.  L.  Rogers^  has  recentiy 
proposed  the  use  of  sodium  gynocardate  intravenously  as  a  promising  remedy 
in  the  anesthetic  cases.  In  a  still  later  report  Rogers^  finds  that  the  combined 
intravenous  and  oral  administration  of  sodium  salts  of  the  fatty  adds  of  chaul- 
moogra oil  will  effect  a  cure  in  many  cases  in  from  one  to  two  years.  In  still 
more  recent  work  (1919)  Rogers  and  Muir  have  employed  a  sodium  salt  of  the 
fatty  acids  of  cod-liver  oil  with  equally  good  results  as  far  as  the  cases  had  gone. 
Surgical  interference  may  become  necessary.  Manson  advises  free  excision 
if  only  one  tubercle,  and  no  signs  of  a  general  invasion,  be  present.  Segre- 
gation of  lepers  has  been  instituted  in  certain  localities. 


GLANDERS 

(Farcy) 


Definition. — An  infection  of  equine  origin,  caused  by  the  Bacillus  malleL 
Two  forms  are  recognized — true  glanders  and  farq/. 

Pathology. — ^The  characteristic  lesions  are  new  growths  (granulomata, 
according  to  Virchow),  which  are  usually  nodular  in  character,  though  they 
may  be  diffuse.  These  masses  soften  and  form  ulcers  when  they  occur  on  tli 
nasal  mucosa,  and  abscesses  when  they  are  situated  subcutaneously.  Micro- 
scopically, the  nodular  tumors  are  composed  of  cells — ^lymphoid  and  epithe- 
lioid— together  with  the  specific  bacillus. 

»  BrU.  Med.  Jour.,  October  21,  1916,  660. 
« Indian  Jour.  Med.  Rea.,  1917,  v,  277. 
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Etiology. — ^The  morbid  changes  above  described  are  caused  by  a  specific 

organism,  the  BadUtuf  maUei,  which  resembles  closely  the  tubercle  bacillus, 

tbimi;^  it  is  a  little  thicker  as  well  as  shorter.    It  is  non-motile.    It  can  be 

icudily  grown,  and  as  readily  inoculated  into  horses,  in  which  it  produces  the 

doeaae  with  every  characteristic  symptom.    Perhaps  the  simplest  method  of 

ffywiJTig  the  Bacillus  mallei  "is  to  treat  a  cover-glass  preparation  with  warm 

cubd-fuchain  (preceded  by  acetic  add),  and  then  wash  it  off  with  a  2  per  cent. 

tohition  of  nitric  add." 

Modes  of  Infection. — ^The  virus  is,  as  a  rule,  transferred  directly  from  the 
'  ioAected  animal  to  man,  hence  the  disease  occurs  almost  invariably  among 
mdet  and  persons  who  come  in  contact  with  horses  (hostlers,  coadunen, 
tokSers,  veterinarians,  and  farmers).  Transmission  from  man  to  man  has 
been  observed,  but  rarely.  The  medium  of  conveyance  is  either  the  pus  or 
Ike  naad  secretions,  whidi  may  drop  or  be  blown  from  the  animal's  nostrils 
ipoQ  a  wound  in  the  skin  or  mucous  membranes,  however  slight,  and  be 
absorbed. 

Immunity. — ^The  disease  is  rare  in  man  because  of  natural  immunity. 
Sbger  has  produced  artificial  immunity  by  intravenous  injections  of  sterilized 
cultuies  of  the  glanders  bacillus. 

Clinical  History. — ^The  duration  of  the  incubation  period  is  from  three 
to  five  days,  and  rarely  longer.  Both  glanders  and  farcy  may  be  actUe  or 
dbtmte  in  their  course. 

(1)  Acute  Glanders. — At  first  the  signs  of  inflammation  develop  at  the 
pomt  of  infection,  lymphangitis  and  swelling  of  the  adjacent  lymphatic  glands 
being  associated.  Fever  and  other  evidences  of  general  disturbance  soon  ap- 
petr,  andjat  the  end  of  two  or  more  days  the  nasal  mucosa  becomes  implicated, 
vken  forming,  from  which  a  fetid  mucopurulent  (sometimes  blood-streaked) 
disdiarge  takes  place.  Nosebleed  is  common.  Later  an  eruption  comes 
out  on  the  face,  die  trunk,  and  the  extremities,  particularly  about  the  joints. 
It  is  papular,  quickly  becoming  pustular,  and  the  pustules  may  dry  up  while 
fresh  papules  are  developing — a  characteristic  feature.  The  /ace,  particularly 
fe  nose,  now  swells,  and  a  bluish-brown  tumor  covered  with  vesicles  appears. 
Implication  of  adjacent  mucous  membranes — conjunctivae,  pharynx,  mouth, 
^-~is  usual,  and  less  frequently  the  bronchial  and  gastro-intestinal  mucous 
VKmbranes  are  involved.  The  ulcerative  processes  may  extend  to  the  bones, 
^tting  up  necrosis.  True  arthritis  occurs  in  10  per  cent,  of  the  cases  (H. 
Morel).    Bronchopneumonia  is  a  common  complication. 

(2)  Chbonic  Glanders. — ^A  rare  disease  with  mild  but  vague  general 
^ptoms,  as  muscular  and  arthritic  pains,  fever  at  intervals,  asthenia,  and 
Progressive  wasting,  and  the  local  features  of  nasal  catarrh,  with  a  bloody 
D^ucopurulent  discharge.    Cough  may  be  present. 

&)  Acute  Farcy. — In  this  form  the  virus  is  inoculated  into  the  skin, 
^uich  presents  the  chief  symptoms,  the  nasal  condition  being  in  abeyance 
*  absent  The  primary  lesion  is  of  an  aggravated  type,  accompanied  by 
"^^unatms  cutaneous  boils  and  abscesses,  often  following  the  line  of  the  lymph- 
*ac8.  Their  favorite  seat  is  in  the  vicinity  of  the  joints.  The  constitutional 
^ptoms  simulate  those  of  acute  pyemia. 

(4)  Chronic  Farcy. — Granidomatous  tumors,  resulting  in  abscesses, 
fonsthure  the  chief  clinical  peculiarity.  The  abscesses  are  situated  primarily 
^  the  subcutaneous  tissues,  and  often  near  the  joints.  As  a  rule  they  open 
footaneously  and  discharge,  first  a  thick,  creamy  pus,  and  later  a  thin,  fetid 
fluiterial.  Tliey  sometimes  form  distinct  ulcers,  extending  in  depth  until  the 
bones  are  involved. 
The  general  symptoms  simulate  those  of  chronic-  glanders,  the  fever-curve 
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i  the  bloody  the  following:  (1)  The  anthrax  bacillus  has  the  form  of  a  rod  of 
length  x'arying  from  5  to  20  /iy  and  in  breadth  from  1  to  1.5  /i.  It  b  broken 
ip  into  short  articulations  from  1.5  to  2  m  long,  placed  end  to  end  like  the 
eoetions  of  a  tenia,  the  ends  of  each  articulation  being  slightly  swollen,  giving 
Ik  appearance  of  a  bamboo  cane;  (2)  clear  spaces,  appearing  like  a  biconcave 
leos,  &ast  between  the  ends  of  the  articulations,  and  result  from  the  slight 
eoocavity  of  these  ends;  (3)  a  capsule,  often  distinctly  marked,  surrounds  the 
lod,  seeming  to  form  a  protoplasmic  support  for  the  individual  articulations. 
These  threads  of  anthrax  bacilli  stain  best  with  Loffler's  blue.  They  grow 
■eidily  on  various  media  (agar,  gelatin,  potatoes,  etc.)  into  interlacing  thread- 
Ike  filaments  which  distincdy  show  spore-formation,  the  threads  assuming  the 
qipeannce  of  strings  of  beads.  The  spores  resist  desiccation,  many  of  the 
fmnicides,  and  boiling  water  even  for  a  few  minutes.  Inoculations  are  fol- 
med  by  the  production  of  the  pustule  of  anthrax. 

Modes  of  Infection. — ^The  virus  (spores)  gains  entrance  into  the  human 
body  throu^  the  skin  (slight  wounds,  abrasions,  or  scratches),  the  intestines 
(widi  food),  or  through  the  lungs  (rarely).  Norton  and  Kohman  met  with 
i  cue  of  anthrax  in  a  soldier  in  which  the  bacillus  was  found  on  a  new  shav- 
ing bnisL  The  sting  of  insects  (mosquitos,  flies)  may  also  transfer  the  poison 
tomaiL 

Prediipmng  Causes.— Occupation  is  most  influential:  persons  who  come 
Bsto  direct  contact  with  infected  animals  (hostlers,  butchers,  shepherds),  and 
workers  m  factories  who  handle  the  hair  or  hides  of  such  animals,  being 
liable. 

bmninity. — ^Pasteur's  well-known  protective  inoculation  with  attenuated 
▼WB  has  been  extensively  practised  in  anthrax  localities,  with  very  favorable 
'wolte.  Peterman,  however,  reinvestigated  the  question  of  immunity  by  the 
•ttwmoac  of  anthrax,  and  found  it  without  protective  action,  except  in  the 
<»sc  of  cultures  on  ox-serum,  which,  when  injected  in  large  quantities  into  the 
^^^  conferred  temporary  immunity. 

Qinical  History. — ^The  period  of  incubation  is  from  one  to  three  days. 
Two  leading  types  are  distinguished: 

(1)  External  Anthrax.— (a)  Malignant  Pustule,— kt  the  point  of  infection 
(toe  hand,  arm,  neck  or  face,  or  other  exposed  part)  a  small  papule  first  ap- 
PttB,  and  develops  into  a  vesicle  of  considerable  size  with  bloody  contents  (no 
N.  TTiis  vesicle  breaks,  leaving  a  characteristic  dark-bluish  or  black  scab 
^thiax),  and  encircling  the  primary  vesicle  an  areola  of  miliary  vesicles  may 
J^ticed.  The  base  of  the  original  vesicle  now  becomes  swollen  and  indurated, 
*«  this  brawny  edema  spreads  rapidly  to  the  adjacent  tissues  until  an  exten- 
JJjearea  is  involved.  Tbere  is  neither  burning  pain  nor  tenderness  present. 
Ine  neighboring  lymph-glands  may  or  may  not  be  inflamed ;  if  so,  they  are  apt 
to «* connected  with  the  pustule  by  red  lines  (lymph-vessels,  veins). 

Severe  general  disturbam;es  accompany  the  local  disorder  in  the  course 

w  a  couple  of  days,  and  comprise  fever,  decided  prostration,  sweats,  splenic 

^i'gement,  and  delirium  tending  toward  coma.   If  recovery  occurs,  the  edema- 

1^  swellmg  subsides  and  the  black  scab  is  cast  off.     In  unfavorable  instances 

«%8e  develop,  and  the  case  ends  fatally  between  the  fourth  and  eighth 

daj^    In  such  instances  intestinal  symptoms  (diarrhea)  or  nervous  phenomena 

of  aggravated  type  may  attend. 

.  W  Anthrax  Edema— In  a  certain  proportion  of  the  cases  the  sysinnic 
if^ectian  is  out  of  proportion  to  the  local  disturbance,  the  latter  consisting  of  an 
jdematous  swelling  without  the  presence  of  an  eschar.  The  eyelids  (com- 
nonly),  lips,  tongue,  and  upper  extremities  may  be  the  seat  of  extensive  swell- 
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mg,  though  there  is  no  change  in  the  color  of  the  skin.  This  is  a  dangerous 
condition,  and  may  result  in  gangrene. 

(2)  Internal  Anthrax. — (a)  Intestinal  Mycosis. — In  this  form  certain  general, 
indefinite  symptoms  are  the  primary  features,  such  as  headache,  pains  in  the 
limbs,  anorexia,  languor.  Soon  acute  gastro-intestinal  features  supervene, 
sometimes  preceded  by  a  chill.  As  a  rule,  vomiting  occurs,  followed  by  ab- 
dominal pains  and  diarrhea,  and  the  stook  often  become  bloody.  Hemorrhage 
may  also  occur  from  other  outlets.  Other  symptoms,  as  dyspnea,  marked 
cyanosis,  and  restlessness,  are  noted,  followed  sometimes  by  stupor,  general 
convidsions,  or  spasms  of  single  muscles  or  groups  of  muscles.  There  b 
moderate  fever  and  the  spleen  is  enlarged.    Death  is  preceded  by  collapse. 

Interesting  epidemic  outbreaks  of  internal  anthrax  have  occurred,  due 
both  to  drinking-water  derived  from  infected  wells  and  also  to  diseased  meat 
Murisier  has  related  the  history  of  an  epidemic  in  which  200  persons  fell  iU 
after  eating  meat  from  a  certain  cow.  The  animal  was  quartered  by  a  butcher 
who  had  previously  slaughtered  an  ox  afflicted  with  anthrax,  and  had  not 
disinfected  his  instruments;  four  days  after  this  25  persons  were  attadced  by 
the  disease. 

(6)  Woolsorters'  Disease. — ^This  occurs  among  the  operatives  in  factories 
in  which  imported  wool  or  hair,  mostly  from  Russia  and  South  America,  is 
sorted,  and  to  produce  the  typical  afiFection  the  infection  must  be  swallowed 
or  inhaled  in  the  form  of  dust.  Mixed  cases,  or  those  showing  both  external 
and  internal  anthrax,  may  be  met  with  among  workers  in  curled-hair  establish- 
ments and  the  like.  The  onset  is  sudden,  with  a  chill  that  is  accompanied  by 
pains  in  the  back  and  legs,  prostration,  and  a  sharp  rise  of  temperature  to  102^ 
or  laS**  F.  (38.8^-39.4°  C.).  The  local  symptoms  may  either  be  chiefly  pul- 
monary or  gastro-intestinal.  The  former  consist  in  dyspnea,  chest-pains 
or  feelings  of  constriction,  cough,  and  rarely  the  physical  signs  of  brondiitb; 
the  latter  comprise  vomiting  and  a  diarrhea  that  is  followed  by  collapse,  with 
marked  lividity.  Nervous  symptoms,  delirium,  convulsions,  or  coma  are 
often  prominent  in  serious  forms;  but  a  fatal  ending  may  occur  while  the  mind 
is  unclouded.    The  course  ranges  from  one  to  five  days. 

(c)  Rag-pickers'  Disease  ("Hademkrankheit")- — ^This  has  been  identified 
by  Eppinger  as  the  same  form  of  disease  as  "woolsorters'  anthrax.'*  It 
occurs  among  the  rag-sorters  in  the  paper  mills  near  Graz.  Infection  occurs 
in  the  respiratory  tract.  The  symptoms  observed  are  high  fever,  foUowed  by 
collapse,  with  depression  of  the  body  heat,  painful  and  paroxysnud  cough, 
cyanosis,  very  weak  heart,  together  with  the  signs  of  pleuritic  effusion  and 
consolidation  of  the  lung. 

Diagnosis. — ^The  history  (occupation,  etc.)  and  the  appearance  of  the 
malignant  pustule  in  external  anthrax  leave  little  room  for  doubt.  Hie 
diagnosis,  however,  should  be  confirmed  by  an  examination  of  the  contents  of 
the  pustule  for  the  presence  of  bacilli,  and  if  found  they  should  be  cultivated 
and  inoculated  upon  a  guinea-pig  or  rabbit. 

Internal  anthrax  may  be  suspected  if  the  more  characteristic  pulmonaiy 
or  gastro-intestinal  symptoms,  together  with  those  of  systemic  intoxication^ 
develop  in  persons  whose  occupation  entails  exposure.  In  doubtful  cases  the 
presence  of  bacilli  in  the  blood  must  be  shown. 

Prognosis. — In  external  anthrax  occurring  in  healthy  persons  the  disease 
often  pursues  a  favorable  course;  moreover,  radical  sugical  measures  have 
decreased  the  death-rate  decidedly.  Internal  antrax,  however,  is  a  deadly 
affection.  As  regards  "woolsorters'  disease,"  those  who  survive  for  one  weds 
usually  recover  (Bell). 

Treatment. — ^Prophylactic  measures  embrace  the  sterilisation  and  de* 
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itraction  of  the  hair,  hides,  wool,  etc.,  of  infected  animals  as  well  as  the  crema- 
doQ  of  their  bodies.     Subsequent  disinfection  of  the  infected  premises  and  the 
ptohibition  of  grazing  in  infected  pastures  are  matters  of  the  utmost  impor- 
tuoe.     Dudley  states  that  if  disinfection  be  done  thoroughly  before  spore 
devdopment  occurs  an  epidemic  can  be  avoided.    Sterilization  of  the  patients' 
kands  before  meals  or  the  wearing  of  rubber  gloves  is  suggested  to  prevent  the 
iiKtal  intestinal  involvement.    In  the  carbuncular  form,  if  seen  early,  the  best 
tueatment  is  excision  of  the  affected  area  by  means  oiF  the  cautery  or  knife, 
indoding  a  considerable  amount  of  surrounding  skin.    In  the  edematous  va- 
liety  early  excision  followed  by  cauterization  is  indicated.    If  impossible,  as 
is  the  rule,  ii^ections  of  carbolic  add  in  a  solution  of  water  and  glycerin  (1  :  10) 
into  Ae  surrounding  tissue  have  given  the  best  results.    Hallopeau  recommends 
4at  in  order  to  prevent  extension  the  neighboring  structures  be  bathed  with  a 
10  per  cent,  solution  of  carbolic  add  (first  dissolved  in  alcohol)  in  oil  or  glycerin. 
Internally,  stimulants,  antiseptics,  and  nourishing  food  constitute  our  chief 
idiance.    In  internal  anthrax  efforts  at  treatment  avail  nothing.    Several 
seta  have  proved  valuable  in  the  treatment  of  anthrax,  the  best  being  that  of 
Sdavo,  which  is  obtained  from  the  sheep  or  ass  (Emery).    Penna,  Cuenca, 
and  Kraus  record  140  patients  treated  with  normal  beef-serum,  with  the  loss 
cf  only  1,  or  0.71  per  cent.    The  dose  ranged  from  10  to  30  mil.  as  the  av- 
enge, up  to  40  and  50  in  the  most  intense  cases.    The  dose  is  repeated  on  the 
neit  and  the  following  day  at  need. 


HYDROPHOBIA 

{Rabies) 


Definition. — ^A  specific,  infectious  disease  peculiar  to  camivora  and  to 
ft  less  extent  to  herbivora,  which  may  be  communicated  to  man  by  direct  inocu- 
ktkm.  It  is  characterized  by  slight  fever,  spasm  of  the  larynx  and  pharynx, 
<Uirhun,  a  short  stage  of  paralysis,  coma,  and,  in  the  great  majority  of  cases, 
•  &tal  termination. 

Piathology. — ^The  fauces,  pharynx,  and  esophagus  may  be  congested, 

flatter  organ  being  sometimes  markedly  edematous;  pulmonary  congestion 

Itts  also  been  noticed.    The  mucous  membrane  may  show  here  and  there 

I^NQts  of  hemorrhage,  and  Fitz  has  observed  blood-extravasations  into  the 

poivascular  spaces  of  the  brain.    Soft  thrombi  may  fill  the  cerebral  vessels, 

^^^lecially  the  veins,  while  the  blood  has  a  dark  color  and  its  clots  lack  firmness. 

Balzer,  Benedikt,  Kolesnikoff,  and  Schaffer  made  studies  of  the  changes 

^  the  nervous  system.    Later  Babes  described  the  tubercles  rabiques,  which 

•  coirigt  of  pericellular  accumulations  of  embryonal  cells,  the  latter  finally 

^Wng  the  place  of  the  destroyed  cell.    More  recently  Van  Gehuchten  and 

Kffis  discovered  lesions  in  the  cerebrospinal  and  sympathetic  ganglia;   they 

^ODsist  in  the  atrophy,  the  invasion,  and  the  destruction  of  tie  nerve-celb 

''Wight  about  by  new  formed  cells  derived  from  the  capsule,  which  appears 

fcrtwcen  the  cell  body  and  its  endothelial  capsule.    These  new  formed  cells 

inaeaae  in  number,  invade  the  protoplasm  of  the  nerve-cell,  and  finally  com- 

pfetdy  occupy  the  entire  capsule.'^    Rarely  the  kidneys  may  show  cloudy 

speSmg. 

Etiology. — ^Pasteur  has  found  the  poison  abundantly  present  in  the  nerve- 
centers,  and  has  transferred  the  disease  by  taking  bits  of  brain  substance  or 
medulla  derived  from  an  infected  animal  and  inoculating  them  into  healthy 
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ver,but  it  may  be  absent;  the  pulse  is  moderately  accelerated  and  is  sometimes 
Regular,  and  toward  the  end  of  this  stage  the  reflex  spasms  of  the  respiratory 
ipparatus  develop  spontaneously.  Mental  aberrations  and  melancholia  may 
CDSue,  and  often  lead  to  suicidal  tendencies. 

(2)  The  Paralytic  Stage. — In  the  concluding  stage  the  patient  passes  into 
actual  unconsciousness  or  coma,  without  spasms.  This  lasts  from  twelve  to 
fifteen  hours,  ending  in  death. 

In  man  there  is  a  paralytic  form  of  rabies,  but  it  is  rare  as  compared  with 
the  delirious  or  psychic  type.  Thirty  cases  have  been  reported  by  Gamal^ia, 
and  it  is  apt  to  follow  deep  and  multiple  bites.  The  paralysis  begins  near  the 
part  bitten,  and  spreads  until  it  becomes  general,  finally  involving  the  respira- 
tory centers.  In  rodents  quiet  madness  ("dumb  rabies")*  without  maniacal 
cxdtement,  is  the  rule. 

Diagnosis. — ^The  hyperesthesia,  the  fear  of  water,  the  reflex  spasms 
CO  attempting  to  swallow,  accompanied  by  dyspnea  and  great  mental  agita- 
tion, form  a  very  characteristic  grouping  of  symptoms.  Bits  of  brain  substance 
cr  medulla  of  the  rabid  animal  that  has  inflicted  a  bite  should  be  quickly  ob- 
tained, and  a  subdural  inoculation  of  a  rabbit  be  made.  If  \'irulent,  the  para- 
lytic form  of  the  disease  will  ensue  in  from  fifteen  to  twenty  days.  Ravenel 
ttid  McCarthy,  following  the  method^  of  Van  Gehuchten  and  Nfelis,  conclude 
that  when  present  the  capsular  and  cellular  changes  in  the  intervertebral 
gan^,  taken  in  connection  with  the  clinical  manifestations,  afford  a  trust- 
lotthy  means  of  diagnosis  of  rabies  in  the  animal.  When  these  changes, 
however,  are  absent  (as  happens  in  early  stages  of  the  disease),  rabies  cannot 
be  excluded.  Hysteria  may  be  misleading,  but  here  the  previous  history 
suffices. 

The  name  lysaaphobia  has  been  given  to  cases  that  simulate,  but  have 
no  relation  to,  hydrophobia,  and  Mills  has  advanced  the  warning  that,  how- 
ever suggestive  the  symptoms  following  a  dog-bite,  the  given  case  cannot  be 
Mwioed  to  be  a  case  of  hydrophobia  until  other  possibilities  are  excluded. 
It  is  highly  probable  that  there  is  a  form  of  hydrophobia  which  is  the  result  of 
the  wide  publicity  given  to  genuine  and  suspected  cases  alike.  The  character- 
itic  symptoms  may  be  present,  but  the  affection  does  not  develop.  This 
«KaBed  pseudohydrophobia  appears  only  in  neurotic  and  hysteric  subjects. 
Becovery  is  the  rule.  Burr  reports  an  interesting  case  of  the  kind  that  occurred 
in  Osier's  clinic,  attended,  however,  with  recovery. 

Prognosis. — ^Few  if  any  cases  of  rabies  in  man  recover  if  the  disease  be 
allowed  to  develop. 

.,  Treatment. — Prophylaxis. — ^Upon  the  reception  of  a  bite  thorough  dis- 
jrfection,  followed  by  cauterization  of  the  wound  with  caustic  potash,  or, 
netter  still,  excision,  if  important  structures  be  not  involved,  is  a  measure 
"ttt  can  be  quickly  carried  out.  The  wound  is  then  to  be  kept  open  for  a  period 
<' four  or  five  weeks.     Dudley  advises  that  a  tourniquet  should  be  applied  if 

^Tliis  is  as  follows:  The'gangdion  is  put  at  once  into  absolute  alcohol,  in  which  it  is 

**«  for  twelve  hours,  the  alcohofbeing  changed  once.  It  is  transferred  for  one  hour  to  a 

"™iPeof  absolute  alcohol  and  chloroform;  next  put  for  one  hour  into  pure  chloroform; 

«en  for  one  hour  into  a  mixture  of  chloroform  and  parafRn,  and  lastly  in  pure  paraffin  for 

<*ehwir.    The  sections  are  put  in  the  oven  for  a  few  minutes,  then  passed  throu^  xylol, 

■hwhite  alcohol,  and  90  per  cent,  alcohol,  after  which  they  are  stained  for  five  nunutes  in 

■Jrthylene-blue  according  to  Nissl's  formula,  differentiated  in  90  per  cent,  alcohol,  dehy- 

«wited  in  absolute  alcohol,  and  cleared  in  essence  of  cajuput  and  xylol.    Ravenel  and 

McCarthy  found  that  the  capsular  changes  were  best  brought  out  in  sections  stained 

bjr  hematoxylin  and  eoein.    Since  these  latter  changes  are  the  most  essential  dia^ostic 

festures  in  the  sections,  they  suggest  that  material  unfit  for  the  Nissl  method  will  still 

ibow  the  capsular  changes  when  stained  by  hematoxylin  and  eosin. 
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TETANUS 

(Tri8miA8;  Lockjaw) 

Definition. — ^An  acute,  infectious  disease  caused  by  the  tetanus  bacillus. 
It  18  characterized  by  painful  spasms,  affecting  first  and  chiefly  the  muscles 
irf  the  jaw  and  neck  {trumiLs),  and  second  those  of  the  trunk,  especially  the 
dtensors  of  the  spine  and  limbs  {opisthotonos).  In  certain  institutions  and 
certain  localities  it  occurs  endemically,  and  among  newborn  children  and  the 
i^okred  race  it  may  prevail  epidemically  (trismus  neonatorum). 

PSathology. — ^No  constant  postmortem  lesions  have  been  found.    The 

jOsas  acts  principally  upon  the  nervous  centers  of  the  medulla  and  the  cord, 

'  jndadng  inflammation  (sometimes  softening)  of  the  gray  substance  of  the 

ieori.    According  to  Brown-S^uard,  the  characteristic  lesions  are  consequent 

1900  an  ascending  neuritis  starting  from  the  wound.    Tetanus  neonatorum 

cftm  shows  inflammation  of  the  umbilicus. 

Etiology. — ^Bactexiology. — ^In   1884  Nicolaier  discovered  the  bacillus  of 

tetanus,  and  in  1886,  Rosenbach  first  found  it  in  man.    It  is  a  long,  slender 

:  lod,  at  one  end  of  which  appears  a  swelling  due  to  the  formation  of  a  spore  in. 

Ait  locality,  thus  giving  the  organism  an  appearance  like  that  of  a  pin  or 

dmmstick.    The  bacilli  are  easily  stained  by  Abbott's  method,  and  are  purely 

nterobic    The  spores  are  extremely  resistant,  and  the  ordinary  method 

!  cf  sterilization  will  frequently  be  inadequate  to  kill  them.    Pure  cultiu^s  can 

^  be  made,  but  with  diflSculty,  since  they  will  not  grow  in  the  presence  of  the  small- 

I  CBt  amount  of  oxygen.    Miihsam  remarks  that  other  germs,  which  enter  the 

^  vwmd  with  the  tetanus  bacilli,  favor  the  anaerobic  proliferation  by  consum- 

I  isg  the  oxygen.    The  infection  is  entirely  local,  but  associated  with  a  toxemia 

i  oogenous  in  type.    The  bacilli  and  spores  never  enter  the  blood-stream,  but 

Aborate  a  powerful  toxin  which  when  absorbed  gives  rise  to  the  characteristic 

\  9mptoms.    The  toxin  has  a  strong  affinity  for  nerve-tissue.    It  is  rapidly 

j  (RMJuoed  and  may  be  absorbed  within  twenty-four  hoiurs  after  infection. 

I  Antitoxin,  if  given  in  sufficient  amounts,  can  neutralize  the  toxin  until  the 

[  body-cdls  have  destroyed  the  organism  and  its  spores.    The  toxin,  according 

'  toEhriich,  is  made  up  of  two  substances,  tetanospasmin,  a  neurotoxin,  and 

:  •^w^m,  an  erythrocytolysin. 

Tiberti,  whose  experiments  corroborate  those  of  Meyer  and  Ransom,  found 
;  ™  the  toxin  is  transported  to  the  nerve-centers  through  the  plasma  of  the 
*fve4bers,  but  that  the  normal  integrity  of  the  axis-cylinders  to  effect  the 
J*duction  is  preserved.  There  is,  however,  a  growing  school  which  believes 
^  oat  the  toxin  of  tetanus  is  not  conveyed  to  the  central  nervous  system  by  way 
«Ae  axis-cylinders  of  the  cerebrospinal  nerves,  but,  on  the  contrary,  it  is 
™ributed  to  the  ganglion-ceUs  by  the  lymph-stream.*  This  theory  seems 
to  be  tenable,  particularly  because  of  the  splendid  results  achieved  by  the  in- 
duction of  prophylactic  doses  of  antitoxin  in  the  present  European  War, 
(•"Oeby  tetanus  has  been  largely  done  away  with,  in  spite  of  severe  shell 
Mmds  and  in  spite  of  the  fact  that  it  would  be  obviously  impossible  to  so 
iqect  tetanus  antitoxin  that  it  could  reach  all  the  nerves  in  the  wound  area. 

Modes  of  Infection. — In  the  outer  world  tetanus  bacilli  are  found  to  be 
fcoth  numerous  and  widely  distributed.  They  abound  in  the  earth  (garden- 
nil  in  particular),  putrefying  liquids,  manure,  in  rubbish,  and  dust  of  streets 
Aod  houses,  etc.  The  fact  that  the  bacillus  of  tetanus  is  anaerobic  explains 
why  it  is  most  apt  to  follow  punctured  and  contused  wounds.  An  analysis 
of  1201  cases  by  Anders  and  A.  C.  Morgan    affords  convincing  proof  that 

^  Robertson,  Amer.  Jour.  Med.  Sci.,  1916,  clii,  31 
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every  case  is  the  result  of  the  introduction  of  the  tetanus  bacillus  through  a 
lesion  of  the  skin,  however  minute  it  may  be,  and  that  so-called  idiopathic  or 
"rheumatic**  tetanus  does  not  exist.  The  presence  of  the  bacillus  in  vaccine 
has  apparently  been  the  cause  of  some  recent  cases.  The  locality  of  the  injury 
is  most  commonly  on  the  extremities,  particularly  on  the  hands  and  the  feet, 
although  the  figures  of  Anders  and  Morgan  (previously  cited)  indicate  the  great 
susceptibility  of  all  portions  of  the  body  to  the  poison. 

Certain  Predisposing  Causes. — (1)  Males  are  more  susceptible  than  females 
(e,  g,,  out  of  981  cases  the  former  sex  made  up  79.3  per  cent.),  although  males 
are  more  exposed  to  infection.  (2)  The  robust  are  more  receptive  than  the 
weak,  and  tiie  nervous  than  the  lymphatic.  (3)  Season.  In  687  cases  the 
seasonal  occurrence  was  recorded  by  Morgan  and  myself  and  indicated  that 
tetanus  is  more  prevalent  in  the  hotter  as  compared  with  the  colder  months  of 
the  year.  The  maximum  number  of  cases  occurred  in  July  (4th  of  July 
tetanus).  It  may  be  added  that  as  a  result  of  the  campaign  against  4th  of 
July  tetanus  there  has  been  a  decrease  from  104  cases  in  1905  to  3  cases  in  1914. 
(4)  Age.  An  analysis  of  583  cases,  with  reference  to  liability  according  to  age, 
gave  229  cases,  or  39.3  per  cent,  from  the  fifth  to  the  fifteenth  years  of  Itfe, 
145  cases,  or  24.9  per  cent,  from  the  fifteenth  to  the  twenty-fifth  years,  while 
there  were  86  cases,  or  14.8  per  cent,  between  twenty-five  and  thirty-five 
years.    After  the  fiftieth  year  only  14  cases  occurred. 

Immunity. — Horses  are  rendered  immune  with  increasing  doses  of  tetanus 
toxin,  given  over  a  period  of  several  months.  The  blood-serum  derived  from 
these  animab  forms  the  ordinary  commercial  antitoxin,  one  unit  of  which  is 
sufficient  to  neutralize  1000  fatal  doses  of  toxin  for  a  350-gm.  guinea-pig. 
The  immunity  produced  by  antitoxin  injections  is  powerful,  but,  unfortunately, 
persists  but  eight  or  ten  days. 

Clinical  History. — ^The  duration  of  incubation  depends  upon  whether 
the  given  case  pursues  an  acute  or  a  chronic  course.  In  acute  tetanus  it  lasts 
from  one  to  two  weeks,  while  in  chronic  the  first  symptoms  usually  appear 
after  the  second  week.  In  so-called  idiopathic  tetanus  the  symptoms  appear 
shortly  after  exposure  to  the  sp>ecial  causes. 

Symptoms  of  Acute  Tetanus. — (1)  Mild  prodromal  symptoms  Q&nguor, 
headache,  etc.)  may  precede  the  more  intense  characteristic  phenomena, 
which  develop  gradually.  At  first  the  patient  complains  of  stiffness  and 
tension  in  the  muscles  of  mastication  and  back  of  the  neck,  and  soon  tonic 
spasm  of  the  niasseters  renders  the  facial  muscles  more  or  less  immobile  and 
locks  the  jaws  {trismus  or  lockjaw).  The  rigidity  of  the  cervical  muscles  is 
shown  by  the  retraction  of,  and  by  attempts  at  raising,  the  head.  The  physiog- 
nomy is  distinctive;  it  is  immobile,  the  forehead  being  often  wrinkled  and  the 
corners  of  the  mouth  retracted,  producing  a  peculiar  smile  (sardonic  grin). 
Next  the  muscles  of  the  body  become  rigid,  first  the  trunk  (prthoionos),  and 
then  the  spine  is  bent  or  bowed  and  the  .convexity  presents  anteriorly  (opis- 
thotonos). Lateral  arching  of  the  body  also  occurs,  though  rarely  (pleurothot- 
otios).  The  belly  muscles  are  hard  and  board-like,  and  their  contractions  may 
throw  the  body  forward  (cm  prosthotonos) .  The  arms  generally  remain  movable, 
but  the  legs  may  be  rigidly  extended.  The  position  of  the  body  is  one  of  con- 
stant rigidity,  but  from  time  to  time  convulsive  seizures  of  variable  duration 
occur,  causing  most  agonizing  suffering,  thoracic  oppression,  dyspnea,  and  more 
or  less  cyanosis,  due  to  interference  with  the  respiratory  function  (especially 
spasm  of  the  glottis).  Sharp,  lancinationg  pains  occur  at  the  base  of  the 
chest.  "Convulsive  dysphagia**  (as  in  hydrophobia)  is  rarely  obs^-ved. 
These  spasms  are  usually  reflex.    The  reflexes  are  increased.     Rostowsew 


TETANUS 


305 


inks  that  Kemig's  symptom  is  an  early  and  constant  one  in  tetanus.    The 
(teDect  remains  clear.    Profuse  perspiration  is  a  significant  symptom. 

Fever  of  a  moderate  degree  is  generally  present.  The  temperature,  however, 
Hiy  suddenly  leap  to  110®  or  112°  F.  (43.3^-44.4°  C),  forming  an  ominous 
fmptom,  these  extreme  elevations  of  temperatiu^  being  probably  due  to  pa- 
dysis  of  the  centers  that  regulate  bodily  heat.  Conversely,  fever  may  be 
bent  throughout  the  attack,  and  a  brief  postmortem  rise  of  temperature  be 
ML  The  pidee  is  quickened,  and  in  the  worst  cases  may  become  very  rapid 
,140  to  160  beats  per  minute),  small,  and  irregular.  The  urine  may  be  sup- 
paati  or  its  passage  impeded  by  the  muscular  contractions.  The  bowels  are 
SOtttipated. 

(2)  Ghronie  Tetanna. — The  same  symptoms  are  manifested  as  are  seen 
il  the  acute  form,  but  the  condition  does  not  progress  so  rapidly.  In  some 
■Btances  the  symptoms  soon  become  aggravated,  to  be  followed,  however, 
bgr  periods  of  decided  relief  from  the  painful  spasms,  so  that  during  the  latter 
it  patient's  strength  can  be  maintained  by  means  of  stimulating  food,  and 
iMcrvals  of  partial  freedom  from  the  excruciating  pains  grow  longer  in  favorable 
naes,  until  finally  the  period  of  convalescence  may  be  reached.  Relapses, 
kofnever,  are  conmion. 

(3)  Cephalic  tetanus  (first  described  by  Rose)  usually  follows  injuries  to 
die  head  (face).  Its  most  characteristic  symptoms  are  rigidity  of  the  masseter 
■nades,  spasm  of  the  pharyngeal  muscles,  causing  dysphagia,  chronic  contrac- 
tion of  the  muscles  of  the  neck  and  abdomen  (rare),  and  paralysis  of  the  facial 
nerve  on  the  same  side  as  the  injury.  The  latter  symptom  is  due  to  local 
infection  by  a  toxin.  Recovery  takes  place  in  about  25  per  cent,  of  the  in- 
stances, according  to  Willard's  statistics. 

^  Diagnosis. — In  view  of  the  usual  history,  the  predominating  feature — 
trismus— together  with  the  early  appearance  of  rigidity  at  the  back  of  the  neck, 
wiD,  as  a  rule,  render  the  diagnosis  a  simple  one. 

Sirychnin-^poisoning  must  be  eliminated  (vide  table) : 


Tetanus 

Beeqjtkm  of  a  wound,  generally  followed 
^q^a  period  of  incubation. 
BcpDs  with  lockjaw;  later  spreads  down- 
wntl  tlie  anna  and  hands  escaping. 

Reflex  Bpfona  not  present  at  the  outset. 
Sfnity  is  persistent,  except  in  the  chronic 
lonn. 

^  ooone  is  prolonged  into  days  or 

^^utoreB  made  from  the  discharges  of  the 
^fxnd  show  the  Bacillus  tetani. 


Stbtchnin-poisoning 

Ingestion  of  strychnin,  followed  immedi- 
ately by  the  s^ptoms. 

Begins  with  gastric  disturbance  or  a  tetanic 
contraction  of  the  extremities.  Hjrper- 
esthesia  of  the  retina  occurs  and  objects 
look  green. 

Violent  convulsions  from  the  onset. 

Intervals  of  complete  relaxation  occiu*. 

Course  is  brief,  terminating  in  death  or 

recovery. 
Examination  of  the  gastric  contents  shows 

strychnin. 


,  Tetmy  gives  rise  to  a  prolonged  spasm  affecting  the  extremities  (hands 
m  particular)  and  the  larynx,  with  intermissions;  it  is  also  characterized  by 
*  peculiar  posture,  and  occurs  chiefly  in  the  young. 

^  Bydraphobia  is  discriminated  from  tetanus  by  the  history  of  a  bite  from  an 
j™*l,  by  the  predominance  of  the  reflex  spasm  of  the  respiratory  apparatus, 
*V.^  intensity  of  the  psychic  disturbance,  and  by  the  absence  of  lockjaw  and 
^whotonos.  The  early  symptoms  are  sometimes  confused  with  rheumastism, 
^  thus  precious  time  is  lost  (Voelcker). 

.Course  and    Prognosis. — "Acute   tetanus  or  that   which   developed 

j^*^  ten  days  gave  a  total  of  568  cases  and  a  mortality  of  74  per  cent.     On 

^  other  hand,  211  cases  lasted  over  fifteen  days,  with  only  18  deaths,  or 

20 
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8.5  per  cent,  mortality"  (Anders  and  Morgan).  Chronic  tetanus  gives  a  less 
grave  prognosis  than  does  acute.  There  is  a  direct  relation  between  the  durar 
tion  of  the  incubation  period  and  the  mortality  rate.  Death  results  from 
asthenia,  heart-failure,  or  asphyxia  (during  the  paroxysm).  Pneumonia 
is  common  as  a  complication  and  may  prove  to  be  the  cause  of  death. 
According  to  Richter's  statistics,  88  per  cent,  of  military  cases  are  fatal.  In 
the  so-called  idiopathic  cases  the  mortality  rate  is  under  50  per  cent.  In  the 
newborn  recovery  is  quite  exceptional. 

Treatment. — On  account  of  the  frequency  of  tetanus  in  the  early  yean 
of  the  war  and  on  account  of  the  large  amount  of  experimental  work  that 
has  been  recently  done  in  this  disease  the  methods  of  treatment  and  prophylaxis 
have  been  so  standardized  that  the  results  achieved  from  present-day  treat- 
ment as  contrasted  with  those  of  the  earlier  period  of  antitetanic  serum  arc  in 
no  way  comparable.  The  methods  as  universally  employed  consist  first  in 
the  injection  of  1500  units  of  antitoxin  into  or  around  the  principal  nerve  supply- 
ing the  region  of  the  wound  and  above  it.  Robertson^  states  that  in  the  large 
majority  of  cases  the  subcutaneous  injection  of  20  units  of  antitoxin  immediately 
after  the  injury  will  prevent  with  certainty  the  occurrence  of  tetanus.  The 
same  author  and  AschofiP  recommend  soaking  in  absorbent  cotton  and  drying. 
When  this  cotton  is  applied  to  the  wound  the  moisture  of  the  tissues  liberates 
the  antitoxin.  The  prophylactic  injection  should  be  repeated  in  ten  or  twelve 
days  if  the  wound  is  not  healed.  The  treatment  of  the  wound  itself  consists 
usually  in  opening  and  draining.  Antiseptics,  as  tincture  of  iodin,  may  be  used 
to  wash  out  the  wound  if  not  too  extensive.  A  puncture  wound  is  swabbed  out 
with  95  per  cent,  phenol,  followed  by  alcohol.  Extensive  wounds,  as  shell 
wounds,  are  best  treated  by  the  Carrel  method,  that  is,  more  or  less  continuous 
irrigation  of  the  wound  with  Dakin's  solution  until  pus  disappears.  Dakin's 
solution  is  made  by  adding  to  140  gm.  of  anhydrous  sodium  carbonate  in  10  liters 
of  water,  200  gm.  of  chlorinated  lune.  A  precipitate  forms  which  is  filtered  off. 
To  the  filtrate  is  added  sufficient  boric  add,  30  to  40  gm.,  to  make  the  solution 
faintly  acid.  If  the  symptoms  of  tetanus  appear  in  spite  of  prophylactic  treat- 
ment or  if  none  has  been  used  because  of  the  failure  to  suspect  or  to  see  a  wound, 
then  certain  definite  steps  as  pointed  out  by  Ashhurst  and  John  and  amplified  by 
Park  are  indicated.  The  wound  itself  is  not  touched  unless  it  clearly  requires 
opening  and  draining.  In  such  cases  it  is  advisable  to  infiltrate  the  surround- 
ing tissues  with  antitoxin.  Taylor*  states  that  the  early  d^ridement  of  the 
wound  is  as  important  a  prophylactic  measure  as  is  the  administration  ol 
serum.  The  remainder  of  the  treatment  is  best  sununarized  by  quoting  Park*? 
method  of  giving  antitoxin  as  recommended  by  the  New  York  City  Board  oi 
Health: 

(1)  From  3000  to  5000  units  into  the  lumbar  region  of  the  spinal  canal, 
preferably  under  an  anesthetic,  the  volume  of  fluid  injected  being  brou^t 
up  to  10  or  15  c.c.  by  the  addition  of  sterile  normal  saline,  the  exact  amount 
being  regulated  according  to  the  age  of  the  patient  and  the  amount  of  spinal 
fluid  withdrawn. 

(2)  Ten  thousand  units  intravenously  at  the  same  time. 

(3)  Repetition  of  the  intraspinal  dose  in  twenty-four  hours  and  forty- 
eight  hours  to  replace  that  removed  by  absorption  from  the  spinal  canal  an<i 
delivered  to  the  blood. 

(4)  A  subcutaneous  dose  of  10,000  units  four  days  later  to  keep  up  the  anti- 
toxic strength  of  the  blood. 

» JoMf.  Med.  Assoc.,  March  25,  1916,  p.  931 

•  Jotir.  Amer.  Affrf.  Assoc.,  1915,  Ixv,  748. 

•  Ibid.,  March  9,  1918,  p.  681. 
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Bazy  thinks  that  the  recent  war  has  taught  us  that  the  only  method  suf- 
fident  and  free  from  all  criticism  is  the  subcutaneous  route. 

Magnesium  sulphate  may  be  used  to  control  the  convulsions,  and  when 
antitoxin  cannot  be  secured  it  is  the  best  method  of  treatment  now  known. 

Meltzer^  states  that  the  best  general  plan  for  the  treatment  of  tetanus  is 
as  follows:  *1n  each  and  every  case  of  tetanus  1.2  c.c.  of  a  25  per  cent,  solution 
of  magnesium  sulphate  should  be  given  by  subcutaneous  injection  three  or 
four  times  a  day  diroughout  the  entire  disease.  When  the  disease  is  compli- 
cated by  severe  tetanic  attacks  1  c.c.  of  a  25  per  cent,  solution  for  every  10  kg. 
(20  pounds)  body  weight  (in  adults)  should  be  given  by  the  intraspinal  method. 
t\Tien  the  disease  is  attended  by  immediately  dangerous  tetanic  complications 
from  2  to  3  c.c.  per  minute  of  a  6  per  cent,  solution  of  magnesium  salts  should 
be  given  then  by  an  intravenous  injection  until  dangerous  symptoms  subside 
or  die  respiration  becomes  shallow  or  too  slow. 

**When  the  respiration  seems  to  become  impaired  in  consequence  of  the 
administration  of  magnesium  salt  by  the  intravenous,  intramuscular,  or  sub- 
cutaneous methods,  calcium  chlorid  should  be  injected  in  the  manner  described 
above. 

"It  is  advisable  to  have  at  hand  an  apparatus  of  intrapharyngeal  insuffla- 
tion ready  for  use  whenever  the  respiration  becomes  slow  or  shallow.  Finally, 
the  simultaneous  treatment  by  antitetanic  serum  should  not  be  neglected." 
Leyva*  states  that  sodium  persulphate  combined  with  the  antitetanic  serum 
relieves  the  pains  and  spasmodic  attacks.  The  minimum  dose  must  be  60 
cc.  m  one  day  and  the  solutfbn  must  be  freshly  prepared  and  kept  in  a  cold, 
shaded  place,  as  light  and  heat  decompose  it. 


MALTA  FEVER 

(Mediterranean  Fever;  Rock  Fever;  Undvlani  Fever) 

Definition. — A  protracted  infectious  disease  caused  by  the  Micrococcus 
ifiditenm,  and  characterized  clinically  by  irregular  fever,  copious  sweats, 
rheumatoid  pains,  and  frequent  relapses. 

History. — ^Malta  fever  was  described  clinically  by  Burnett  in  1816 
w  a  type  of  remittent  malarial  fever,  but  it  was  first  depicted  as  a  specific 
disease  bv  Marston  in  1859.  It  is  endemic  in  Malta,  and  from  time  to  time 
fi  encoimtered  there  and  at  other  Mediterranean  ports  in  epidemic  form. 
Owing  to  observations  made  by  Wright  on  the  serum  reaction  this  disease  has 
been  shown  to  exist  in  India,  Hong  Kong,  the  United  States,  the  West  Indies, 
and  Brazil.  Kinyoun  first  suspected  the  presence  of  malta  fever  on  this  side 
of  the  Atlantic  along  the  coast  and  in  the  islands  of  the  Gulf  of  Mexico. 
Musser  and  Sailer  recognized  the  affection  in  Philadelphia  in  a  soldier  who  had 
<5ome  from  Porto  Rico.  The  disease  has  recently  spread  to  various  parts  of 
Spain  and  France.  No  essential  pathologic  lesions  have  been  identified  with 
^  disease.  Hughes  noted  an  enlargement  of  the  spleen  and  of  the  mesenteric 
sWds,  and  in  grave  cases,  bronchitis  and  bronchopneumonia. 

Etiology. — Bacteriology. — ^The  Micrococcus  melitensis  (Bruce)  has  been 
found  in  certain  tissues  (the  spleen  in  all  fatal  cases),  and  is  readily  recognized 
inorphologically  and  by  culture.    Bruce,  in  2  cases,  and  Hughes,  in  4,  re- 

^  Jour,  Amer,  Med.  Assoc. ,  March  25, 1916,  p.  931. 
'  Surg.f  Gyn.f  and  Obst.,  December,  1917,  p.  613. 
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produced  the  disease  in  monkeys  by  the  inoculation  of  pure  cultures  of  the 
organism.  Antihygienic  conditions  increase  morbidity.  There  is  no  special 
liability  according  to  age.    Goat-herders  are  markedly  predisposed. 

Modes  of  Infection. — (a)  By  the  "absorption  of  urine  secreted  by  cases 
of  Mediterranean  fever,  and  this  is  one  way  in  which  workers  in  hospitals  be- 
come infected"  (Horrocks).  (6)  It  is  probable,  though  not  proved,  that  human 
beings  are  infected  by  the  bites  of  infected  mosquitos— <7tifex  pipienSf  Stegomyia 
fasciaia,  (c)  By  the  absorption  of  infected  goats'  milk  from  the  aUmentaiy 
canal.  Gentry  and  Ferenbaugh  have  obtained  the  positive  serum  test  in  34 
per  cent,  of  the  goats  examined. 

Pathology. — ^There  is  no  special  pathology.  The  postmortem  shows 
such  changes  as  are  incident  to  high  fever  and  infection. 

The  incubation  period  lasts  from  six  to  fourteen  or  sixteen  days. 

Symptoms. — ^The  disease  is  of  slow  and  gradual  development,  and  the 
features  simulate  those  of  beginning  typhoid  fever.  Headache,  boneache, 
anorexia,  malaise,  and  slight  fever  (often  preceded  by  shiverings);  the  face 
may  be  congested  and  epistaxis  may  be  present.  The  bowels  are  constipated 
and  the  stools  may  be  blood-streaked.  The  spleen  is  always  enlarged  and 
frequently  painful,  particularly  on  pressure. 

Three  classes  of  cases  are  recognized:  (1)  A  pernicious  type  which  is  rare 
and  generally  fatal  (Hughes)  and  needs  no  further  description  here;  (2)  an 
undtdant  type,  characterized  by  exacerbations  of  temperature  at  pretty  regular 
intervals;  (3)  a  continued  tj'pe,  in  which  a  continuous  fever  persists  for  weeks 
and  even  months.  The  fever  is  of  a  remittent  type,  with  undulating  course, 
and  perspirations  lasting  one,  two,  or  three  weeks;  this,  after  an  apyrexial 
period  of  two  or  three  days,  is  followed  by  a  relapse,  widi  rigors,  high  fever, 
delirium,  and  increased  prostration. 

The  relapse  frequently  lasts  from  five  to  six  weeks,  and  then,  after  a  week  or 
two,  a  second  relapse  may  ensue;  symptoms  somewhat  similar  to  the  first — 
rigors,  intermittent  form  of  fever,  extreme  prostration,  and  general  rheumatoid 
symptoms.  The  latter  may  be  so  well  marked  as  to  prohibit  muscular  move- 
ments of  any  kind.  The  case  now  either  terminates  in  recovery  or,  after  the 
lapse  of  one  or  even  two  months,  there  may  be  a  repetition  of  the  whole  symp- 
totn-complex.  In  grave  cases  the  temperature  is  continuous  and  death  may 
occur  in  hyperp\Texia  (Hughes).  The  temperature  range  is  often  markedly 
irregular,  hence  its  comparative  uselessness,  as  claimed  by  Craig,  from  a 
diagnostic  point  of  view.  A  ix)K'nuclear  leukocytosis  is  present  in  Malta  fever. 
Certain  comf)l{catiotis,  as  touches  of  pleurisy  and  pneumonia,  rarely  appear. 

Diagnosis. — Pure  cultures  of  the  special  organism  give  a  t>T>ical  ag- 
glutination reaction  in  the  blood-serum  of  Malta  fever  patients,  which  may 
persist  for  two  or  more  years  after  the  subsidence  of  sx'mptoms.  Thus  the 
affection  is  with  ease  and  certainty  distinguished  from  typhoid  fever  and  erratic 
forms  of  malaria.  In  no  other  manner  can  it  be  discriminated  from  typhoid 
fever  in  the  earlier  stages.  If  malaria  is  su5i>ected,  the  blood  should  be  ex- 
amined niicroscopically.  Many  cases  present  hacking  cough  and  physical 
signs  of  lunj;  congestion,  or  even  consolidation,  and,  as  a  consequence,  aw 
confoundeii  with  incipient  tuberculosis.  The  serum  test  will  remove  all  doubt 
Malta  fever  not  infrequently,  in  its  mode  of  onset  and  the  SN'mptoms  preseni 
during  the  first  few  days,  restMnblt^  Mnir  pneumonia  (Craig).  The  absena 
of  rusty  sputum,  stabbini:  cliest  j>;4ins,  and  the  milder  character  of  the  cases 
however,  are  an  aid  in  excluding  pneumonia.  The  ix)lyarthritis  with  fevci 
has  led  to  confusion  with  acute  o*-tieuJii'  rheuj^iatism.  Pyemia  must  also  \h 
excluded.  .\  para-undulant  fever  duo  to  a  Micnxxyccus  para-meliiensis  is  no^ 
recognized. 
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Duration   and   Prognosis. — Soldiers   show  an  average  stay  in  the 

Ktal  of  ninety  days  (Bruce) ;  obstinate  cases,  however,  may  last  six  months, 
cases  pursue  a  chronic  course.    The  death-rate  is  low — about  2  per  cent. 
Snth  is  generaDy  due  to  hyperpyrexia. 

->  Treatment. — ^This  should  be  sustentative  or  supportive,  in  view  of 
jik  uncertain,  protracted  course.  Nourishing  liquids  and,  usually,  stimulants 
JIr  required.  Dalton  allows  solids,  such  as  eggs,  rice,  and  bread,  in  addition 
i»  2  to  3  quarts  of  milk.  The  bowels  should  be  moved  daily.  Fever  is  to 
^  combated  by  the  application  of  cold  (cold  bath,  wet  pack,  or  sponging). 
Ibthylene-blue  (gr.  i--0.05,  two  or  three  times  daily)  is  considered  the  best 
Mmedy  available  (Audibert  and  Rouslacroix).  Bassett-Smith  reports  two 
ffries  of  cases  treated  with  vaccine  prepared  from  cultures  of  Micrococcus 
mdHeruis,  freshly  isolated  from  the  spleen  during  life,  with  gratifying  results. 
Tonics,  coupled  with  a  change  of  climate,  favor  convalescence.  Hematinics 
IR  especially  indicated  during  this  period  to  overcome  the  well-marked  second- 
ay  anemia. 
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Definition. — ^Rat-bite  fever  is  an  infectious  disease  following  the  bite  of 
a  Ttt  or,  much  more  rarely,  the  bite  of  some  animal  having  contact  with  rats 
(wetsel,  ferret,  cat). 

Etiology. — In  1914  Schottmuller  first  described  a  streptothrix  (Strepio- 
Uru  muris  roftt).  More  recently  Blake  has  isolated  an  organism  practically 
identical,  which  he  obtained  from  the  blood  during  life.  The  organism  is  a 
bnmdiing,  filamentous  one  with  tendency  to  fragment  into  baciUus-like  and 
coccusJike  forms.  These  stain  readily  with  the  usual  bacterial  stains  and  are 
wative  or  faintly  Gram-positive.  Tileston  independently  discovered  thread- 
ike  organisms  in  the  bl(X)d  of  a  typical  case  during  the  febrile  paroxysms. 
R.  Row  has  demonstrated  a  specific  spirochete  in  the  lesions,  but  this  observa- 
tion needs  confirmation. 

Symptoms  and  Diagnosis. — ^The  incubation  period  ranges  from  one 
to  riity  days,  averaging  about  two  weeks.  This  is  followed  by  one  or  more 
fcbrileattacks,  accompanied  by  a  characteristic  rash.  As  a  rule  there  are  many 
rf  these  paroxysms,  which  tend  to  recur  with  remarkable  regularity  at  intervals 
flf  from  five  to  ten  days.  The  duration  of  the  individual  attack  averages  from 
t»o  to  three  days.  The  temperature  rises  gradually,  to  attain  the  maximum 
on  the  second  day,  and  falls  by  crisis,  with  profuse  sweating.  Severe  muscular 
PWis  and  dysphagia  are  often  prominent  symptoms.  In  the  interval  between 
Attads  the  patient  feels  almost  well. 

The  exanthem  consists  of  a  few  large  spots,  "varying  in  size  from  that  of 
«  dime  to  that  of  the  palm  of  a  hand,  slightly  raised  or  flat  circular  spots. 
The  lesions  are  bluish-red  in  color;  erythematous  rather  than  urticarial." 
Tie  eruption  is  usually  generalized,  although  it  may  be  confined  to  the  neigh- 
Iwiood  of  the  wound.  The  average  duration  of  the  disease  is  about  two 
months. 

Among  unusual  types  occur  the  following  groups:    (a)  afebrile  type,  (6) 
continuous,  and  (c)  miscellaneous  types. 

He  prognosis  is  fairly  good,  the  death-rate  being  about  10  per  cent. 
The  treatment  is  both  prophylactic  and  medicinal.  Miyake  advocated  early 
cauterization  with  phenol,  and  since  utilizing  this  method  has  not  seen  the 
de\'elopment  of  the  clinical  picture. 
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Hata  employed  salvarsan  in  a  series  of  cases  from  Japan,  with  remarkable 
results.  Usually  a  single  intravenous  injection  sufficed  to  bring  about  a  cure. 
D'Halluin  and  Fievez  report  a  case  occurring  in  a  woman  of  forty-nine  who 
had  been  bitten  on  a  finger  by  a  rat,  the  glands  in  the  axilla  and  above  the  clav- 
icle becoming  enlarged,  with  attacks  of  fever  recurrmg  durmg  six  months, 
with  neurasthenia  and  loss  of  appetite.  Under  hypodermic  medication  («miOT 
neurasthSnique)  and  0.005  gm.  sodium  arsenate  by  the  mouth,  daily,  the 
symptoms  gradually  subsided. 


TRENCH  FEVER 

(Five-day  Fever;  Febm  WoUiynica) 

Trench  fever  was  first  recognized  by  His  in  the  German  Army,  and  called 
by  him  Wolhynian  fever.     Shortly  after  this  cases  were  recognized  in  the 
British  Army  in  the  winter  of  1916,  and  it  soon  became  apparent  that  this 
was  the  same  condition  about  which  His  was  writing.     About  the  same  time 
cases  of  trench  fever  were  reported  from  Salonika  and  Mesopotamia.     With 
the  recognition  of  this  affection  the  following  facts  appear  to  be  well  established: 
(a)  It  was  widely  prevalent  in  the  British  and  French  Armies,  and  to  a  leaser 
extent  in  the  American  Armies  (Swift).     (6)  The  virus  causing  trench  fever 
is  present  in  the  blood  and  apparently  has  been  cultivated  by  appropriate 
bacteriologic  methods.     However,  it  is  still  an  open  question  as  to  the  cause 
of  trench  fever.     For  example,  Arkwright^  was  unable  to  confirm  any  of  the 
experimental  results  by  other  investigators  on  the  bacteriology  of  this  con- 
dition, and  he  has  very  definitely  denied  the  claims  of  Bradford,  Bashford, 
and  Wilson,  who  believe  they  have  isolated  a  definite  organism.     Strong 
states  that  103  experiments  on  human  volunteers  have  absolutely  established 
trench  fever  as  a  specific  infectious  disease  caused  by  filterable  virus  trans- 
mitted by  the  bite  of  the  louse  and  which  is  present  in  the  urine  of  those  sick 
with  the  disease.     It  can  be  passed  through  the  Chamberland  filter  and  is 
killed  by  heat  at  60°  C.     Homer  Swift  says  it  undoubtedly  belongs  to  the 
group  of  filterable  viruses,     (c)  The  period  of  incubation  determined  by  sub- 
cutaneous injection  of  the  blood  taken  from  patients  during  the  active  stage 
of  the  disease  is  from  six  to  twenty-two  days,     (d)  Transmission  of  the  con- 
dition is  probably  through  the  louse,  which  may  transmit  the  disease  either 
through  biting  or  by  deposition  of  feces  on  the  skin  of  the  infected  men,  which 
is  subsequently  scratched  into  the  skin,  according  to  the  report  of  the  Ameri- 
can Trench  Fever  Commission. 

Symptoms  and  Clinical  Course. — ^The  course  is  extremely  irregular  as 
a  rule.  The  British  Expeditionary  Force  Trench  Fever  Commission  classify 
the  types  as  follows:  (a)  Relapsing,  either  regular  or  irregular.  (6)  One 
single  large  bout  resembling  influenza,  (c)  Continuous  fever  extending  over 
a  longer  period,  resembling  in  its  form  t>T)hoid  or  paratyphoid  fever. 

The  onset  may  be  acute,  with  headache,  dizziness,  and  muscle  and  joint 
pains,  frequently  nocturnal,  and  appearing,  as  the  British  have  pointed  out, 
chiefly  in  the  muscles  of  the  legs,  more  especially  at  the  point  of  their  insertion 
in  the  bones  (shin  pains).  In  certain  other  cases  there  is  no  acute  outbreak,  but 
the  symptoms  come  on  insidiously.  The  symptoms  may  disappear  entirely 
for  a  long  period ;  again,  the  period  of  latency  may  be  short,  as  in  malaria.  In 
some  patients  the  disorder  tends  to  become  subacute  or  chronic,  with  the 
appearance  of  neurasthenic  symptoms,  and  more  particularly  cardiac  neuroses, 

^BrU.  Med.  Jour,,  Aug.  23,  1919,  p.  233. 
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Itfh  as  are  seen  in  disordered  action  of  the  heart.  Physical  examination 
^Arioses  very  little  except  an  enlarged  spleen,  and  laboratory  examination 
i:  wy  show  either  a  leukopenia  or  a  moderate  leukocytosis,  the  latter  being 
---wet  frequent.  The  urine  shows  the  usual  febrile  reaction. 
'  Diagnosis. — Swift,^  in  discussing  this  phase  of  the  disorder,  says  that  the 
^  ndden  onset  resembles  that  of  any  acute  infection;  the  "pink  eye"  suggests 
iduenza;  the  enlarged  spleen,  malaria  or  typhoid;  the  rash  resembles  the  rose 
qx)ts  of  typhoid;  the  neck  pains  are  like  those  of  meningitis;  the  back  pains 
nggest  lumbago;  the  joint  and  muscle  pains,  chronic  rheumatism  or  myalgia, 
and  the  characteristic  shin  pains,  dengue.  Relapsing  fever  must  also  be 
considered  in  many  cases  as  the  causative  factor  in  producing  a  fever  curve 
and  symptoms  resembling  this  disease.  Any  of  these  various  diseases  may 
bave  to  be  excluded  before  the  diagnosis  is  reached,  and  most  of  them  will  have 
to  be  excluded  by  the  negative  laboratory  findings. 

Prognosis  and  Treatment. — ^The  disease  is  not  fatal,  but  the  aftermath 
ii  frequently  annoying  and  disturbing.  Various  neuroses,  disordered  action 
of  the  heart,  chronic  muscular  pains,  etc.,  may  persist  for  some  weeks  or 
Bonths. 

Treatment  is  wholly  symptomatic.  Prophylaxis  consists  of  preventing 
kusiness,  an  utter  impossibility  when  troops  are  engaged  in  active  cam- 
paigning. 


I 
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Muscular  Rheumatesm 

{Myalgia;  FibrosUis) 

Definition. — ^A  common,  painful  disease  of  the  muscles  and  of  the  struc- 
tow  to  which  they  are  attached  (fascise  and  periosteum).  Leube  contends — 
ttd  very  properly,  I  think — that  muscular  rheumatism  is  a  general  disease 
^  kxil  symptoms.  The  latter  may  be  seated  in  different  parts  of  the  body, 
ttd  m  this  way  rise  to  a  number  of  leading  subvarieties,  and  it  may  either 
accompany  acute  and  chronic  rheumatism  or  it  may  be  experienced  as  an  inde- 
poident  disease.  I  have  also  met  with  several  instances  in  which  it  followed 
J^tribeumatism,  and  Leube  has  seen  it  precede  the  latter.  Certain  authors 
Wieve  that  the  affection  is  a  neuralgia  of  the  sensory  nerves  of  the  muscles. 

PSftthology. — ^In  fatal  cases  (these  are  excedingly  rare)  the  affected 
^JJsdes  show  a  swelling  of  the  fibers  and  more  or  less  granular  change.  In 
W'^^tanding  cases  there  is  an  atrophy  of  the  muscles  due  to  trophic  disturb- 
ance. Strauss  describes  circumscribed  nodules  in  the  muscles. 

ITje  changes  are  essentially  those  of  myositis.  In  the  acute  form  there  is 
^*»^  an  extensive  round-cell  infiltration  of  the  connective  tissue,  with  swelling 
^  partial  degeneration  of  the  muscular  fibers  and  the  formation  in  them  of 
^'Wttoles.  In  the  chronic  form  there  b  a  proliferation  of  the  interfascicular 
OMinective  tissue. 

Etiology. — ^Among  the  disposing  influences  the  most  important  are: 

(1)  The  rheumoHc  diathens  (appropriate  soil);  (2)  heredity;  (3)  exposure  to 

coU,  damp,  and  strong  aiinnirrents,  especially  after  heavy  exercise  or  during 

fiw  perspiration;  (4)  sex,  owing  to  the  more  frequent  exposure  of  men  while 

foUowing  their  occupations;   (5)  ctge.     It  is  met  with  at  all  ages,  but  acute 

and  subacute  forms  most  frequently  occur  among  children  and  young  adults, 

^  Jour.  Amer,  Med,  Assoc.,  1919,  bcdii,  807. 
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of  fever  does  not  exclude  the  affection.  It  differs  from  neuralgia  in  that  there 
are  no  painful  points,  and  in  that  firm  pressure  with  the  broad  hand  often 
affords  relief.  On  the  other  hand,  in  gonorrheal  rheumatism  the  plantar  fascise 
are  commonly  involved  and  the  patient  complains  of  pain  in  the  head.  Der- 
fMkmyositia  must  not  be  confounded  with  muscular  rheumatism.  Unverricht 
first  distinguished  the  former  from  the  latter,  showing  that  there  are  present 
pain  and  swelling  of  the  muscles,  as  in  muscular  rheumatism,  but  additionally 
redness  (erythema)  and  hyperesthesia  of  the  skin,  while  the  joints  usually 
escape.  Of  general  symptoms,  the  chief  are  fever  and  physical  prostration. 
The  spleen  is  enlarged,  and  angina  and  hemorrhages  have  been  noted.  The 
disease  b  obviously  infectious,  probably  septic  in  nature,  and  may  rarely  prove 
fatal.  Dermatomyositis,  unlike  muscular  rheumatism,  is  more  common 
among  women,  especially  servants,  than  men.  Abdominal  rheumatism  has 
be^  mistaken  for  appendicitis. 

The  prognosis  is  good,  the  disease  never  endangering  life,  though  a  per- 
son may  be  incapacitated  for  work  by  muscular  rheumatism. 

Treatment. — Severe  and  acute  forms  demand  the  use  of  opiates  in- 
ternally and  anodyne  and  hot  applications  externally.  When  cases  are  seen 
early,  morphin,  administered  hypodermically,  may  serve  to  relieve  the  pain 
and  cut  short  the  disease.  In  acute  cases  the  salicylates  and  other  antirheu- 
matic remedies  are  to  be  employed.  Hot  fomentations  give  comfort,  and  the 
Turkish  bath  may  end  the  attack  if  it  can  be  used  sufficiently  early.  The 
hot-water  bag,  sponging  with  water  as  hot  as  can  be  borne,  or  dry  heat  in 
the  form  of  bags  filled  with  heated  salt  or  heated  hops,  will  all  do  good 
senice.  For  the  dull  pain  which  is  so  distressing  in  some  cases  of  torticollis 
the  affected  muscles  may  be  covered  with  flannel,  over  which  a  warmed  flat- 
iron  may  be  passed  for  a  few  minutes.  This  is  an  efficient  expedient.  For 
lumbago  acupuncture  is  highly  commended.  Needles  of  from  3  to  4  inches 
(7.5-10  cm.)  in  length  (ordinary  bonnet-needles,  sterilized,  will  do)  are  thrust 
into  the  lumbar  muscles  at  the  seat  of  the  pain  and  withdrawn  after  five  or 
ten  minutes  (Osier).  Schmidt  recommends  local  injection  of  5  or  10  c.c. 
of  physiologic  salt  solution  for  the  relief  of  pain.  Blisters  have  been  recom- 
njended,  but  I  have  tried  them  without  beneficial  effects.  In  subacute  and 
obstinate  cases  I  have  recently  obtained  good  results  from  the  use  of  a  20  per 
cent,  ointment  of  salicylic  acid  freely  rubbed  into  the  skin.  Active  friction 
with  anodyne  and  stimulating  liniments  (the  latter  when  pain  is  not  great)  is 
worthy  of  trial.  Dry  cups,  massage,  and  electricity  (coifttant  current)  are 
sometimes  efficient,  and  in  chronic  cases  potassium  iodid,  guaiacum,  and 
wsenic  (the  latter  in  small  doses)  should  be  tried.  Rowntree  and  Baetjer 
f^port  59  cases  of  muscular  rheumatism  treated  by  radium,  of  which  49 
were  either  cured  or  improved.  The  same  measures  of  prophylaxis  are  to  be 
adopted  as  in  chronic  rheumatism.  The  general  health  must  also  be  looked 
to,  every  endeavor  being  made  to  maintain  the  proper  quality  of  blood  and 
perfect  nutrition. 

Mountain  Fever 

{Mountain  Sickness) 

The  term  "mountain  fever"  should  be  regarded  as  applicable  only  to  a 
condition  produced  by  the  action  of  a  rarefied  air  upon  the  organic  functions. 
There  is  no  definite  pathology,  Aron's  investigations  show  that  the  intake  of 
ox.vgen  is  diminished  at  high  altitude. 

The  symptoms  are  a  much-quickened  pulse,  urgent  dyspnea,  head- 
ache, vertigo,  and  at  times  nausea  and  vomiting.  There  is  a  subfebrile  move- 
n»ent,  the  temperature  touching  100°  F.  (37.7°  C.)  or  even  101°  F.  (38.3°  C). 
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Thirst  is  present  and  the  appetite  is  lost.  Malaise  and  a  sense  of  exhaustion 
on  attempting  exertion  are  experienced.  Hemoptysis  has  been  noted,  but 
rarely.  The  effect  upon  the  human  economy  of  high  altitude  varies  with 
the  extent  of  the  differences  in  individual  reserve  nerve  force.  Rest  and  ac- 
climatization will  almost  invariably  restore  healthy  function.  Oxygen  in- 
halations are  advised  (Aron). 

The  mountain  fever  of  the  older  writers  is  almost  universally  conceded 
at  the  present  day  to  be  typhoid  fever  modified  by  the  effects  of  extreme  alti- 
tude. 

FEBRICULA 

(Simple  Continued  Fever;  Ephemeral  Feoer) 

Definition. — A  brief  febrile  attack,  unattended  with  definite  local  lesions, 
and  of  varied,  often  indeterminate  etiology.  A  true  ephemeral  fever  is  one 
that  lasts  about  twenty-four  hours,  while  the  term  "simple  continued  fever"  or 
"febricula"  is  given  to  cases  lasting  a  longer  period. 

The  cases  are  diversified  with  reference  to  their  etiology  and  clinical 
relations,  but  may  be  roughly  grouped  under  several  heads: 

(a)  A  large  group  of  cases  in  which  a  gastro-^rdestinal  disturbance  is  the 
only  assignable  cause.  The  latter  may  be  due  to  cold  or,  more  often,  to  errors 
in  diet  (particularly  the  use  of  tainted  food-stuffs),  accompanied  by  absorption 
of  ptomains,  or  it  may  assmne  the  form  of  gastro-intestinal  catarrh  met  with 
in  young  children. 

(b)  Undeveloped  or  abortive  forms  of  the  infectious  diseases  (typhoid, 
influenza,  rheumatism).  These  affections,  particularly  during  times  of  epi- 
demic prevalence,  may  run  a  brief  course  without  manifesting  any  of  tl^ 
distinctive  characters.  This  is  particularly  true  of  the  abortive  types  of 
typhoid  and  other  acute  infections.  Again,  diseases  that  ordinarily  manifest 
a  characteristic  eruption  {e,  g.,  scarlet  fever,  measles,  erysipelas)  may  run  their 
coiu^e  without  doing  so,  or  the  eruption  may  escape  observation. 

(c)  It  may  follow  exposure  to  the  summer  sun  or  eoccessive  heat  (?),  or  ea> 
haustion  of  the  nervous  system, 

(d)  It  is  not  infrequently  the  result  of  a  slight  and  unnoticed  localired  inr 
flammation  (tonsillitis,  bronchitis,  lymphadenitis,  etc.). 

(e)  The  inhalation  of  sewer-gas  or  other  noxious  vapors  (such  as  emanations 
from  decomposing  organic  matter)  may  produce  an  aberrant  form  of  the  fever 
(vide  Septicemia).  * 

Symptoms. — It  is  to  be  remembered  at  the  outset  that  a  single  symp- 
tom, peculiar  to  all  cases,  is  the  fever.  The  onset  is  generally  sudden,  and 
especially  in  ephemeral  fever,  but  it  may  be  gradual;  if  sudden,  there  is  rarely 
either  a  chill  or  vomiting,  while  in  neurotic  children  a  convulsion  may  occur. 
The  temperature  ascends  quickly  to  102°,  103°  F.  (38.8°-39.4°  C),  or  over, 
pursues  the  continued  type,  and  at  the  end  of  one,  two,  or  more  days  subsides 
abruptly  by  crisis.  There  are  accompanying  symptoms,  many  of  which  are 
due  to  the  fever,  such  as  headache,  hebetude,  mild  delirium,  flushed  counte- 
nance, a  full,  rapid  pulse,  anorexia,  constipation,  scanty,  high-colored  urine, 
and,  not  rarely,  herpes  labialis.  Defervescence  may  be  attended  with  critical 
sweats,  diarrhea,  or  a  copious  flow  of  urine.  Special  types  (e,  g.,  cerebral, 
gastric,  gastro-intestinal)  may  be  observed,  due  to  the  predominance  of  the 
symptoms  presented  by  individual  organs  or  systems. 

In  another  class  of  cases  the  access  of  simple  fever  may  be  less  sudden, 
the  maximum  level  attained  being  somewhat  lower  and  the  attending  phe- 
nomena less  acute  and  pronounced.    Da  Costa  has  described  cases  belonging  to 
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is  category.  The  course  is  more  protracted,  though  rarely  exceeding  a  week 
r  ten  days,  and  the  defervescence  is  not  so  abrupt.  So-called  thermic  fever 
I  at  the  present  writing  believed  by  Guit^ras,  who  first  described  it,  to  be  due 
B  a  special,  though  as  yet  unknown,  organism. 

The  diagnosis  necessitates  the  exclusion  of  other  acute  fevers.  The 
liections  from  which  it  is  most  difiicult  to  distinguish  febricula  are  typhoid 
fmTf  remittent  fever,  scarlet  fever,  incipient  tuberculosis,  larval  pneumonia,  and 
mminpiis  (in  children).  In  febricula,  however,  there  is  an  absence  of  local 
Dimfestations  and  of  physical  signs  pointing  to  consolidation  of  the  lungs; 
diaracteristic  skin  eruptions  are  also  absent.  Tyson  points  out  that  in  cases 
in  irtiich  there  is  splenic  enlargement  (rare)  the  resemblance  to  typhoid  is 
dose,  and  the  diagnosis  may  have  to  remain  in  doubt  until  settled  by  the  Widal 
test  or  by  time.  The  cases  must  also  be  discriminated  from  the  fever  which 
MMtimes  attends  chlorosis  and  certain  nervous  disorders. 

Hie  prognosis  is  good. 

Treatment. — ^Few  cases  require  treatment  other  than  rest  in  bed  and 
Squid  nourishment  for  several  days.  Cooling  drafts  internally,  and  mild 
foRDs  of  hydrotherapy  (spongings,  ice-caps)  externally,  are  indicated.  If 
tnoeable  to  gastro-intestinal  disturbance,  a  laxative  usually  proves  beneficial 
tad  effective.  It  should  be  followed  by  intestinal  antiseptics.  Unless  it  b 
ektr  that  the  given  case  is  non-infectious  and  non-contagious,  isolation  of 
the  patient  shoidd  be  ensured. 

MILK-SICKNESS 

Definition. — ^A  peculiar  infectious  disease  occurring  both  in  man  and 
k  the  k>wer  animals,  when  it  is  known  as  "trembles."  The  disease  is  un- 
known east  of  the  Alleghany  Mountains,  but  throughout  many  of  the  Western 
•nd  Southwestern  States  it  formerly  prevailed  very  extensively,  with  fatal 
effect  It  has,  however,  been  almost  exterminated  as  the  result  of  denudation 
of  the  forests  and  the  advancing  cultivation  of  the  virgin  soil.  It  still  prevails 
m  parts  of  North  Carolina  (Osier),  and  until  very  recent  times  has  been  seen 
in  oertam  parts  of  Illinois. 

No  peculiar  pathologic  lesions  have  been  described. 

Etiology. — It  is  believed  to  be  due  to  a  special  poison  derived  from  the 
••rth,  but  as  yet  we  are  ignorant  of  its  exact  nature.  Phillips  claims  to  have 
*ound  a  spirillum  in  the  blood. 

Modes  of  Infection. — ^The  disease  attacks  cattle  most  frequently  (espe- 
<™y  unweaned  calves),  horses,  sheep,  goats,  and  less  often  many  undomesti- 
oated  animak;  wherever  "trembles"  prevails  among  cattle,  milk-sickness  is 
net  with  in  man.  It  is  thought  that  the  poison  is  cfommunicated  to  man  in 
^  milk,  butter,  and  cheese,  or  in  the  flesh  of  infected  animals. 

Among  disposing  factors  are  the  seasons,  the  disease  being  most  frequent 
n  the  late  summer  and  autumn.    It  is  most  common  in  adult  life. 

Symptoms. — The  period  of  incubation  may  be  short  or  long  in  duration, 
*wl  prodroTnata,  such  as  headache,  anorexia,  languor,  and  oncoming  fatigue, 
^7  be  noted.  These  symptoms  increase  in  severity,  and  are  soon  eclipsed 
ty  the  more  characteristic  features — nausea  and  vomiting,  a  hot  pain  in  the 
•tomach,  and  a  peculiar  fetor  of  the  breath.  There  is  an  unquenchable  thirst, 
•  swolloi,  tremulous  tongue,  and  absolute  constipation.  Fever  is  present, 
bot  it  is  slight,  and  the  surface  temperature  is  often  below  the  normal.  The 
nervous  symptoms  include  restlessness,  merging  into  mental  dulness  with 
marked  indifference,  the  latter  condition  passing  in  grave  cases  into  a  stui>or 
liat  may  deepen  into  actual  coma.  Convukions  may  arise  or  the  patient  may 
^p  into  a  fatal  typhoid  state. 
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emaciation.  Though  a  disease  of  mild  character,  its  territorial  range  is  so 
vast  as  to  entail  untold  loss  to  European  countries.  Young  animals  or  sucklings 
perish  in  great  numbers  on  account  of  the  deteriorated  quality  of  the  milk, 
whidi  assumes  a  yellowish-white  appearance  and  has  a  bitter,  nauseating  taste. 

During  epidemics  of  foot-and-mouth  disease  the  poison  may  be  trans- 
ferred to  man,  in  whom  the  disease  is  known  as  epidemic  stomatitis,  the  poison 
generally  being  transferred  by  means  of  milk.  Boiling  the  latter  destroys  the 
virus,  but  rarely  the  infection  may  be  transmitted  through  butter  and  cheese 
made  from  the  milk  of  infected  cattle.  Conununication  by  inoculation  (while 
milking)  may  also  occur.  The  disease  does  not  seem  to  be  transmissible  through 
the  meat  of  diseased  animals.^  In  America  a  few  instances  only  of  trans- 
ference from  animak  to  man  are  recorded. 

Symptoms. — ^The  incubation  period  lasts  from  three  to  five  days.  A 
rigor  may  mark  the  onset,  or  merely  slight  shiverings,  followed  by  fever  and 
malaise,  and  soon  vesicles,  such  as  are  described  under  Aphthous  Stomatitis, 
appear  upon  the  tongue  and  inner  surface  of  the  lips.  The  mouth  is  hot,  the 
mucosa  reddened  and  swollen,  and  salivation  is  present.  A  form  of  miliary 
eruption  that  may  become  pustular  may  also  appear  on  the  skin  surface,  and 
particularly  on  the  fingers  and  hands.  Hemorrhages  have  been  observed  in 
severe  epidemics. 

The  diagnosis  is  made  with  ease  if  the  disease  be  prevailing  at  the  same 
time  among  lower  animals.  The  peculiar  coincidence  of  the  eruption  in  the 
mouth  and  extremities,  sparing  the  rest  of  the  body,  has  not  been  noticed  in 
any  other  eruptive  disease  (Whittaker). 

Course  and  Prognosis. — ^The  course  is  mild  and  ends  in  about  one 
week,  the  disease  being  very  rarely  fatal.  • 

Treatment. — Prophylaxis  requires  the  use  of  milk  from  healthy  animab 
(cows  or  goats),  together  with  measures  looking  to  the  care  of  the  stables  and 
isolation  of  diseased  cattle.  A  reliable  method  of  immunization  against  foot- 
and-mouth  disease  has  not  as  yet  been  discovered.  For  treatment  the  reader 
is  referred  to  the  article  on  Aphthous  Stomatitis. 

GLANDULAR  FEVER 

Definition. — By  this  term  is  meant  an  acute  infectious  disease  of  chil- 
dren characterized  by  adenitis  affecting  the  lymph-glands  of  the  neck,  especially 
the  anterior  cervical. 

History. — A  detailed  description  of  glandular  fever  was  first  given  by 
E.  Pfeiffer,  in  1889,  under  the  name  of  Driisenfieber,  but  it  had  probably  been 
previously  described  by  Filatow,  of  Moscow.  Donkin,  Fischer,  and  Dawson 
Williams,  in  England,  and  J.  Park  West  have  given  excellent  descriptions  of 
Ae  disease. 

Pathology. — ^The  anterior  cervical  lymphatic  glands  are  involved  first, 
*nd  it  is  "probable  that  the  infection  finds  its  point  of  entrance  through  either 
Ae  tonsils  or  the  pharyngeal  mucous  membrane"  (Williams).  The  adenitis 
inay  also  affect  the  inguinal  and  axillary  glands. 

Etiology. — The  special  micro-organism  of  the  disease  is  unknown,  al- 
Aough  Bums  has  isolated  the  Staphylococcus  aureus.  The  complaint  occurs 
usually  in  the  form  of  house  epidemics.  West,  of  Ohio,  however,  has  described 
^  most  wide-spread  epidemic  hitherto  recorded.  There  were  96  cases  in  43 
families,  and  rarely  did  a  child  exposed  to  the  infection  escape.  The  disease 
**sually  occurs  during  childhood;  the  ages  of  WVst's  cases  ranging  from  seven 

'  Zuell's  translation  of  Friedberger  and  Frohncr's  ''Pathology  and  Therapeutics  of 
ve  Domestic  Animals.'' 
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the  ray  fonn  of  growth.  Individual  growths  are  of  the  size  of  a  millet-seed, 
but  their  aggregation  may  result  in  masses  as  large  as  an  orange;  they  are  of  a 
sulphur-yellow  color  and  of  tallowy  consistence.  Induration  and  infiltration 
may  extend  far  into  the  surrounding  tissues. 

Microscapiccdly,  the  little  or  single  ray-like  tumors  show  straight  or  wavy 
branching  filaments  (supra).  Their  development  is  accompanied  by  the 
growth  of  dense  adjacent  connective  tissue.  In  addition,  abscesses  containing 
yellow  granules  in  the  pus  occur,  but  these  are  secondary.  In  man  the  lesions 
consist  of  nodular  growths  with  secondary  abscess  formation,  differing  from 
those  described  as  occurring  in  beasts. 

Baetexudogy. — ^The  organism  of  the  disease  belongs  to  the  cladothrix 
variety  of  fungus,  and  may  be  cultivated,  though  with  difficulty.  The  finer 
threads  may  readily  be  stained  with  anilin  colors.  The  club-shaped  projec- 
tions, however,  do  not  take  these  stains.  Pus  from  whatever  source  should 
be  examined  for  the  actinomyces  even  though  cocci  are  present.  Rabbits 
ind  cows  have  been  successfully  inoculated.  Pyogenic  organisms  are  commonly 
in  association. 

Modes  of  Infection. — Infection  generally  takes  place  in  young  subjects 
throu^  the  mouth,  teeth,  and  pharynx;  and  rarely  the  infection  atrium  is 
the  air-passages  or  the  skin.  Cope  thinks  the  organism  enters  most  often 
through  the  mucosa  of  the  alveolar  margin  near  a  carious  or  erupting  tooth,  or 
dirough  the  tooth-socket  into  the  jaw.  The  infecting  microbe  is  generally  intro- 
duced with  the  food  or  drink,  and  Bostroem,  from  a  study  of  32  cases,  concludes 
that  the  poison  enters  the  economy  by  means  of  the  ingested  grains  of  some 
cereal  (barley). 

Clinical  History. — (1)  Oral  Actinomycosis. — ^The  patient  often  com- 
plains of  toothache,  dysphagia,  and  of  difficulty  in  opening  the  jaw.  The  latter 
symptom  may  be  owing  to  induration  of  adjacent  muscles,  and  is  a  very 
dianu;teristic  sign  (Partsch).  At  the  angle  of  the  jaw  a  swelling  appears, 
which  quickly  passes  into  suppuration;  later  it  opens  (first  externally,  then 
bto  the  mouth)  and  discharges  pus  containing  little  yellow  masses.  If  not 
properly  treated,  extension  of  the  process  takes  place  in  a  downward  direction, 
even  to  the  abdominal  organs. 

The  upper  jaw  may  be  the  primary  seat  of  infection,  and  if  so  the  base  of 
the  skull  may  be  perforated  and  the  disease  attack  the  meninges  and  brain. 
Bollinger  has  seen  primary  actinomycosis  of  the  brain.  In  these  instances 
caries  of  the  spine  may  result  from  extension. 

(2)  Pi^LMONARY  Actinomycosis. — I  am  satisfied  that  primary  pulmonary 
actinomycosis  is  comparatively  rare,  although  Karewski  and  Butler  have  each 
recendy  reported  an  instance.  In  Butler's  cases  the  disease  followed  an  injury 
by  a  falling  board.  The  disease  begins  with  pain  in  the  side,  often  the  left, 
due  to  pleurisy.  There  are  cough  and  a  peculiar  (fetid)  expectoration,  together 
with  general  wasting.  A  microscopic  examination  of  the  sputum,  if  made 
with  care,  reveals  the  actinomyces.  In  some  instances  the  symptoms  are 
identical  with  those  of  disseminated  tuberculosis  of  the  lungs  (Brigidi),  though 
fenerally  the  disease  is  unilateral.  There  is  irregular  fever  due  to  sup- 
puration. 

The  physical  signs  may  be  those  of  chronic  bronchitis  merely;  but  there 
are,  in  not  a  few  cases,  extensive  destructive  changes  of  variable  character 
(abscess,  bronchopneumonia,  etc.),  which  modify  the  signs  accordingly.  In 
primary  pulmonary  actinomycosis  an  extension  to  adjacent  organs  and  also 
metastatic  growths  and  abscesses  occur.  Wood  and  Eshner  found  the  so- 
called  sulphur  granules  in  a  pleural  exudate. 
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^  akin  reactions  may  be  obtained  by  means  of  concentrated  glycerinated 
^U  cultures  of  streptotrichins.  The  tubercle  bacillus  is  absent  from  the 
^  in  cases  of  pulmonary  streptothricosis,  but  streptococci  and  staphylo- 
^^  found  in  association,  and  some  of  the  cases  may  be  of  primary  strepto- 
^  infection.  Streptothricosis  may  be  confused  also  with  actinomycosis, 
I  in  cases  with  multiple  abscesses  in  the  subcutaneous  tissues,  glanders  may 
Emulated. 

MigHlhaes  has  discovered  a  new  mycosis  which  bears  a  close  resemblance 
oimonary  tuberculosis  and  is  caused  by  the  Brazilian  oidium.  The  tubercle 
las  is  absent,  and  if  doubt  remains,  potassium  iodid  or  sodium  iodid 
matically  administered  causes  the  condition  to  retrogress  and  finally  to 
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The  disease  is  feebly  communicable  by  contact.  According  to  Lynch,*  "the  rat  is 
a  possible  and  probable  disseminator  of  dysenteric  amebse  pathogenic  for  man." 

Pathology. — ^The  lesions  are  almost  always  situated  in  the  large  intestine, 
although  rarely  the  ileum  is  also  invaded.  The  first  visible  change  is  a  hyper- 
emia of  the  mucosa,  most  marked  in  the  descending  colon  and  rectum;  but  the 
changes  which  produce  the  characteristic  dysenteric  ulcer  begin  with  infiltra- 
tion and  swelling  of  the  submucosa,  followed  by  necrosis,  which  involves  the 
overlying  mucosa  with  its  epithelium  (Kruse  and  Pasquale).  How  the  amebes 
reach  the  submocosa  has  not  yet  been  observed.  The  infiltrated  circumscribed 
areas  are  oval  or  hemispheric  in  shape,  and  project  above  the  level  of  the  sur- 
rounding mucosa.  The  submucosa  presents  a  grayish-yellow  appearance,  and 
is  soon  thrown  off  in  the  form  of  a  slough. 

The  ulcers  take  various  shapes — <!hiefly  irregular,  and  less  frequently  round 
or  oval.  Their  edges  are  ragged  and  undermined,  and  the  floor,  which  is  more 
or  less  covered  with  pultaceous  material,  is  rough  or  crater-like,  and  formed  by 
the  musculature  or  the  outer  serous  coat  of  the  intestine.  From  the  manner 
m  which  the  ulcers  are  formed  it  is  obvious  that  cellular  infiltration  (followed 
by  necrosis)  may  occupy  the  submucosa  for  a  greater  or  less  distance  beyond 
the  borders  of  the  ulcers.  In  this  way  fistulous  channels  may  be  produced 
beneath  the  mucosa  and  connect  two  or  more  ulcers.  Usually  this  ulcerative 
process  affects  only  certain  portions  of  the  large  gut,  especially  the  flexures — 
hepatic  and  sigmoid — and  the  rectum;  but  it  may  be  general,  and  I  have  seen 
an  instance  of  this  kind.  Cases  are  not  uncommon  in  which  the  ulcers  are 
80  numerous  as  to  include  almost  the  entire  mucosa  of  the  colon. 

Healing  is  attended  with  the  development  of  flbrous  tissue  along  the  edges 
and  in  the  base  of  the  ulcer,  and  secondary  contraction  of  this  new  connective 
tissue  is  often  productive  of  colonic  stricture,  "which  is  usually  either  partial 
or  irregular.  The  cases  that  come  to  autopsy  often  show  diphtheritic  inflam- 
mation as  a  seconday  or  terminal  condition. 

The  microscope  reveals  proliferation  of  the  fixed  connective-tissue  cells 
(rarely  pus),  and  the  presence  of  amebes  in  the  walls  and  the  base  of  the  ulcers^ 
in  the  lymph-spaces,  and  rarely  in  the  blood-vessels. 

The  liver  may  be  the  seat  of  prominent  lesions.  These  are:  (a)  abscesses, 
which  may  be  single  or  multiple.  The  single  or  large  solitary  abscess  is  usually 
situated  near  either  the  upper  convex  or  the  lower  concave  surface,  while  the 
tbscess  cavity  b  formed  in  a  manner  similar  to  the  intestinal  ulcers.  The 
Mea  affected  fa  at  first  infiltrated;  it  then  becomes  necrotic,  and  finally  more 
or  less  liquefied.  Upon  the  full  development  of  the  first  stage  the  part  invaded 
is  a  grayfah-yellow  pultaceous  mass,  but  in  the  second  or  necrotic  stage  the 
»b8c«s  contains  a  yellowfah  or  greenfah-yellow  spongy  material  with  begin- 
ning liquefaction.  The  contents  of  the  mature  abscess  consist  of  a  greenish- 
w  reddish-yellow  purulent  material  and  of  remnants  of  liver  tissue.  The 
walls  of  the  recent  abscess  are  irregular  and  ragged,  those  of  an  old  abscess 
being  dense  and  fibrous,  and  a  section  of  the  abscess  wall  shows  an  inner 
necrotic  zone,  a  middle  zone  (in  which  there  fa  great  proliferation  of  the  con- 
nective-tissue celb,  compression  and  atrophy  of  the  liver-cells),  and  an  outer 
«one  of  intense  hyperemia  (Osier).  The  contents  of  the  abscess  show  either 
'ew  or  many  amebes,  and  only  rarely  pus.  When  pus  is  present  it  is  due  to  a 
secondary  infection  by  the  pyogenic  germs.  The  amebes  probably  gain  access 
to  the  liver  by  metastasfa  from  the  intestinal  foci.  Cultures  are  generally 
sterile. 

(h)  The  parenchyma  of  the  liver  may  be  the  seat  of  circumscribed  necrotic 
^ts,  due  to  the  action  of  the  toxins  formed  by  the  amebes. 

'  Jour,  Amer,  Med,  Aeaoc,,  December  25,  1915. 
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The  lungs  sometimes  show  changes  similar  to  those  in  the  liver;  they  arc 
the  result  of  direct  extension  of  the  hepatic  abscess  through  the  diaphragm 
into  the  lower  lobe  of  the  right  lung.  The  kidneys  often  present  the  lesions 
of  acute  parenchymatous  nephritis  (Craig). 

Clinical  History. — ^The  mode  of  onset  is  gradtud  except  in  a  small  propor- 
tion of  the  cases,  in  which  it  is  sudden,  with  well-marked  symptoms.  When, 
as  generally  happens,  it  is  insidious,  the  initial  symptom  is  often  a  trivial 
diarrhea.  The  affection  is  then  characterized  principally  by  intermissiont 
and  an  exacerbating  diarrhea,  the  liquid  stools  containing  necrotic  tissue  of  a 
grayish-brown  and  sometimes  yellowish-gray  color.  The  latter  are  often 
bloody  and  mucoid,  later  becoming  fluid.  The  number  of  discharges  per  day 
is  exceedingly  variable,  although  in  most  instances  they  range  from  six  to 
€ight  or  ten  daily. 

Microscopic  examination  of  the  feces  during  the  exacerbations  discloses 
amebes  that  are  almost  invariably  endowed  with  motion,  though  usually  not 
when  the  stools  have  become  formed.  Tenesmus  is  not  a  prominent  feature 
in  most  cases,  and  may  be  entirely  absent.  Colicky  abdominal  pains,  nausea, 
and  vomiting  are  rare. 

General  Ssrmptoms. — ^Fever  is  usually  present,  but  it  is  slight  and  exhibits 
marked  variations.  In  certain  instances,  however,  the  temperature  is  below 
the  normal.  From  the  time  of  onset  there  is  gradual,  progressive  loss  of 
flesh  and  strength,  and  anemia  becomes  well  marked. 

Complications. — ^The  most  common  is  hepatic  abscess,  and  as  the  result 
of  perforation  of  the  diaphragm  secondary  abscess  of  the  right  lung  may  arise. 
Authors  are  not  agreed  as  to  the  frequency  of  occurrence  of  liver  abscess 
(see  p.  882)  in  amebic  dysentery,  but  it  is  certainly  comparatively  rare  in  this 
country,  not  exceeding,  perhaps,  3  per  cent,  of  the  cases.  In  die  tropics  it 
occurs  in  20  to  25  per  cent,  of  the  cases.  Peritonitis  may  result  from  perfora- 
tion of  a  dysenteric  ulcer,  causing  death.  The  point  of  perforation  may,  how- 
ever, be  in  the  rectum,  when  periproctitis  is  the  result;  or  it  may  be  in  the 
cecum,  when  perityphlitis  is  the  sequel.  In  tropical  or  subtropic^  countries 
the  disease  is  often  complicated  with  malaria.  The  presence  of  an  intermittent 
fever  is  not,  however,  suflicient  to  warrant  the  assumption  that  malaria  com* 
plicates  dysentery;  we  must  be  able  to  demonstrate  the  presence  in  the  blood 
of  the  Plasmodium  malaricB,  In  pyemia  and  in  suppurative  processes  generaUy 
— conditions  sometimes  met  with  in  dysentery — the  temperature-curve  is 
often  distinctly  intermittent.  Typhoid  fever  is  a  rare  complication.  The 
typhoid  state  is  met  with,  and  pyemia  and  septicopyemia  may  appear  late. 
Pylephlebitis,  pericarditis,  pleuritis,  and  nephritis  (common)  are  observed. 
Moorhead^  describes  dysenteric  arthritis  occurring  in  persons  giving  a  history 
of  amebic  infection. 

Diagnosis. — The  slow  course,  marked  by  intermissions  and  exacerbations 
of  the  bloody,  fluid  stools,  the  mild  general  symptoms,  apart  from  emaciation 
and  debility,  are  salient  features,  but  an  assured  recognition  of  the  affection 
demands  a  microscopic  examination  of  the  stools.  Rogers  suggests  staining 
the  epithelium  and  pus  by  weak  methylene-blue,  which  leaves  the  amebes 
unstained.  Cases  have  been  recorded  by  Councilman  and  Lafleur  in  whidi 
the  diagnosis  rested  upon  amebse  being  found  in  the  sputa;  this  was  explained 
by  the  existence  of  a  hepatopulmonary  abscess,  which  had  discharged  through 
a  bronchus;  the  intestinal  sv-mptoms  were  negative.  Similar  cases  have  been 
reported  by  Boston  and  others.  Martinez  contends  that  the  differential  diag- 
nosis is  a  simple  matter  when  1  c.c.  of  fresh  stool  can  be  introduced  into  the 
rectum  of  a  newborn  kitten.  In  two  or  three  days  the  kitten  develops  dysen- 
tery, generally  fatal,  sometimes  with  liver  abscesses.    Donaldson,  Clark,  and 

1  BrU,  Med.  Jour,,  March  25,  1916. 
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McLean^  recommend  that  at  least  five  examinations  of  the  stools  be  made  in 
persons  suspected  of  having  recently  had  amebic  dysentery. 

Prognosis. — ^The  mortality  rate  in  certain  epidemics  has  been  frightful, 
particularly  among  soldiers  in  the  field  (amounting  to  70  per  cent.).  In 
sporadic  cases  the  danger  to  life  is  less,  the  mortality  rate  in  temperate  cKmates 
being  not  over  5  or  6  per  cent.  The  complications  which  render  the  prognosis 
unfavorable  are:  peritonitis,  hepatic  and  pulmonary  abscess,  pyemia,  broncho- 
pneumonia, malaria;  death  may  be  due  to  hemorrhage  or  i>eritonitis,  but  in  a 
preponderating  proportion  of  the  cases  to  asthenia.  A  dangerous  degree  of 
debility  is  indicated  by  great  nervous  depression;  a  cool,  clammy  skin;  a  sunken, 
pmch^  fades;  a  dry  tongue;  a  feeble,  rapid  pulse;  and  by  low  muttering  de- 
Urium. 

Course  and  Duration. — ^The  average  duration  ranges  from  eight 
to  ten  weeks  in  uncomplicated  cases;  the  disease  can,  however,  be  cut  short 
by  appropriate  treatment.  It  manifests  an  innate  tendency  to  pursue  a 
chronic  course,  interrupted  by  frequent  exacerbations  or  true  relapses,  and 
convalescence  occupies  a  long  period  of  time  in  consequence  of  the  profound 
anemia  and  debility  that  supervene. 

Treatment. — ^The  diet  should  consist  of  easily  digestible  and  nutritious 
solids,  as  raw  oysters,  eggs,  rice,  fowl,  fish,  and  the  like,  in  small  quantities. 
Milk  should  also  be  freely  allowed.  It  may  be  necessary  to  restrict  the  diet 
to  fluids  if  diarrhea  be  well  marked.  During  convalescence  a  return  to  a  mixed 
dietary  is  to  be  adopted  in  a  gradual  manner. 

A  judicious  hygienic  regimen  calculated  to  maintain  assimilation  is  espe- 
cially valuable.  Rest  in  bed,  combined  with  gentle,  systematic  massage,  may 
be  necessary  in  severe  cases;  in  light  cases  graduated  exercise  in  the  open  air 
and  rest  are  serviceable.  The  medical  treatment  is  by  ipecacuanha  in  the  form 
of  salol-coated  pills,  or  its  alkaloid.  Not  less  than  30  grains  (2.0  gm.)  of  ipecac  at 
asin^  dose  are  to  be  given  on  the  first  day.  "Subsequently  the  amount  is  to  be 
diminished  by  5  grains  (0.3  gm.)  per  diem,  so  that  by  the  sixth  day  only  5  grains 
(0.3  gm.)  of  the  drug  are  administered.  During  the  next  week  or  ten  days  a 
nigjitly  dose  of  5  grains  (0.3  gm.)  must  be  allowed."  *  This  agent,  however,  does 
not  affect  the  encapsulated  entameba,  hence  does  not  prevent  relapses.  Simon* 
contends  that  the  alkaloids  of  ipecac,  emetin,  and  cephaelin,  are  insufficient, 
b  safe  dosage,  to  destroy  the  encysted  forms  of  the  parasite,  whereas  the  entire 
ipecac  root  not  only  can  be  so  given  as  to  destroy  the  living  forms  but  also  the 
cncj'sted,  thereby  preventing  recurrences  of  the  infection.  Rogers  recommends 
the  subcutaneous  injection  of  J-grain  doses  of  emetin  hydrochlorid.  Carter 
combmes  with  the  whole  drug  by  mouth  emetin  hypodermically  daily  for 
from  one  to  two  weeks.  Simon*  contends  that  the  entire  ipecac  root  when 
wnployed  under  proper  conditions  destroys  both  the  vegetative  endameba 
*nd  the  encysted  forms,  thus  preventing  recurrences  and  relapses.  Ross 
states  that  the  use  of  emetin  should  be  remitted,  at  least  for  a  time,  after 
•bout  ten  days,  t-specially  if  it  has  ceased  to  do  good.  Law  and  Dobell  claim 
that  emetin  bismuth  iodid  is  far  more  efficacious  than  the  hydrochlorid. 
I*nibert  advises  in  all  cases  of  amebic  dysentery  a  course  of  emetin  and 
hismuth  iodid.  Beck  advises  the  treatment  of  dystentery  with  ipecac  through 
the  Emhom  duodenal  tube.  Colonic  injections  of  warm  solutions  of  quinin 
hydrochlorid  (strength  1  :  1000  to  1  :  5000)  have  proved  effective  in  the  hands 
<rf  most  clinicians.     Leroy,  of  Memphis,  has  used  formalin  similarly  (1  :  1000), 

*  Practitioner,  London,  July,  1918,  p.  1. 

*  Anders  and  Rodman,  Jour.  Amer.  Med.  Assoc.,  February  12,  1910. 
*Jour.  Amer.  Med.  Assoc.,  1918,  Ixxi,  2042. 

*  IhuL,  December  21,  1918,  p.  204. 
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with  almost  specific  effects.  Musgrave^  prefers  thymol,  which  he  gives  by 
enema.  Hau^wout  and  Lantin^  have  found  that  "benzyl  benzoate  exerts  a 
definite  and  favorable  influence  on  the  course  of  endamebic  dysentery/' 
A  small  class  of  cases  do  not  yield  to  the  ipecacuanha  treatment;  they  demand 
''appendicostomy  and  systematic,  thorough  irrigations  through  the  appendix." 
Recurrences  will  yield  to  the  same  means,  and  they  can  sometimes  be  prevented 
by  promoting  the  repair  of  the  blood  and  tissues  during  the  intervals^  a  con- 
tention sustained  by  Sollman.' 


FLAGELLATA 

MASTIGOPHORA 


During  the  motile  period  of  their  existence  these  organisms  possess  one  or 
more  flagella  attached  to  either  or  both  ends  in  the  various  forms,  and  some  of 
them  also  possess  an  undulating  membrane,  the  trypanosomes  being  the  best 
exemplars  of  this  latter  group.  The  body  of  these  parasites  is  very  amaO, 
many  with  rounded  anterior  portion,  pointed  posteriorly;  others  are  spindle 
shaped.    They  are  nucleated,  often  have  vacuoles,  and  some  contain  chlorophyl. 

Trichomonas  vaginalia  lives  in  an  acid  medium.  It  is  not  found  in  normal 
vaginal  secretion,  but  in  vaginal  catarrh  with  acid  secretion;  it  may  occur  at 
any  age  from  childhood  to  advanced  life.  It  is  a  specific  parasite  of  the 
female  generative  tract,  though,  rarely,  it  has  been  found  in  the  urine  of  men, 
probably  introduced  through  coitus.  It  is  not  known  how  they  gain  entrance 
to  a  woman.    Alkaline  solutions  destroy  them,  as  does  cold. 

Trichonumas  intestinalis  and  pidrrionalis  are  met  with  in  stools,  urine, 
sputum,  secretions  from  mouth;  but  these  forms  are  not  pathogenic. 

Lamblia  (Cercomonas)  intestinalis — a  monad  commonly  met  with  in  in- 
testinal discharges;  not  believed  to  be  pathogenic.  Cercomonads  have  been 
found  {Cercomonas  hominis)  in  discharges  of  cholera  patients  and  (Bodo  uri- 
narius)  in  urine.  Smithies^  in  routine  examination  of  the  stools  of  1000 
patients  from  the  northwestern  states  found  intestinal  parasites  in  93;  36  of 
these  were  infestation  by  the  Cercomonas  intestinalis  hominis,  and  21  were 
Trichomonas  intestinalis  hominis.  As  the  great  majority  of  these  patients 
suffered  from  diarrhea,  loss  of  weight,  dyspepsia,  subacidity,  anemia,  and 
other  symptoms  it  seems  fair  to  assume  that  while  in  some  cases  the  parasites 
may  not  be  pathogenic,  in  others  they  are  capable  of  producing  well-marked 
symptoms. 

Balantidium  coli  (Paramcedum  coli)  is  found  in  discharges  from  obstinate 
cases  of  colitis;  also  in  mucosa,  and  even  submucosa,  of  rectum  and  colon. 
Stokvis  has  found  it  in  the  sputum  of  a  case  of  pulmonary  abscess.  The  pig  is 
believed  to  be  the  source  from  which  man  is  infected.  Mason  believes  IxBdan- 
tidiosis  to  be  less  rare  than  is  usually  supposed  and  that  it  is  frequently  over- 
looked in  the  routine  examination  of  stools  owing  to  the  chronicity  of  the 
ulcerative  process  in  infected  cases.  Tagliaferro  states  that  153  cases  of  balan- 
tidiosis  are  on  record,  with  a  death-rate  of  23  per  cent.  More  recently  de 
Bellard^  reports  another  case  which  was  cured  by  flushing  the  colon  twice 
daily  with  1  liter  of  a  1  :  1000  solution  of  quinin  sulphate  and  the  use  of  3 
drops  of  an  iodid  (Lugol's  solution)  taken  internally  three  times  a  day. 

*  New  Orleans  Med.  and  Surg.  Jour.,  May,  1911. 
«  Arch.  Int.  Med.,  1919,  xxiv,  383. 

•  Jour.  Amer.  Med.  Assoc.,  1919,  Ixxiii,  1125. 
«  Amer.  Jour.  Med.  Sci.,  1918,  clvi,  173. 

»  de  Caracas,  1919,  xxvi,  27. 
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Trypanosomiasis 
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Tbe  tiypanosoma  is  a  flagellated  hematozoon  common  to  the  lower  animals, 
ffid  has  been  found  in  man.    Trypanosoma  hominis  is  a  minute,  colorless, 
Innslucent,  active  protozoon,  tapering  toward  its  extremities,  the  anterior 
of  which  displays  a  long  flagellum.    The  body  of  the  organism  is  finely  granular. 
It  is  found  free  in  the  plasma.    Trypanosomes  have  been  known  for  over  sixty 
jnrs,  but  their  pathologic  import  was  first  pointed  out  by  Evans  in  surra, 
t  disease  of  horses  and  cattle  in  India,  Trypanosoma  evansii.    In  May,  1901, 
Forde  found  the  organism  in  the  blood  of  an  Englishman  sufiFering  from  an 
inegalar  chronic  fever,  at  first  thought  to  be  malaria.    Six  months  later  Dutton 
faimd  and  recognized  the  nature  of  the  organism  in  the  blood  of  this  same  pa- 
tient, thou^  about  ten  years  before  Nepven,  a  French  observer,  had  seen 
the  same  or  a  similar  parasite  in  man,  this  being  the  first  time  that  man  was 
bond  to  be  subject  to  infection  from  trypanosomes.    Dutton  suggested  the 
Hme  Trypanosoma  gambiense  for  the  parasite,  and  trypanosomiasis  for  the 
disease.     Tiypanosoma  rhodesiensi  is  a  species  of  the  genus  trypanosoma 
bond  diiefly  in  Rhodesia.    Wild  game  are  the  chief  conveyors  of  Trypanosoma 
diodesiensi,  16  per  cent,  of  wild  game  in  Rhodesia  according  to  Bruce  and 
Id  Eckman.    Trypanosomiasis  is  engrossing  a  large  proportion  of  the  profes- 
sioiial  attention  at  the  present  day  of  Europe,  Asia,  Africa,  Australia,  and  even 
America.    Castellani    found  the  trypanosoma  in  the  spinal  fiuid,  obtained 
by  lumbar  puncture,  in  20  out  of  34  cases  of  sleeping  sickness,  but  Bruce  first 
showed  the  pathologic  relationship  between  sleeping  sickness  and  trypanosoma, 
sod  that  the  agent  of  transmission  is  the  tsetse  fiy  of  the  genus  Glossina  palpalis, 
akhou^  all  of  the  tsetse  flies  may  act  as  vectors.    Thb  fly  is  not  found  in 
America. 

Trypanosomes  have  been  found  associated  with  many  diseases  of  man 
•ad  animals,  and  Manson  believes  that  three  of  these — i,  e,,  the  Trypanosoma 
.inieet,  a  tsetse-fly  disease,  causing  nagana  in  horses  and  cattle;  Trypanosoma 
Mmitt,  and  the  trypanosome  of  mal  de  caderas — are  closely  allied  species,  if 
not  identical.  Recently  Broeden  discovered  in  the  Congo  coimtry  a  trypan- 
ttome  which  is  pathogenic  for  cattle,  rats,  guinea-pigs,  and  monkeys,  and  the 
infection  is  essentially  like  that  produced  by  other  trypanosomes. 

Symptoms    and    Diagnosis. — Early   the    skin  may   appear   nearly 
^anmi,  but  Ford  and  Manson  have  described  blotches  of  erythema,  isolated 
'i^  of  edema,  especially  of  the  eyelids,  and  later  general  edema  and  cachexia. 
'^  tongue  is  red  and  raw.    There  are  wasting,  general  malaise,  and  decided 
^'winess  of  the  lower  limbs.    The  pulse  may  reach  120  beats  per  minute. 
TiAycardia  and  muscular  weakness  are  the  rule.     Fever  may  develop  at 
mtervab  or  may  occur  daily  for  an  indefinite  time,  ranging  from  100°  to  104** 
'•  (37.7^-40°  C.).     Lethargy  is  the  dominating  feature  of  these  cases.     In 
•^'^fcion  to  the  cutaneous  symptoms,  which  may  resemble  leprosy,  there  are 
'^'^fesness,  difficulty  in  speech,  delirium,  Cheyne-Stokes  respiration,  and  coma. 
offetdc  enlargement  and  tenderness  were  present  in  Ford's  cases.     The  lym- 
phatic glands  are  enlarged  and  contain  trypanosomes.    An  irregular  remitting 
/^er  is  a  leading  symptom  of  the  first  stage.    There  is  general  anemia  of  the 
siiople  chlorotic  type.    Ophthalmoscopic  examination  may  show  mottling 
of  the  fundus.    The  Liverpool  School  of  Tropical  Medicine  maintains  that 
gkod  palpation  is  the  most  efficient  means  of  diagnosis  of  human  trypano- 
somiasis, other  causes  for  the  glandular  enlargement  being  absent  (J.  L.  Todd). 
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Leishmaniasis 

These  are  specific  infectious  diseases  caused  by  the  protozoa  of  the  genus 
leishmania.  Tlie  systemic  condition  has  been  called  at  various  times  kala-azar, 
febrile  tropical  splenomegaly,  and  Dumdum  fever.  The  local  disease  of  the 
sldn  is  called  oriental  sore. 

KALA-AZAR  (SYSTEMIC  LEISHMANIASIS) 

Definition. — It  is  a  chronic  disease,  characterized  by  anemia,  irregular 
fever,  emaciation,  pigmentation  of  the  skin,  enlarged  spleen,  and  by  a  pro- 
toKOon  organism,  Leishmania  donovani,  which  is  found  in  the  spleen,  liver, 
Ixme-marrow,  lymph-glands,  adrenals,  testicles,  intestinal  and  cutaneous 
ulcCTS,  inflammatory  exudates,  and  only  very  rarely  in  the  blood. 

Tlie  disease  is  met  with  in  India,  Assam,  China,  Egypt,  and  Africa.  Epi- 
demics move  forward  very  slowly — about  14  miles  a  year — the  disease  clinging 
to  a  place  for  almost  five  years  and  then  disappearing. 

Etiology. — In  1885  Cunningham,  and  in  1901  Firth,  called  attention 
to  certain  minute  bodies  to  be  found  in  the  protoplasm  of  the  cell  exudate  of 
the  base  of  the  oriental  sore  or  Delhi  boil.  In  November,  1900,  Leishman 
found  these  bodies  in  smears  from  the  spleen  of  a  case  of  Dumdum  fever  in  a 
soldier  invalided  home  from  India.  In  the  winter  of  1902-03  Major  Leishman 
noted  these  same  organisms  in  smears  of  blood  and  internal  organs  from 
a  trypanosome-infected  rat.  In  May,  1903,  he  published  these  observations, 
and  suggested  that  the  organisms  were  trypanosomes.  Soon  after  Donovan 
foond  them  in  fluid  obtained  by  splenic  puncture  from  an  Indian,  hence  the 
name,  Leishman-Donovan  body.  Low,  Manson,  Rogers,  Bentley,  and  others 
have  since  found  them.  They  are  minute,  oat-shaped,  oval,  or  round  bodies, 
with  taintly  staining  protoplasm,  but  deeply  staining  chromatin  masses,  usually 
placed  at  opposite  poles  of  the  cell.  Rogers  succeeded  in  cultivating  these 
bodies  in  citrate  of  soda  solution,  typical  flagellated  organisms  resulting — the 
jmwf  of  their  nature.  Unlike  the  usual  type  of  trypanosomes,  the  flagellum 
is  attached  to  the  end  of  the  body  at  which  the  micronucleus  is  situated,  and 
it  does  not  possess  an  undulating  membrane.  It  probably  escapes  from  the 
body  of  the  infected  individual  in  the  discharges  from  cutaneous  or  intestinal 
ulceration,  and  in  all  likelihood  the  intermediate  host  is  some  biting  insect. 

Predisposing  Causes. — One-third  of  the  cases  occur  under  twenty 
years  of  age,  and  the  Hindus  were  more  frequently  affected  by  the  disease 
than  the  Mohammedans,  the  proportion  being  about  4  to  I  (Brahmachari). 

Symptoms. — ^There  is  fever,  irregular  in  type,  generally  remittent, 
often  comparatively  long  intermittent  periods,  the  whole  extending  over 
some  months.  The  fever  may  occur  in  ague-like  attacks.  A  dirty,  sallow, 
tnemic  appearance  of  the  cutaneous  surface  is  noted,  and  occasionally  areas 
of  pigmentation.  Enlargement  of  the  spleen  and  liver  occur  early,  the  former 
b«ng  an  invariable  accompaniment,  while  the  latter  is  less  constant.  Dyspnea, 
emaciation,  progressive  and,  finally,  extreme  weakness,  and  more  or  less 
«dema  are  present.  Leukopenia,  in  which  the  proportion  of  white  or  red 
corp^iscles  may  be  less  than  1  to  1000  with  relative  low  polymorphonuclear 
counts,  b  almost  diagnostic  of  the  disease.  Cutaneous  and  intestinal  ulcera- 
tion develop  various  hemorrhages  or  purpura,  and  these,  in  an  extremely 
emaciated  individual  with  a  large  protuberant  belly,  make  a  picture  fairly 
^Aaracteristic.  Death  often  results  from  some  intercurrent  affection.  Among 
the  commoner  complications  are  pneumonia,  pulmonary  tuberculosis,  abscesses, 
tod  splenalgia  due  to  infarcts  in  the  spleen. 
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Prognosis. — ^Manson  regards  the  disease  as  absolutely  hopeless;  he 
has  never  seen  a  case  recover.  Rogers  places  the  mortality  at  96  per  cent. 
Donovan  gives  an  equally  gloomy  prognosis. 

Treatment. — ^Tonic  and  hygienic  Quinin  b  of  no  special  value,  but  may 
be  employed  with  iron  and  arsenic.  Bahadur^  has  treated  kala-azar  with 
injections  of  metallic  antimony  in  normal  saline  solution.  Masters'  advocates 
intramuscular  injections  of  oxid  of  antimony  dissolved  in  equal  parts  of  glyc- 
erin and  water,  slightly  heated.  Tartar  emetic  is  also  given  intravenously 
and  apparently  is  a  specific,  though  many  injections  are  necessary.  When 
possible,  segregate  infected  cases,  since  no  other  known  method  of  prevention 
exists,  and,  as  we  have  seen,  once  developed,  it  proceeds  to  a  fatal  issue. 

Dermal  Leishmaniasis. — ^The  oriental  sore — Delhi  or  Bagdad  boU,  a  local 
infection,  without  constitutional  symptoms — is  due  to  the  Leiskmania  tropica, 
indistinguishable  by  its  morphologic  characteristics  from  the  Leiskmania 
donovani,  but  it  is  not  fatal,  and  one  attack,  as  a  rule,  gives  immunity.  Manson 
says  it  has  been  noted  that  oriental  sore  is  peculiar  to  camel-using  countries, 
and  if  this  really  be  due  to  the  same  leishmania  as  kala-azar,  that  a  reduction 
in  virulence  of  the  organism  has  been  attained  by  passage  through  the  camd, 
as  is  the  case  with  small-pox  in  its  passage  through  the  cow.  The  inference 
is,  therefore,  that  the  virus  of  oriental  sore  should  be  employed  in  an  attempt 
to  protect  against  kala-azar.  The  disease  prevails  at  all  ages,  in  both  sexes, 
and  shows  a  predilection  for  the  natives  and  old  residents. 

Brazilian  dermal  leishmaniasis,  according  to  Ashford,  b  ''a  dinical  variety^ 
of  oriental  sore,  although  the  organism  b  apparently  identical  and  the  skim, 
lesion  the  same."  The  disease  b  extremely  prevalent  in  Brazil,  Peru,  ancl 
Paraguay.  The  ulceration  involves  chiefly  the  soft  tissues  of  the  nasophaiynic 
and  is  horribly  mutilating. 

Treatment  of  dermal  leishmaniasb  b  the  same  as  the  systemic  form. 


PSOROSPERMIASIS 

Psorosperms  belong  to  the  lowest  form  of  protozoa.  They  are  also  known 
as  sporozoa,  and,  because  of  their  parasitic  relation  to  cells,  as  ciftozoa,  A 
common  form  occurs  in  the  muscles  of  the  pig  {Sarcocystis  miescheri).  The 
Amoeba  coli  of  amebic  dysentery  belongs  to  the  protozoa.  Various  cocddia 
may  occur  in  man  (e,  g.,  Sarcocystis  hominis)  to  produce  the  disease  indicated 
by  Ihis  heading. 

(o)  Internal  Psorospermiasis. — In  man  hepatic  disease  similar  to  that 
found  in  the  rabbit  is  produced  by  the  Coccidium  oviforme.  The  timiors  formed 
by  the  coccidia  may  he  palpable,  and  the  liver  may  be  quite  tender.  Scmie 
chilliness  and  fever,  malaise,  and  stupor  passing  into  coma  have  been  observed. 
Death  was  caused  on  the  fourteenth  day  in  a  case  admitted  to  St.  Thomas' 
Hospital  (Osier).  The  necropsy  showed  whitish  neoplasms  in  the  peritoneum, 
omentum,  kidneys,  pericardium,  liver,  and  spleen. 

In  the  intestinal  variety  of  internal  psorospermiasis  nausea  and  vomiting, 
diarrhea,  and  the  typhoid  state  may  be  manifested.  Involvement  of  the 
kidneys  has  caused  hematuria  and  frequency  of  urination. 

(6)  External  Psorospermiasis. — Cutaneous  psorospermiasis,  one  form 
of  which  was  formerly  called  keratosis  follicularis,  is  characterized  by  lesicMis 
at  first  of  a  hard,  crusty,  papular  type,  later  becoming  confluent,  and  situated 

^  Indian  Med,  Gaz.,  Calcutta,  December,  1915. 
«  Jour,  Trop.  Med.,  July  15,  1918,  p.  146. 
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on  the  face,  lumbo-abdominaly  and  inguinal  regions.  These  papillomatous 
growths  contain  either  parasitic  sporozoa  or,  as  suggested  by  Montgomery 
and  others,  parasites  that  belong  to  the  blastomyces. 

In  carcinoma,  epithelioma,  and  Paget's  disease  of  the  nipple  coccidia 
are  readily  found  in  and  between  the  pathologic  epithelial  cells,  but  whether 
they  have  an  etiologic  bearing  upon  these  malignant  affections  is  still  a  matter 
of  uncertainty. 

Prophylaxis  consists  in  cleanliness  and  care  in  preparing  such  food  vegetables 
as  spinach,  lettuce,  cabbage,  and  other  greens  diat  may  possibly  be  contam- 
inated by  the  excreta  of  llie  lower  animab  liable  to  psoroform  infection. 
The  treatment  of  psorospermiasis  is  largely  symptomatic,  though  rectal 
injections  of  a  solution  of  quinin  (1  :  5000  to  1  :  1000)  may  be  tried.    Potas- 
aum  iodid  in  ascending  doses  has  been  reconmiended. 


MALARIAL  FEVER 

iCk3U  and  Fever;  Fever  and  Ague;  Suxmp  Fever) 

Definition. — ^An  infectious,  non-contagious  disease  caused  by  the  hema- 
toio5n  of  Laveran.  It  b  characterized  by  splenic  enlargement,  brief  febrile 
tttid[s  which  recur  periodically,  melanemia,  and  a  tendency  in  protracted 
cases  to  irregular  fever  and  extreme  anemia.  The  following  subvarieties 
win  be  discussed:  (I)  Intermittent  fever;  (II)  pemicicms  intermittent;  (III) 
rmttent  fever;  (IV)  malarial  cachexia;  (V)  nuuked  intermittent,  and  (VI) 
nudarid  hematuria. 

Historic  Note. — ^There  are  few  diseases  with  which  the  profession  has  been 
acquamted  longer  than  with  malaria,  and  chief  among  the  earliest  known 
hotbeds  of  this  disease  were  the  city  of  Rome,  the  Pontine  marshes  about  the 
latter,  and  the  swamps  along  the  lower  Danube.  It  is  pretty  generally  believed 
that  the  prevalence  of  the  disease  has  long  been,  and  still  is,  diminishing.  This 
new  is  fully  corroborated  by  my  own  observation,  upon  the  cases  from  four 
leading  hospitals  of  Philadelphia.  The  drying  of  marshy  districts  of  a  malarious 
character,  thereby  rendering  them  unsuited  to  the  development  of  the  mosquito, 
is  the  caiise  of  this  decreased  prevalence. 

New  England,  once  a  region  in  which  the  disease  was  very  prevalent,  now 
affords  few  cases.    Again,  in  the  southern  portion  of  the  United  States,  where 
the  severer  forms  of  malaria  prevailed  extensively  in  the  past,  a  marked 
tendency  to  progressive  reduction  in  the  number  of  cases  has  also  been  ob- 
served.   In  foreign  lands  (England  and  Continental  Europe)  the  constantly 
decreasing  prevalence  and  virulence  of  this  disease  have  been  noted  by  numerous 
careful  observers.    The  relation  between  malaria  and  the  mosquito  is  suggested 
in  the  writings  of  such  ancient  authors  as  Columella  and  Varro.    The  peasants 
say  "in  such  a  place  there  is  much  fever  because  it  is  full  of  mosquitos." 
Shepherds  returning  from  the  European  mountains  to  their  cabins  smoked 
them  to  drive  out  the  mosquitos.    llie  sheep  occupied  the  cabins  at  periods, 
when  the  famished  mosquitos  inflicted  their  bites  upon  these  animals,  after 
which  they  showed  little  tendency  to  bite  man  (an  ancient  prophylaxis). 
Mbi^  is  the  term  used  in  Eastern  Africa  for  both  malaria  and  the  mosquito. 

In  1848  Noth,  of  America,  maintained  that  both  yellow  fever  and  malaria 
were  transported  by  the  mosquito,  and  King  in  1883  showed  that  malaria 
was  transmitted  in  this  manner.  In  1891  Laveran  recognized  the  mosquito 
as  an  intermediary  host  of  this  parasite.  Similar  views  were  held  by  Pfeiffer 
tod  Koch  in  1892  and  Bignami  in  1894. 
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esual  fertilization  takes  place  in  the  mosquito's  stomach  or  middle  intestine 
inthin  the  first  twelve  hours. 

(4)  Manson  correctly  supposed  that   the   mosquito  sucked  blood  from 

flialarial  subjects.    Surgeon-Major  Ross,    of  Liverpool,  began  his  investiga- 

tioDS  in  India*  in  1895  by  endeavoring  to  determine  what   became  of  the 

pansite  after  fertilization  in  the  mosquito's  stomach.     During  August  and 

September,  1897,  two  members  of  the  species  Anopheles  niaculipennis,  bred 

Iran  the  larvte,  were  fed  on  the  blood  of  patients  containing  crescents,  and  he 

found  that  peculiar  spheroidal  cells  developed  on  the  walls  of  their  stomachs, 

wludi  convinced  him  that  "these  celb  constituted  the  long-sought  mosquito 

•tage  of  the  parasite"  (zygote). 

In  1898  Ross  studied  the  "zygotes  of  protozoma"  of  birds.    He  found  that 

they  attached  themselves  to  the  outer  coats  of  the  mosquito's  stomach.    The 

ifygote  grows  rapidly,  without  movement  or  change  in  form,  protruding  into 

tile  insect's  body  cavity.    Later  its  capsule  becomes  easily  perceptible  and  the 

ceD  substance  is  seen  to  divide  into  from  10  to  12  "meres."    In  from  one  to 

y    tbee  weeks,  depending  on  the  external  temperature,  the  zygote  matures,  when 

>    ctdi  mere  contains  a  number  of  delicate,  "thread-like"  blasts. 

[        The  next  step  in  the  development  of  the  parasite  is  the  rupture  of  its  capsule, 

\.    letting  free  these  "thread-like"  blasts  within  the  insect's  body;  they  are  then 

Cttried  by  the  blood's  currents  to  all  its  tissues,  more  particularly  into  the 

iaect's  salivary  gland.    The  common  duct  of  the  salivary  gland  of  the  mosquito 

igam  Anopheles)  passes  along  the  middle  stylet  of  the  proboscis,  opening  at 

its  extremity,  and  a  portion  of  the  secretion  of  this  gland  is  poured  into  the 

vmind  caused  by  the  insect's  bite.    In  the  human  body  the  blasts  return  to  the 

uoebulft,  with  which  the  life-history  of  this  parasite  began. 

(5)  In  1898  Grass!  found  three  chief  species  of  the  mosquito  in  malarious 
localities,  the  Anopheles  claviger  being  constantly  present.  King's  experi- 
inents  showJ[several  species  of  anopheles  to  be  efficient  hosts:  Anopheles 
fwetipennis,  Anopheles  crucians,  Anopheles  quadrimaculatus.  The  latter 
species  has  been  considered  to  be  the  principal  one  concerned  in  the  transmis- 
flOQ  of  malaria  in  the  United  States.  Manson  gives  32  members  of  the  family 
Aoqdielinse,  which  have  been  shown,  with  more  or  less  precision,  to  be  hosts 
of  the  malarial  parasites.  Banks  has  shown  conclusively  that  Myzoniyia 
Wfcw'  should  be  added  to  the  list.  The  chief  carrier  in  the  Philippines  b 
the  Anopheles  febrifer — a  stream  breeder,  widely  distributed. 

In  November,  1898,  Bastianelli,  Bignami,  and  Grassi  conducted  a  series 
^  experiments  by  feeding  mosquitos  the  blood  from  persons  suffering  from 
cstivo-autunmal  fever,  confirming  the  findings  described  by  Ross  in  August, 
18W.  These  investigations  showed  the  mode  of  infection;  that  healthy  mos- 
<imtos  became  infected  by  sucking  blood  from  malarial  patients,  and  that  in 
^Wtt  eight  to  twenty-one  days  such  insects  may  infect  healthy  men  by  their 
TO.  One  mosquito  may  infect  many  persons,  and  may  possess  this  power  for 
*n  indefinite  period  "since  not  all  of  the  germinal  threads  escape  from  the 
J^wwnosalivary  gland"  (A.  Woldert).  Neither  the  common  house  mosquito 
tonus  Culex)  nor  the  Anopheles  nigripines  takes  part  as  an  intermediary  host 
for  this  parasite.  The  fact  that  mosquitos  (Anopheles  claviger)  are  known  to 
^py  non-malarious  districts  proves  the  innocence  of  the  uninfected  insects. 
A  single  case  of  malaria  transported  to  such  territory  often  results  in  an  epi- 
demic. 

(6)  Bass  has  succeeded  in  growing  the  malarial  parasites  in  the  test-tube. 
He  employs  as  his  media  0.1  c.c.  of  a  50  per  cent,  solution  of  glucose  to  which 
i  added  10  c.c.  of  defibrinated  blood,  the  whole  being  incubated  at  40°  C. 
(101°  F.).    It  has  been  shown  as  a  result  of  Bass's  method  of  growing  the  para- 
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site  that  Plasmodium  falciparum  in  its  older  forms  has  a  strong  tendency  to 
dump,  thus  proving  that  the  parasites  clump  in  the  capillaries  and  consequently 
make  malignant  malaria  an  extremely  grave  disorder. 

The  malarial  parasite  of  Laveran  belongs  to  a  subclass  of  the  protosoa 
known  as  hematozoa  (htBmamebcB).  Of  the  latter,  three  varieties,  correspond- 
ing with  the  three  leading  clinical  forms  of  the  affection,  have  been  distinguished 
in  man,  and  the  evolution  of  two  of  these  parasites  at  least  takes  place  within 
the  red  blood-corpuscles.  Manson  describes  five  species  which  he  classifies 
as  follows: 

Benign  |  q^^!^^   [  do  not  form  crescents. 

( Quotidian — pigmented        ] 
Malignant  \  -Quotidian — ^unpigmented    [  form  crescents. 
I  Tertian  J 

They  enter  the  red  cells  in  the  form  of  small,  non-pigmented  plasmodia^ 
exhibiting  ameboid  motion,  and  then  feed  upon  their  host,  transforming, 
at  the  same  time,  the  hemoglobin  of  the  latter  into  dark  pigment  granules 
as  they  develop.  The  special  varieties  of  the  malarial  parasite  as  observed 
in  microscopic  studies  of  the  blood  of  human  beings  will  be  described  separately. 

(1)  The  HcBTnameba  Caiising  Tertian  Intermittent  Fever, — ^This  begins 
its  asexual  cycle  of  evolution  in  the  red  blood-corpuscles  as  a  small  hyaline 
ameba.  Its  development  is  attended  with  the  appearance  in  its  interior  of 
fine,  brown,  motile  granules  in  the  form  of  pigment,  and  when  matured  it 
about  equals  the  size  of  a  normal  red  corpuscle.  It  now  assumes  a  spheric 
form,  the  pigment  collecting  centrally,  and  sporulation  into  fifteen  to  twenty 
or  more  segments  follows.  The  tertian  parasites  are  exceedingly  numerous 
in  the  blood,  and  pass  through  the  various  stages  of  their  life  cycle  almost 
simultaneously,  the  sporulation  of  an  entire  generation  occurring  within  the 
space  of  a  few  hours  (Golgi).  The  occurrence  of  the  malarial  paroxysms  fol- 
lows the  process  of  sporulation,  which  is  attended,  most  probably,  with  the 
development  of  a  toxin,  and  the  symptoms  of  the  disease  may  be  attributable 
chiefly  to  the  effects  of  the  latter.  The  red  corpuscle  that  includes  the  parasite 
becomes  enlarged  and  decolorized  as  the  latter  develop©.  The  parasite  of 
tertian  intermittent  runs  its  cycle  in  about  forty-eight  hours.  Hence  infection 
by  a  single  generation  would  result  in  sporulation  every  second  day,  followed 
by  the  malarial  paroxysm.  Quite  commonly,  infection  by  two  groups  of  para- 
sites occurs  on  successive  days,  and,  since  each  has  a  definite  period  of  evolu- 
tion, a  daily  malarial  paroxysm  is  the  result  (quotidian  intermittent).  Mul- 
tiple infection  with  this  parasite  may  occur,  but  with  great  rarity. 

(2)  The  Hasmameha  Causing  Quartan  Fever, — This  cannot  be  distinguished 
from  the  tertian  parasite  at  the  beginning  of  its  asexual  career,  but  later 
differences  are  clearly  perceptible.  Its  ameboid  movements  are  more  delib- 
erate, and  its  pigment  granules  are  coarser,  darker,  and  also  less  motile  than 
those  of  the  tertian  organisms.  Unlike  the  latter,  it  does  not  attain  the  size 
of  the  red  corpuscles,  and  during  sporulation  the  segments  (five  to  ten  in 
number)  encircle  in  an  orderly  way  the  central  pigment  mass  or  clump, 
"rosettes"  of  great  beauty  thus  being  formed.  The  red  blood-corpuscle  that 
harbors  the  quartan  parasite  contracts  upon  its  destroyer,  appears  shriveled, 
and  its  color  changes  at  the  same  time  from  the  normal  to  a  deep  greenish  or 
bronzed  tint.  It  sporulates  about  seventy-two  hours  after  it  enters  the  red 
corpuscle;  hence,  if  only  one  group  of  parasites  be  present,  febrile  attacks  occur 
every  fourth  day — quartan  intermittent.     On  the  other  hand,  double  quartan 


'Ti  (iv.h.  .1  frA'Vk.m  ''!(>  zr»rrii5r>j[a 

^,f!\\    \r    ■..-  -.rri      *\     .iS' it    ■  Li-i:;!    cnii'j;'-   ■«f!f    lu    i mi. ■♦>-.■     r;   -^i!;    ih'/     -i-i..:'    tTi*/     •_.;;    j-  !■    ul  T' 
.:^  i     -  ■  ^-^i  i     ,b-j'.ii  c«w  ,>  ■:j:iu'jo  .laoi-iTMi.'n.   lit     if  ■r/ij».|..:»    .-•■ji ■•,-.■.•'■.■  ;iii  i'-.- .;;"//   /.      !  <  ,i! 

.1  :m7..i4 

.■•'•■"liF'n ■.  '.  -in  ■•!  --  i 

■^•^••'.';~ni;  1-.m:i« -ill -.r.i ill  -.r'li.TT'i"   ■!  "i:  p  ■■»  u   \  v.i     .-nii'l     irKtiVjf 'jiii.M'f    -..'    ■"  .V 
•I  i  ■  v<f  TjiTi!  ■»'■  M  ..  :!!ii'1   ■:[••■':■-'!«• -K'//  \»;i-.:ri;i|  "i.ri      .t-  i*'il  :iii:;  :.r  "•     "..  M!  ::\  !■;  -  ..:..■ 
.'t,  .-.••:   ..'   r.    -V  .  «i  I-;;';"'"'!  >"(.  i:iii-l  I<?iX;il  /f-.-i!  >r'I  i.'.>;Jr.;  ;ysii«i  ?.    '•.'"•i     .j::;»' ■j'-i-.i  •';     .i*'ii'  i*.».t-..'1 
.,i*-l'      ..  f    t-  -■    .,:'»Ti.!I    .iJiif:  l-i'.:.!i:  ■■niu'.i-hl  'ij:.<.;ij.  ( -iilr      /,■■;•' flit.:!  JiiTji"{<iJ:-;t' fit   !•    .-.#1     -j, 

.!:.■   :.i'i  rii  "V/ot'-  -;:  .•   ■■■:"■  ;j-.. 
.iirrn  »i  f»'ii.'r«;  r-,  .;  (■■  ■jiv-..-'.!.  /'  :j-"i     .'■  ."  ,.■ 

.■■i.i-.  =    i(  ,t,yy_      ,11    1 —  '; 

■  .i'    "i'vMiM  ,    ..         .    !'-.■' 
.i    '.  :\    -■  '!■■    :.'■■:     .  ■- .-!;.:-.  it     i*f!r  >!■    •  Mrii-iilifrii^  'mIT     .•/[>■■•?  v;!!';:;-!;:'.  -  ii  ..'.:. .!i:.i..-.     .;■•( 
'..-..A,:'.-     'T-.v  r    i"T-«/    T  ;  uif  i>.'I /r  .fi.'ij  •  w  .M  S'lii.  T-.{':rf  T    -i  l  •:  ti    '■•■':■  i/.    .'••••'     i.    i  ■:      i    ■#.. 
>.3i     ■.:;!;  •"  ;.•>:'[■:■'*:'. '1   xi)  "r-   n;i»M.iM-   i;!l  vnrr:-'.,,  ■  .'  ii.  ^.'  f.^  -■      -  -.;  m..    ■  •■('  i-   h:  tV  ...  -   f: 

{\ '■'■.):■.'::  ■..i^  •-.  '.:■  •'  >  ■•>  ,~'\  ■  ■.','<     '  ' 
.!iMl-»'.i  iiiInll'rJiTi;/.  I  '^uMa-  fi;\'  :it  ;...:..;;•.'.-    '.-•.■■..I  -.■_.'■    •''. 

.  '!.■■  '  -ii,!!!  /i,H;-i— .L_ 
I'l-  /ji.\i!i.Mj.>f:V-    .!'.   .X*. 

.ji:ivhM  /;  iii/.'Ji>  n^  :ttt-:aji/*I   iuT 

..'■i-.i    :":■  ■'  }    ■■.  'nun    / 

■.(  i  ;  •  .  '.:'rii«.''    -.  '■ 
.'••il.ci.f  ii;[iio«i(iM-'-iii-::.!;   '.f' 'I     ..■  ■:     i   ".•■/■  fi  :i..;i-..  ■         ■•■'. 

rj*-ift  ''ri:   n:   oI*l<r:f  -^orn  '-h  J-.i   ')!■;>::' iiu  •  f'jT  vrll  1 i:::I-.  :.-  •  .;  I       vl'  -i   .:*.'    ■■   !' 

II-..::'  I  ■  ;• 
■">:'■  i'  1  1'!  i-       ■  .  ■'      ■.'!-■'. 
...:".-. 1  TK.:i;.i-' 'i; I ;>■■ ''••■■■  .■.'■.'.■■ ';.i     .»  ? 

,   I'li  '.'i   .    .  ■_!       ■     -   It 

'  I-    ii,.-..:.  :  ■■  .'■—  -I 

.II    MTAJM 
.flavHH  .tAXK'JT'jA-i'ViT-.'K    10  nri-'/n/ZT  'iiT 

■".t'lb't^f  •  .'•'  _■•.        'ii'*U  1    Tiiri'-.  -.L  .' 
.*iiiT'»»  j-=i.i' ..  ;.;  '...,  ■•  .rr--i|i':i>  ■.     ■...;-.  'i-;- 

.-.•iDStrqiiiM  frjin:.!!!*  ,v<:«BTJ  Jf  if!  ".'Ii'i'i.  ..  Iitmi.!.:;  :  /.  .'l  .      li ;.'  /j -.    u::i'.'*      " 

-•  :fi. ..'  ;■■    [•  •.  .■■-i'l  "i-.i'i'  '-  -  ■_■■    •'■.■■.'■ 
1     •    -..:■;    .'.■,-.'  i.  ■'■■■'  '    :.' 
■  u!-.*''     •'■''   ■•'  iT'ifPnnT'n  «  '^nlv  •!!<  .■iI-'s-.u-jt  ■■•  '.  '•:  '■•    'i:  ,:•;  't«   :..     .■    !i  •  "   •■  t-  -i:   ..•  /;•<.:- 

■I*.  ■',:t:.ii  '  i!i  ■■      '■     ■•  ■     ■■■■•-    ■•■  ."■   ;.■■■  ■    ■'*'■•■'.; 
.'".'A'fltji  I'l  "'ly.i'Vt  U' '.'r^'*,    •■    '■      -.  '■  ■■  -  jif.  ;i'  '   I'.-i        ..■.'. 

•  -    'i:  «   vj'"  "»"i-'.f"''  "/'...■:   'iMTi  TiT  p-^M'f'f'i  ::■-  fl*  .•-■jI"!      i;  ■■''.■\'  •'-.'.'  i-     ■'  ^  i:'-  m  •-rriliVn.--,.  .-      :  ■  "  . 
■/[■•J.:-:  •'."»■»   ■■"vvf   .:»I<!iiji:    ir   ir-ii}ilu;  ?   .'.!.:':.i^  •*   ■■lI  .      ■»   ■■.        '.     '"    '"    ;JiW  :  ■.:_    ■    i     -      i..-- 

*  .    ^."ii  TI-    »«■  .■-l;.-llf^"H  '♦1(1   ■'     ll'iijfiTi.ifiS    i«;i;ili':-   miIT       fi   .l.il    'i    ■  •;   .!'  .; '  ■-.T- "'^     •     ■''  ■  !•    |■ 

.[■■lTl■.•'.'^l  ^-i; ;/  .1- ••;  i  ;.|r  f  -Jf    /.    ..■  ■...'':'■.::;:!     ..I'-'-  -    '■ii-.- 

..-    4.«»..-.    -ij/;    ■   !i'i/  ."jNj'f  'jfi"   In ■j'V/r   '.:  !»!ii-.  ■■'    ■■•.  *  i    .-•:!»- «;  !'  !'Tn  -:.■:■■»>      ■-     '-■' 

. -Jill  •ji't'T  ?"T' i  !■  ■?'!-?" '■'.'■' I  . '.'i.  .".■■■•     !  "  .-III  LiT.  .    ■.■'.-■:    ■ 

.■■•.■■■;..■.•...:.■ 

.1    .  »  .r.-    i  ■:  ::::   "  .ii-  .i-..    ..■         '    - 
t.-.-  ■  -■:■;  .!■:.'■:   :;«■=■,■  i.iV    .:. 

■-..J    *ft    .!  .iH'jijpt  i.ir-ivi:h  *jf(J  ?-:J  J/.    .'*.'.  .\.M  t!'  !■•;  "•- •  •'.    ■  -:     ■  '    ..'I   -'iiy:..  ;•■■  ,  "    i 

.vfm*' T>ftt.-:' -iilr  !i-nt   •.!/;»..•■!     i'        >;.:.;.■•:;;'  i. '■'>:■«:  :    >.' 
.j:!ti  •!;:  ■■;-i'.».-:ls-i -'ilT  ■•!;.■  J    ■  ^t  '      .-.:..;;  ^i-;:!..:'!  -.■  : 


«    , 


.•"lyi  ,  ■.    ;•;  ,M  ■■  ■.-.'.  ■■■ '   ,■  \\  ■■■\'  v.-  W  •  »»'•■  \-  ■■'  ■■        ■' 


DESCRIPTION  OF  PLATES  I.  and  H.' 


The  drawings  wore  made  with  the  awistAnce  of  the  camera  lucida  from  apocimena  of  freth 
blood.  A  Winckcl  microscope,  objective  }4  (oil  immereion),  ocular  4,  waa  UHcd.  Figures  4,  13,  23. 
24,  ami  42  of  Plate  I.  were  drawn  from  frei»h  blood,  without  the  camera  lucida. 

PLATE  I. 
The  Parasite  of  Tertian  Fever. 

1.— Normal  red  corpuscle. 

2,  3.  4.— Young:  hyaline  forms.    In  4.  a  corpuscle  contains  throe  distinct  parasites. 

i>.  21.— liojfinninv:' of  pigmentation.    The  parasite  was  <)V)served  t«i  form  a  true  ring  by  the  con 
riuetice  of  twf ■  useuilDpooiu.    During  ol>servatlou  the  bcidy  burHt  fniui  the corpUHcle.  wnicii  ln'camt* 
iIi.'C'>lorizi.Ml  nna  di^tKpJK'ared  from  view.    The  parasite  UTamcnlim^t  immeuiiitely.defonnL'd  ami 
:uutiunle8S.  as  shown  in  Fig.  21. 

H,  T,  s.— Partly  develox)ed  pigmented  forma. 

U.— Full-grown  l»ody. 

li)-14.— .**e?nientlng  bodies. 

15.— Form  simulating  a  segmenting  body.  The  Blgnlflcanco  of  these  ftimii.  leToral  nf  whl^'h 
have  U.en  observed,  was  not  clear  to  Drs.  Thayer  and  Hewetson,  wbc»  l^ad  never  inot  with  limilar 
bodies  in  stained  siiecimcns  sn  as  to  be  able  to  study  the  structure  of  the  indivldwil  segments. 

lt>,  17.— Precocious  segmentation. 

IS.  I'.i.  20.— Ijirgi>  t<\voiU'n  and  fhigmentiug  oztracellular  bodies. 

22.— Flagellate  rxwly . 

23,  21.— Vacuolixatfon. 

The  Pakasite  op  Quartan  Fever. 

25.— Normal  ri»d  corpu.scle. 
2t>.— Young  hyaliuL*  fonn. 

27-3}.— ('radual  devcIiipmLiit  nf  the  intracorpuscular  bodies. 

»■'>.— Full -grtiwn  body.  The  substance  of  the  red  corpnscle  Is  no  more  vlBible  fn  the  fVesh 
i!l>ecimfn. 

36-8;«.— Segmenting  l»oi1Ics. 

40.— I.Arge  swollen  extracellular  form. 

41.- Flagellate  fiody. 

42.— Vacuolizat  ii  m . 

PLATE  II. 
The  Parasite  of  ifisrivo-Aun^MMAL  Fever. 

I,  2.— .'^mall  nfractfve  ring-like  bodies. 

;l-o.— I.iirici.T  ilisk-Mki-  niiil  niuolMjid  fi»niis. 

7.— King-like  UkW  with  a  f».'M"  plgm(Mit-'.frannle8  in  a  brassy,  shnmken  corpuscle. 

>*.  '.»,  M.  ij:.— .-•iinilur  piguivntod  tiu<lies. 

11.— .\ni(-ht»ld  liMily  With  plgTiirnt. 

i:;.  -l)4idy  wiih  a  central  i-luiupof  pigment  in  a  corpuscle,  showing  a  retraction  of  the  hemin 
.;l'^li{!i-(-'iii(;nniiii;  Mibstiiin-*'  ahuut  the  ftiirui<ite. 

14-2«i  — I.«rg«Tb*>dies  with  c«*nlnil  pigmont  clumps  or  M<ick«. 

21-21.-.'^*.'t:n»L'nting  licijjc*  lYom  the  hj.li'eu.  FigN.  21-23  rejiremfut  one  \Ht^j  where  the  cntlrv 
!lrMfl•H^  nf  si'giiH-ntKtff'ii  wns  ■■li'^i-rviMl.  TJ)e  st'>:iiu'nts,  cightefn  in  nunilier,  were  accurately 
<■<•initt.ll  befort-  seftaralinn.  n»  in  Fig.  23.  The  sudden  si-|>HrHtIon  of  the  segmentR,  orcnrring  as 
•!:ii:mli  M)nu'  ri;t«iiiiii>j  iiu-iiilir:ine  were  nmlured,  was  iiU^rrved. 

2r>-:w.—f'n •scents  and  -ivod  !io<l!p«.  Fig?i.  SO  and  31  n-prrsent  nnv  body,  which  was  seen  lo 
■\!vii.h>  <liiwly.  and  later  tn  w  jthdniw,  two  rounded  jtrritrusiuHK. 

-J.  :Vi.-  Kii'iTnl  lii'dli'«. 

::ri.— '•  <,i-iiiiiiuiii»n."'  tragmcntaiion. 

:'".— ViH-r.-iIi/atiini  nl'  n  in"»irTit. 

:»'*-4H.— Fhmellatinn.  Th*  ritruri-s  repn'si-tit  mie  cir^nl^m.  The  Mond  tt'RS  taken  fmni  the  ear 
it  -S.  i.'>  p.  II.. :  at  4. 17  tile  Ifuly  \Na'«  ii>  represented  in  Fig.  i^.  At  4.27  tbtt  ftngtiU  appeared:  at  4.11 
■wii  ■  f  ilie  llagelln  had  nln'n«ly  lir-ikeii  nwiiy  frum  llio  niother  budy. 

41-l.\— I'liagneytwi:*.    Traced  with  lh«-  iamcra  luelda. 

1  These  illu-Tnitiiius  nr*'  reimidmi'd  by  Tierii)ls«Inn  fmiii  the  article  by  Drs.  Thayer  and  Hewet* 

•un  in  T1>*  J'thn-  Jlit/'kitli^  linnpitnl  HhhhU.  Vi'l.  v.,  lHl*.'i, 
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The  Parasite  of  Tertian  Fever. 
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The  Parasite  of  Quartan  Fever. 
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The  ftnasite  of  Aestivo  Autumnal  Fever 
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infection  results  in  paroxysms  on  two  successive  days,  followed  by  an  inter- 
mission lasting  one  day,  while  triple  infection,  or  the  presence  of  three  groups, 
causes  daily  paroxysms — the  quotidian  intermittent.  Infection  by  more  than 
three  groups  of  the  quartan  parasite  may  occur,  but  is  very  rare. 

(3)  The  Hcsmameba  Causing  Estivo-aviumnal  Fevers, — ^The  endogenous 
Q'de  of  this  variety  is  evolved  chiefly  in  certain  of  the  internal  vbcera,  and 
the  microscopic  examination  of  the  blood  in  the  various  stages  of  the  disease 
does  not  always  give  a  positive  result,  as  in  benign  tertian  and  quartan.  The 
organism  invades  the  red  blood-corpuscle,  but  to  what  extent  is  questionable. 
It  is  a  quite  small  hyaline  body,  its  size  at  maturity  scarcely  equaling  one-half 
the  dimensions  of  the  red  corpuscle,  and  it  accumulates  a  few  flne  pigment 
granules.  The  parasite  may  be  found  in  the  later  stages  in  the  blood  from 
certain  internal  viscera,  as  the  spleen.  After  the  condition  has  lasted  a  time 
characterictic  oval  and  cresentic  bodies,  which  are  more  or  less  refractive, 
may  be  observed  in  the  fresh  blood.  These  so-called  "sickle-form  bodies" 
show  central  rods  and  clumps  of  coarse  pigment,  and  are  connected  with  the 
malignant  type  of  malarial  fevers.  Ring-form  bodies,  and  at  times,  the  signet- 
ring  forms  are  observed.  The  red  corpuscle,  at  whose  expense  the  parasite 
develops,  assumes  a  brassy-green  hue,  becoming  shriveled  and  crenated. 
Mary  Rowley-Lawson^  believes  that  the  malarial  parasite  is  always  extra- 
celluhir,  attached  to  the  outside  of  the  erythrocytes  by  means  of  pseudopodi. 
She  believes,  further,  that  the  parasites  migrate  from  cell  to  cell  and  thus  each 
parasite  may  kill  several  cells.  In  this  way  she  explains  the  anemia  of  malaria, 
which  is  out  of  all  proportion  to  the  number  of  parasites  in  the  blood. 

It  would  appear  from  the  studies  of  Manson,  Marchiafava,  Bignami, 
and  Surgeon  Craig  that  two  varieties  of  parasite  are  concerned — quotidian 
and  tertian  forms  of  autumnal  fevers  (vide  table,  p.  334). 

The  parasites  of  tertian  estivo-autunmal  fever  are  larger  than  the  quotidian 
parasite,  and  during  the  hyaline  stage  the  signet-ring  form,  sluggish  ameboid 
movement,  clear-cut  refractive  outline,  and  the  occurrence  of  one  organism 
in  a  blood-cell  which  is  not  wrinkled  are  observed;  during  the  pigmented  stage, 
the  ameboid  movement  and  fine  granular  motile  pigment.  Segmentation 
takes  place  outside  the  corpuscle.  Crescents  are  large,  slender,  and  deeply 
pigmented  (see  Plate  II). 

The  quotidian  parasite  is  smaller,  at  times  actively  ameboid,  and  more 
than  one  parasite  may  occupy  a  single  red  cell,  which  is  usually  wrinkled. 
Their  pigment  is  motionless,  and  usually  in  the  form  of  short  rods.  Unpig- 
mented  parasites  also  occur  (Manson).  Crescents  are  small,  plump,  and  often 
present  a  double  outline.     Segmentation  occurs  within  the  red  corpuscle. 

Development  of  Flagella. — Some  of  the  crescents  become  oviod  with  scattered 
pigment;  this  in  turn  becomes  more  or  less  spheric,  the  pigment  forming  a 
central  ring;  "this  finally  approaches  the  periphery,  the  whole  parasite  becomes 
violently  agitated,  throwing  out  flagella,  which  have  a  wave-like  motion, 
many  of  which  break  away"  (Wright). 

Predisposing  Causes. — (1)  Soil. — Fresh-water  marshes  favor  the  develop- 
Dtent  of  mosquitos,  and  are  most  fruitful  in  influencing  their  growth  when  located 
war  the  coast  and  tainted  with  salt  water.  Again,  marshy  districts  affording 
roxuriant  vegetation  are  notorious  as  malarial  foci.  Keeping  in  remembrance 
the  foregoing  facts,  we  can  readily  see  why  malaria  is  unusually  prevalent 
in  certain  countries  (chiefly  tropical),  and  why  it  is  chiefly  confined  to  the  low- 
l>ing  estuaries  and  the  deltas  of  rivers.  The  same  facts  explain  satisfactorily 
rty  certain  districts  which  were  very  liable  to  the  affection  should  have  be- 
come, as  the  result  of  denudation  of  the  virgin  soil  and  its  subsequent  drainage 

*  J  OUT,  Exper,  Med.,  1914,  xix,  450. 
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and  cultivation,  entirely  free  from  the  complaint.  Epidemics  following  the 
upturning  or  the  removal  of  the  surface  of  the  virgin  soil  are  probably  due  to 
importation  of  the  disease  (or  infected  mosquitos),  and  are  common  on  the 
frontier  of  the  South  and  West. 

(2)  Climate. — ^Malaria  is  more  prevalent  in  tropical  and  subtropical  than 
in  temperate  climates,  and  more  common  in  the  latter  than  in  the  polar  zones. 
Hence  it  occurs  more  frequently  in  the  southern  than  in  the  northern  States  of 
our  own  country. 

(3)  Rapidly  growing  trees  dry  the  soil  by  absorbing  enormous  quantities  of 
water.  In  the  Roman  Campagna  extensive  experiments  have  been  made 
with  the  eucalyptus  tree,  districts  protected  in  this  manner  becoming  almost 
entirely  free  from  malaria  in  a  few  years,  the  environment  being  unsuited  to  the 
mosquito. 

(4)  Seasons. — In  temperate  latitudes  most  cases  are  developed  in  the 
autumn,  the  maximal  period  corresponding  with  the  month  of  September. 
This  dictum  is  based  upon  4841  cases  of  malaria  gathered  by  the  author  from 
the  records  of  the  leading  Philadelphia  hospitab.  Cases  that  develop  before 
the  Anopheles  claviger  makes  its  appearance  (in  June)  are  possibly  relapses. 
A  continued  temperature  below  65°  F.  (18.3°  C.)  does  not  permit  of  the  develop- 
ment of  sexual  forms  in  anopheles  and  kills  those  already  matured.  In  the 
tropics  the  case  seems  to  be  different,  the  two  maximum  periods — spring  and 
autumn — obtain.  Statistics  from  the  hospitals  of  Rome,  collected  from  1864 
to  1898,  show  the  maximum  number  of  cases  to  occur  in  August,  September, 
October,  November,  and  July,  respectively,  and  in  June  the  minimum  number. 

(5)  Persons  occupying  the  upper  stories  of  a  house  or  living  on  elevations 
are  affected  with  relative  infrequency,  for  the  reason  that  mosquitos  are 
always  found  near  the  earth's  surface,  where  the  air-currents  are  feeble.  This 
fact  also  explains  nocturnal  infection. 

(6)  Race  exerts  little  influence,  but  in  the  United  States  negroes  are  slightly 
less  susceptible  than  the  whites. 

(7)  Sex  is  without  effect  when  men  and  women  are  equally  exposed.  Cases 
are,  however,  vastly  more  frequent  among  males  because  of  their  increased 
liability  to  mosquito  bites  while  following  certain  occupations  (agriculture, 
marsh-draining).  On  the  other  hand,  Clark^  claims  that  the  pregnant  state 
encourages  attacks  of  malaria.  The  5044  cases  collected  by  me  gave  the 
numerical  proportion  of  6  to  1  in  faver  of  males. 

(8)  Age. — <^hildren  are  more  susceptible  than  adults.  Tejera  reports  find- 
ing the  Plasmodium  vivax  in  one  child  and  the  falciparum  in  another  in  the 
blood  taken  a  few  minutes  after  birth  from  the  finger. 

(9)  The  disease  may  flare  up  after  either  an  accident  or  surgical  operation. 

Immunity. — There  are  individuals  immune  from  malaria  and  experi- 
mental malaria.  An  individual  may  present  this  property  after  a  mild  fever 
has  been  cured  by  quinin.  Maurel  has  shown  that  when  living  in  the  malarious 
district  whites  may  in  time  show  marked  immunity.  By  the  use  of  methylene- 
blue  and  euchinin  immunity  may  be  established  against  the  inoculation  of 
from  1  to  2  grams  of  estivo-autumnal  blood. 

Incubation. — According  to  Bignami  and  Bastianelli,  the  period  of 
incubation  for  experimental  malaria  is:  Quartan,  fifteen  days;  spring  tertian, 
twelve  days;  estivo-autumnal  tertian,  five  days.  The  administration  of 
potassium  bromid,  potassium  iodid,  arsenic,  carl)olic  acid,  antipyrin,  and 
phenocoll  may  result  in  a  longer  period.  Anpelo  Celli  has  seen  spring  tertian 
show  incubation  of  twenty-two  days,  and  the  estivo-autumnal  tertian,  sev'en- 
teen  days. 

*  Jour,  Exper,  Med,,  October,  1915. 
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Epidemiology. — Estivo-autumnal  fevers  are  rare  in  their  recurrence, 
■lule  mild  tertian  and  quartan  prevail  with  each  new  spring,  and  the  first 
of  tertian  are  noted  to  occur  in  the  same  houses  in  which  the  last  recur- 
of  these  fevers  appeared.  After  the  first  cases  there  is  a  lapse  of  from 
seventeen  to  eighteen  days,  after  which  the  epidemic  spreads.  The  life  and 
laUts  of  the  ^opheles  have  a  direct  bearing  upon  epidemics — "either  the 
§at  cases  of  these  fevers  in  July  are  recurrences  of  a  previous  infection,  or  the 
!^«y  first  cases  of  these  fevers  in  July  are  primary"  (Celli).  "Both  hypotheses 
«e  possible.  In  both  we  have  to  deal  with  a  contagion  circulating,  so  to  speak, 
^%etween  the  temporary  host  (man)  and  the  definitive  host  (mosquito),  a 
^contagion  which,  by  means  of  the  blood  of  the  relapsing  cases  of  the  preceding 
^jw,  is  transmitted  by  the  agency  of  mosquitos,  and  starts  the  epidemic 
d  the  following  year."  There  are  many  interesting  questions  not  yet 
dpiained. 

(I)  Intermittent  Fever. — Symptoms. — ^The  clinical  history  presents 
^itoelf  under  two  heads:  (a)  the  paroxysms  and  (6)  the  manner  in  which  the 
.  puoiysms  recur. 

(a)   The  Paroxysms, — ^There  may  be  premonitions  lasting  from  one  to 

;.  Kveral  days,  and  most  significant,  yet  not  distinctive,  are  headache,  pain  in 

•  Aenape  of  the  neck,  yawning,  a  yellowish  complexion,  and  a  slight  splenic 

adirgement.    In  a  large  proportion  of  the  cases,  however,  the  onset  is  abrupt. 

:  T^cal  paroxysms  present  three  stages — chill,  fever y  and  sweating.    The  chill 

\  B  intense,  causing  shivering  and  often  chattering  of  the  teeth.     Malaise  is 

^Diiked,  the  skin  is  cool  and  pale,  face  slightly  cyanotic,  and  limbs  painful. 

-  This  stage  usually  occurs  in  the  morning  hours,  but  the  time  of  onset  is  not 

constant;  its  duration,  also,  varies  greatly,  generally  lasting  from  one  to  two 

.  hwrs.    The  temperature  rises  rapidly;  the  pulse  is  small,  rapid,  and  of  high 

tension. 

The  hat  stage  succeeds  the  chill,  and,  in  contrast  with  the  first  stage,  the 

Imc  wears  a  decided  flush  and  the  skin  is  burning  hot  to  the  touch.     The 

tODperature  continues  to  rise,  but  not  so  rapidly  as  in  the  first  stage.     Its 

■liximum  level,  usually  from  104*"  to  106°  F.  (40-41.1°  C),  is  soon  reached, 

aid  may  either  be  maintained  uniformly  for  several  hours,  or  the  curve  may 

•how  two  small  summits  if  the  temperature  be  recorded  frequently  (Fig.  26). 

The  pulse  is  full  and  bounding  except  in  the  rare  instances  in  which  acute 

dictation  of  the  heart  ensues,  when  it  is  quite  feeble  and  sometimes  irregular. 

^headache  b  now  of  a  rending,  splitting  character,  due  to  cerebral  congestion. 

Ihe  length  of  the  second  stage  is  from  three  to  six  hours.     The  temperature 

foterally  begins  to  decline  before  the  close  of  the  febrile  stage. 

!        When  svoeating^  which  soon  becomes  profuse,  sets  in,  the  symptoms  of 

the  hot  stage  are  promptly  relieved.    The  temperature  falls  by  crisis,  touching 

the  normal  level  in  a  few  hours;  the  decline,  however,  is  less  rapid  than  the 

Joe  at  the  beginning  of  the  paroxysm.    The  fall  may  be  unbroken  by  any 

fash  elevations  of  temperature,  though  more  often  the  latter  occur.    Less 

fceqnendy  defervescence  occurs  by  steps,  the  temperature  falling  one  or  more 

<iei8Tees,  and  remaining  at  the  new  level  for  a  short  period;  then  dropping 

i^un  about  an  equal  distance,  and  so  on  until  the  normal  is  reached.    Usually, 

"fallowing  the  paroxysm,  the  temperature  becomes  subnormal  (about  97°  F. — 

36.1^  C).    The  length  of  the  typical  malarial  paroxysm  ranges  from  eight 

to  twelve  hours. 

Q>)  The  Manner  in  which  the  Paroxysms  Recur, — ^The  special  characteristic 
rf  this  form  of  intermittent  is  the  regularity  with  which  the  paroxysms  recur 
m  cases  that  are  not  under  treatment.  The  intermission,  or  time  between  two 
successive  paroxysms,  is  most  frequently  twenty-four  hours  (quotidian  inter- 
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by  palpation.  The  organ  can  be  shown  to  increase  in  size  with  each  succeeding 
paroxysm.  Tenderness  is  elicited  on  pressure,  and  commonly  outlasts  the 
course  of  the  affection  for  a  considerable  length  of  time.  Moderate  enlarge- 
ment of  the  liver  may  be  present,  but  this  is  not  so  constant  as  enlargement  of 
the  spleen. 

Connected  with  the  skin  are  two  symptoms  of  considerable  diagnostic 
value:  (1)  a  yettotoish-brown  discoloraiion,  the  so-called  ''malarial  complexion," 
due  to  the  deposition  of  pigment,  and  (2)  herpes.  The  latter  occurs  usually 
on  the  prolabia  or  on  the  nose,  though  rarely  elsewhere.  DeBrun^  describe 
an  erythema  of  a  pale  pink  or  light  violet  color,  but  which  may  sometimes  be 
a  bright  pink  or  lilac.  It  spares  only  the  face,  neck,  soles,  and  palms.  Other 
skm  eraptions,  as  urticaria  and  purpura,  have  been  described  by  authors,  but 
they  have  no  real  clinical  worth. 

As  stated  under  Pathology,  actUe  dilatation  of  the  heart  may  develop,  at- 
tended with  the  usual  physical  signs  of  this  condition,  but  it  rarely  lasts  longer 
than  the  brief  febrile  paroxysm.  Miumurs  of  functional  origin  may  also  be 
heard  m  the  heart  during  the  attack.  The  blood-pressure  is  subnormal,  as  a 
rule,  m  this  disease.  The  lungs  upon  auscultation  sometimes  present  the  signs 
of  a  dry  bronchitis. 

The  urine  may  contain  a  small  amount  of  albumin,  and  rarely  there  is 
acute  nephritis — a  rather  oonmion  sequel  in  the  negro.  There  is  a  temporary 
mcrease  in  the  amount  of  urea  eliminated,  and  this  may  be  observed  from  two 
to  six  or  eight  hours  before  the  chill  (Jaccoud). 

OiuAro-iniestincd  symptorns  may  be  present,  as  diarrhea,  which  is  sometimes 
considerable,  catarrhal  jaundice,  and  paroxysmal  vomiting,  but  these  are  limited 
to  the  graver  forms  of  intermittent. 

Thm  is  a  rapid  diminution  in  the  number  of  both  red  and  white  corpuscles 
pR^xirtionate  "to  the  severity  and  the  number  of  the  attacks"  (W.  W.  John- 
ston). The  leukopenia  is  associated  with  an  increase  of  large  mononuclear 
leuIuKytes.  Thomson  emphasizes  leukoctyic  variation  at  different  times  of 
day,  correlating  these  with  the  stage  of  development  of  the  parasites;  he  also 
found  that  the  more  numerous  tiie  parasites,  the  greater  the  leukopenia, 
whereas  a  small  number  on  sporulating  cause  a  leukocytosis.  Macfie  states 
that  there  is  a  marked  shift  to  the  left  of  the  Ameth  count  in  malarial  fever 
not  only  during  the  attack,  but  also  before  its  onset  and  for  a  considerable  time 
«fter  convalescence  is  established.  The  hemoglobin  is  reduced  and  granules 
of  pigment  are  found  in  the  plasma. 

Qinical  Vaiietiea. — Besides  the  typical  attacks  mild  or  rudimentary  forms 
Me  met  with,  these  either  being  due  to  slight  infection  or  appearing  as 
the  renmant  of  cases  of  usual  severity  after  active  treatment.  The  separate 
stages  of  the  febrile  attacks  are  not  well  marked,  and  one  or  more  may  be 
missing;  thus  the  chill  may  be  absent  (dumb  ague). 

In  children  there  b  no  rigor  noticeable.  They  grow  pale,  the  mucous 
owmbranes  often  being  slightly  livid  during  the  chill,  and  the  paroxysms 
)nay  be  initiated  by  a  convulsion  or  other  nervous  phenomena.  Acute  nephritis 
is  a  rather  frequent  sequel  in  white  children. 

(II)  Pernicious  Malarial  Intermittent. — ^This  truly  serious  form 
occurs  chiefly  in  highly  malarial  districts,  and  rarely  also  in  the  wide-spread 
Kgions  in  which  the  simple  variety  prevails.  In  the  United  States  it  is  en- 
countered most  frequently  in  the  Southern  and  Southwestern  States.  In 
this  form  of  malaria  the  parasites  of  estivo-autumnal  fever  are  constantly 
Msodated.  The  paroxysms  do  not  recur  with  strict  regularity,  and  the  primary 
ptioxysms  are  rarely  pernicious  in  character. 

^  Paris  mid.,  Aug.  11,  1917,  p.  129. 
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Pathology. — ^This  type  of  malaria  may  arise  (1)  as  a  fresh  infection  and  (2) 
as  a  reinfection. 

(1)  Infection, — ^The  blood  is  more  or  less  hydremic,  and  the  blood-disks 
are  in  all  stages  of  disintegration.  The  splren  is  considerably  swollen,  soft, 
and  its  parenchyma  is  turbid  and  lake  colored,  all  its  tissue  elements  being  more 
than  naturally  pigmented.  Upon  microscopic  examination  pigment  granules 
and  red  corpuscles  containing  parasites  and  phagocytes  are  observed,  particu- 
larly in  the  pulp  adjacent  to  the  arterioles.  The  liver  is  enlarged,  soft,  and 
turbid,  and  pigmentation  occurs,  but  it  also  is  microscopic.  In  the  minute 
vessels  phagocytes  and  parasites  containing  pigment  are  perceptible  within  the 
red  corpuscles,  and  numerous  small  necrotic  areas  have  been  observed.  The 
kidneys  show  microscopic  pigmentation,  most  marked  in  the  vicinity  of  its 
blood-supply.  Minute  areas  of  cell  death  are  sometimes  seen.  The  brain 
may  be  abnormally  colored,  assuming  in  severe  cases  a  chocolate  tint,  and  in 
mild  types  a  lighter  hue.  The  brain  tissue  is  often  anemic,  and  more  rarely 
edematous.  Occasionally  there  is  congestion.  The  capillaries  are  literally 
blocked  with  phagocytes  and  blood-disks  more  or  less  disintegrated  (containing 
parasites),  and  perivascular  infiltration  and  minute  hemorrhages  may  rarely 
occur,  producing  a  focal  lesion. 

(2)  Reinfection, — The  blood  is  often  extremely  hydremic.  The  spleen 
may  or  may  not  be  much  enlarged,  and  is  usually  quite  firm,  with  a  well- 
marked  pigmentation  that  is  obvious  to  the  naked  eye.  The  liver  is,  as  a 
rule,  moderately  increased  in  size,  and  is  somewhat  indurated,  while  macroscop- 
ically  it  is  seen  to  be  deeply  pigmented.  The  changes  presented  by  the  kidneys 
differ  in  no  essential  manner  from  those  of  the  liver.  The  microscopic  appear- 
ances of  the  liver,  spleen,  and  kidneys,  apart  from  the  fact  that  the  amount  of 
pigment  present  is  relatively  greater,  are  entirely  analogous  to  those  met  with 
when  a  fresh  infection  occurs.     Pigmentation  of  the  lung  is  also  common. 

Clinical  Varieties. — Three  varieties  merit  description: 

(a)  Congestive  Chills  {Algid  Form). — ^These  are  accompanied  by  raging 
gastro-intestinal  s>Tnptoms  (vomiting,  purging,  etc.),  inducing  systemic  col- 
lapse, which  simulates  to  a  nicety  the  algid  stage  of  cholera.  The  tempera- 
ture of  the  interior  of  the  body  is  much  elevated.  True  dysenteric  symptoms 
may  arise,  and  sometimes  jaundice,  followed  by  grave  nervous  symptoms, 
may  be  a  secondary  development.  The  intellect  is  unclouded,  as  a  rule. 
This  condition  is  to  be  discriminated  from  yellow  fever,  with  which  it  has 
frequently  been  confounded.  The  parasites  in  this  affection  center  in  a  special 
manner  in  the  gastro-intestinal  mucosa,  in  the  vessels  of  which  they  may  be 
seen  in  unusual  numbers,  sometimes  forming  distinct  thrombi.  In  the  United 
States  this  is  the  most  common  among  the  pernicious  forms. 

(b)  Hemorrhagic  Pernicious  Malaria, — In  this  form  the  chill  is  severe 
and  prolonged,  and  during  the  hot  stage  the  urine  is  bloody  and  scanty,  con- 
taining considerable  albumin,  with  bloody  epithelial  and  granular  casts. 
Hemorrhages  from  other  outlets  of  the  body  (mouth,  rectum,  vagina,  nares, 
stomach)  may  also  occur,  together  with  larger  and  smaller  cutaneous  ec- 
chymoses,  and  the  yellowish-brown  malarial  complexion  is  intensified.  The 
mind  may  remain  clear,  although  the  patient  is  restless  and  anxious.  Urinary 
suppression  may  ensue,  and  uremic  toxemia  be  superadded;  the  greatest 
dangers  being  cardiac  failure,  uremia,  and  delirium  (or  coma  independently  of 
the  latter).  Death  is  rarely  the  direct  consequence  of  hemorrhage.  Brem 
believes  this  form  to  be  due  to  a  hemolysin  produced  by  the  malarial  parasite. 

(c)  Comatose  Form, — ^The  chill  may  be  absent.  Grave  cerebral  symp- 
toms, as  acute  delirium  or  sudden  coma,  seize  the  patient  violently.  The  hot 
stage  b  attended  with  high  fever,  and  if  the  patient  survives  the  panu^ysm. 
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the  violent  nen'ous  symptoms  either  disappear  suddenly  with  the  appearance 
<rf  the  sweating  stage,  or  may  outlast  the  latter  by  several  hours.  Primary 
paroxysms  rarely  prove  fatal,  but  recurrences  bring  imminent  danger.  This 
variety  is  due  to  an  inordinate  localization  of  the  malarial  parasites  in  the  brain, 
where  they  form  complete  thrombi,  and  induce  pathologic  lesions  in  the 
adjacent  structures. 

(Ill)  Remittent  or  Continued  Malarial  Fevers  (Estivo- 
autumnal  Fever). — On  account  of  the  intensity  of  the  gastro-intestinal 
symptoms  this  variety  is  also  termed  bilious  remittent  fever.  Its  severity  ex- 
ceeds that  of  intermittent  malarial  fever.  It  prevails  for  the  great  part  in 
warm  and  truly  tropical  climates,  though  it  is  also  seen  in  its  milder  forms  in 
temperate  climates.  The  estivo-autunmal  parasites  previously  described  are 
the  specific  cause  of  the  disease. 

Pitholocy. — ^Melanosis  of  the  spleen,  liver,  and  brain  is  generally  ob- 
9»ved;  on  the  other  hand,  in  rare  instances  in  which  the  specific  parasite  had 
even  been  demonstrated  during  life,  the  internal  organs  were  found  to  be  non- 
pigmented  on  autopsy.  The  degree  of  the  pigmentation  depends  upon  the 
length  of  time  the  patient  has  been  infected,  as  well  as  upon  the  frequency 
of  reinfection.  The  spleen,  if  it  be  a  fresh  infection,  becomes  swollen,  but  is 
soft;  in  protracted  cases  it  becomes  permanently  enlarged  and  firm.  Micro- 
scopically the  pigment  is  seen  to  be  most  abundant  in  the  splenic  pulp  and 
within  and  around  the  splenic  veins.  The  liver  is  enlarged  in  like  manner. 
The  pigment  that  is  found  in  the  form  of  granular  masses  in  all  the  hepatic 
tissue  elements  (especially  Kupffer's  cells,  vessels,  vessel  walls,  and  peri- 
vascular tissue)  gives  to  the  organ  a  bronzed  appearance  (''bronze  liver")- 

As  in  pernicious  malaria,  so  in  this  affection,  the  brain,  and  particularly 
the  gray  matter,  is  in  long-standing  cases  of  a  dark  brown  or  almost  black 
color.  The  arterioles  are  often  found  stuffed  with  phagocytes  and  blood-disks 
which  contain  pigmented  parasites.  Punctate  hemorrhages  may  occur  in  the 
brain.  The  kidneys  are  pigmented  and  may  show  "a  severe  acute  degeneration 
of  the  cortical  tubule  cells"  (Ewing).  Massing  of  the  parasites  in  the  renal 
capillaries  may  occur.  Other  organs  and  tissues  of  the  body,  including  the 
lymphatic  glands  and  the  skin,  become  more  or  less  deeply  pigmented.  The 
Wwrf  shows  marked  hydremia,  with  partly  or  wholly  degenerated  red  blood- 
disks  in  abundance. 

Symptoms. — ^There  may  be  prodromal  symptoms,  such  as  headache, 
anorexia,  and  epigastric  oppression,  lasting  a  day  or  two,  but  these  signs 
are  variable.  There  may  be  daily  or  twice  daily  paroxysms  of  fever  which  re- 
semble the  ordinary  quotidian  and  tertian  and  intermittent  forms,  with  this 
difference,  however,  that  the  febrile  paroxysms  are  of  longer  duration  (twenty 
hours  or  more).  Both  the  rise  at  the  onset  and  the  decline  at  the  end  of  the 
paroxysm  are  more  gradual  than  in  true  intermittent  malarial  fever,  and  the 
initial  chill  may  even  be  wholly  absent.  The  febrile  attacks  are  often  "antici- 
pating," the  succeeding  paroxysms  beginning  before  the  elevated  temperature 
of  the  preceding  touches  the  normal  level,  giving  rise  to  a  remittent  type  of 
fever  which  often  exhibits  considerable  irregularity.  The  remissions  may  be- 
come shorter,  producing  finally  a  continued  type  of  curve — continued  malarial 

JfttT, 

In  typical  cases  of  remittent  fever  a  chill  generally  occurs  at  the  onset,  but 
is  less  severe  than  in  malarial  intermittents.  Shortly  after  the  chill  the 
temperature  rises  rapidly,  so  that  in  ten  or  twelve  hours  it  may  reach  104** 
or  105°  F.  (40°-40.5  C).  The  pulse  is  full  and  accelerated  to  100  or  120, 
wid  there  is  rending  headache.     Nausea  and  vomiting  are  common ;  oppression 
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in  the  epigastrium  is  intense,  and  there  is  well-marked  tenderness  in  the  latter 
region.  The  spleen  is  foimd  to  be  enlarged  on  palpation.  Nervous  symptoms 
(delirium,  coma,  etc.)  may  develop  speedily,  and  rarely  a  mild  bronchitis  may 
also  arise. 

DeBrun  found  amnesia  a  characterbtic  feature  of  malaria. 

About  midnight  the  reinission  in  the  temperature  and  sweating  begin, 
in  consequence  of  which  the  headache  and  gastric  symptoms  largely  disappear. 
The  temperature  usually  drops  to  100°  F.  (37.7°  C.)  by  the  next  morning,  to 
be  followed  by  a  new  exacerbation  of  fever,  which  commences  about  noon  of 
the  second  day.  The  same  symptoms  now  repeat  themselves.  The  affection 
has  usually  by  this  time  reached  its  acme,  and  the  temperature  may  have 
risen  to  106°  F.  (41.1°  C).  Grave  nervous  sympUrms  may  also  have  appeared. 
The  urine  is  diminished  in  amount,  often  slightly  albuminous,  and  acute 
nephritis  is  observed  in  4.7  per  cent,  of  the  cases  (Thayer) ;  while  either  a  slight 
or  marked  hepatogenous  jaundice  may  appear.  Urriola  states  that  the  pres- 
ence of  malarial  pigment  in  the  urine  is  a  pathognomonic  sign.  A.  C.  Smith 
reports  instances  of  bubo  (inguinal)  as  a  complication.  Herpes  labialis  is 
quite  common.  The  nocturnal  remission  again  ensues,  and  in  the  mild  types 
or  in  those  brought  promptly  under  suitable  treatment  the  febrile  paroxysms 
grow  briefer,  resulting  in  an  intermittent  form  of  fever.  The  course  of  light 
cases  is  run  usually  within  two  weeks. 

In  severe  types  or  in  neglected  cases  the  separate  febrile  paroxysms  grow 
longer  until  the  remissions  become  slight  and  simulate  continued  fevers. 
These  are  the  cases  that  are  distinguished  by  the  same  symptoms  as  those 
that  mark  typhoid  fever,  save  only  the  eruption  and  the  Widal  reaction. 
The  course  of  the  attack,  if  not  properly  treated,  prolongs  itself  to  three,  four, 
or  more  weeks,  and  the  salient  features  of  the  pernicious  intermittent  may 
suddenly  appear  and  the  disease  may  terminate  life.  On  the  other  hand, 
mild  forms  of  the  continued  type  also  occur,  and  these  yield  promptly  to  the 
specific — quinin. 

(IV)  Malarial  Cachexia. — ^This  is  an  exceedingly  chronic  condition, 
and  is  usually  a  remnant  of  one  of  the  acute  forms.  Wlien  the  latter  are  not 
properly  treated  they  are  apt  to  drag  on  and  assume  the  characteristic  features 
of  chronic  malarial  cachexia.  The  condition  may,  however,"  be  chronic  from 
the  start  in  truly  malarial  localities. 

The  sjrmptoms  are  varied  both  in  character  and  in  intensity.  There 
is  fever  at  intervals,  but  chills  do  not  occur,  and  the  temperature-curve  b 
typical  neither  of  remittent  nor  intermittent  fever,  although  it  may  approx- 
imate either  the  one  or  the  other.  Again,  the  fever  is  sometimes  wholly 
irregular,  though  its  range  is  not  high,  and  it  seldom  exceeds  103°  F.  (39.4°  C). 
The  skiri  often  presents  a  dirty  yellowish-brown  complexion  to  a  marked  degree. 
The  spleen  is  enormously  enlarged  and  indurated,  and  hypertrophy  with  hard- 
ening of  the  liver  may  also  be  pronounced.  The  blood  is  profoundly  anemic, 
the  count  in  one  of  my  cases  showing  but  1,300,000  red  corpuscles  per  cubic 
millimeter. 

Many  of  the  local  and  general  symptoms  are  dependent  upon  the  well- 
marked  anemia.  Among  general  features  may  be  mentioned  debility,  fre- 
quent sweatings,  and  dropsy.  Nervous  symptoms  may  also  be  noticeable, 
and  chief  among  these  are  tremors,  neuralgia,  palsies,  vertigo,  wakefulness, 
and  nervous  palpitation  of  the  heart.  Among  the  rarest  concomitants  of  this 
condition  is  paraplegia.  Malarial  neuritis  is  met  with  and  presents  most  of 
the  features  common  to  other  toxic  forms  of  neuritis.  Slight  cough  and  dyspnea 
evidence  the  presence  of  mild  bronchitis;  and  anorexia,  nausea,  diarrhea,  and 
other  symptoms  of  chronic  gastro-intestinal  catarrh  are  observed.     The  joints 
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and  voluntary  muscles  may  be  painful.  Hemorrhages  from  the  various  mucous 
surfaces  and  into  the  retina  are  common;  and  I  have  seen  one  case  in  which 
spotigy,  bleeding  gums,  with  numerous  petechise,  pointed  to  the  existence 
of  associated  scorbutus.  Tvhercvlosia  finally  developed  and  carried  off 
the  patient.  Chronic  dysentery^  fatty  degeneration  of  the  heart,  and  chronic 
nephritit  may  develop  and  prove  serious  sequelse.  These  cases  do  well, 
generally,  if  the  patient  can  be  removed  permanently  from  the  malarial  dis- 
trict In  long-standing  cases  the  spleen  does  not  return  to  its  natural  dimen- 
sions.  Complete  recovery,  however,  may  be  expected. 

(V)  Masked  Intermittent. — ^This  presents  itself  in  much  the  same 
tonns  as  chronic  malarial  cachexia,  but  with  the  imp>ortant  difference  that 
there  is  no  fever.  This  type  comprises  a  long  list  of  conditions,  at  the  head  of 
which  stands  neuralgia,  most  frequently  involving  the  supra-orbital  branch  of 
the  trigeminus.  Often  a  striking  periodicity  is  observed,  the  painful  paroxysms 
nsuaOy  beginning  in  the  morning  and  terminating  in  the  late  afternoon  hours, 
the  patient's  sufferings  increasing  steadily  in  intensity  until  just  before  the  close 
of  the  attack,  when  they  suddenly  abate.  Among  other  nerves  implicated 
with  relative  frequency  are  the  occipital,  the  intercostal,  and  the  sciatic. 
Except  the  blood  appearances  be  characteristic  or  unless  the  attacks  yield 
promptly  to  quinin,  a  certain  diagnosis  of  malarial  neuralgia  should  not  be 
ventured.  Craig,  out  of  395  cases  of  latent  and  masked  malaria,  found  the 
cstivo-autunmal  parasite  in  275;  they  appeared  as  a  small  hyaline  disk  or 
nng-form  within  the  red  blood-corpuscle.  The  parasites,  however,  have  been 
obsen'ed  in  all  stages  of  growth,  even  undergoing  segmentation.  Craig 
Meves  that  the  latency  can  be  accounted  for  by  the  fact  that  the  few  organ- 
osols present  do  not  generate  sufficient  toxin  to  provoke  characteristic  symp- 
^8.  Masked  intermittents  may  assume  the  forms  of  paresthesia,  anes- 
"*wia,  convulsions,  or  paralysis;  they  may  also  appear  under  the  guise  of 
^fma,  hemorrhages  from  the  various  mucous  outlets  of  the  body  or  into  the 
*^i  diarrhea,  dysentery,  dyspepsia,  bronchitis,  pneumonia,  appendicitis, 
etc.  But,  since  these  affections  may  all  obey  the  law  of  periodicity,  we  should 
Dot  pronounce  in  favor  of  malarial  infection  unless  they  yield  readily  to  the 
"^crapeutic  specific,  or  the  parasite  is  found. 

.  (VI)  Malarial   Hematuria  and   Hemoglobinuria. — I    have   pre- 

^ously  described  a  hemorrhagic  form  of  pernicious  intermittent  in  many  cases 

of  which  hematuria  is  a  prominent  symptom.     Boisson,   in  3  cases  of  hemo- 

^binuric  fever  occurring  in  soldiers  attacked  with  malaria  in  Madagascar, 

round  great  reduction  in  the  erythrocytes,  while  7  out  of  10  red  cells  contained 

B'^jtes.    I  have  observed  several  instances  of  malarial  hematuria  in  the 

^^'^iiigton  district  of  Philadelphia,  where  the  milder  forms  of  malaria  prevail. 

'I^aturia  in  its  severest  form  is  seen  with  the  approach  of  cold  weather 

I  ones).    It  is  rare  in  the  negro.    Young  in  both  sexes  and  males  over  puberty 

""^^ost  apt  to  suffer.   The  blood  shows  pigmented  parasites  (forming  rosettes), 

*^",^metimes  crescents  and  pigmented  leukocytes. 

.    |><ie  symptoms  consist  of  a  mUd  cold  stage,  a  subfebrile  temperature  to  which 
^  ^ded  hematuria,  or  more  often  hemoglobinuria.    The  paroxysms  may  recur 
™*y.  twice  daily,  or  at  longer  intervals,  and  in  severe  forms  the  hemoglobinuria 
^^y  be  continuous,  with  aggravations  at  definite  intervals.    Suppression  of 
^OMi^  may  appear  early  accompanied  by  uremic  features,  e,  g.,  coma,  nausea, 
vomiting,  diarrhea.    Tlie  lumen  of  the  renal  tubules  may  be  occluded  by  plugs 
ol  Stanular  material  derived  from  the  hemoglobin.    The  diagnosis  demands 
the  demonstration  of  the  malarial  parasites  in  the  blood  and  of  the  hemo- 
globin in  the  urine.    Tyson  recommends  Teichmann's  (hemin  crystals)  test 
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to  show  the  presence  of  hemoglobin.  The  earthy  phosphates  are  precipitated, 
filtered  out,  and  a  small  portion  placed  on  a  glass  slide  and  carefully  dried 
A  minute  granule  of  common  salt  is  carried  on  the  point  of  a  knife  to  the 
dried  mass  and  thoroughly  mixed  with  it.  Any  excess  of  salt  is  then  removed, 
the  mixture  is  covered  with  a  thin  glass  cover,  a  hair  interposed,  and  a  drop 
or  two  of  glacial  acetic  acid  allowed  to  pass  under.  The  slide  is  then  care- 
fully warmed  until  bubbles  begin  to  make  their  appearance.  After  cooling, 
hemin  crystals  can  be  seen  by  the  aid  of  the  microscope,  and  are  easily  recognis- 
able by  an  amplification  of  300  diametersi  Chemically,  they  are  hydrochlorate 
of  hematin. 

The  so-called  "blackwater  fever"  is  an  intoxication  due  to  repeated  at- 
tacks of  malaria  in  which  "some  exciting  cause  produces  a  sudden  hemolysis" 
(Prout),  and  quick  spontaneous  disappearance  of  the  malarial  parasites 
(Plehn).  Other  observers  (Sambon,  Macay)  regard  hemoglobinuria  as  a 
specific  disease.  Bass  and  Johns  found  that  calcium  salts  added  to  culture- 
mediums  caused  hemolysis  of  the  infected  as  well  as  the  non-infected  cells 
of  the  blood  of  the  sufferer.  The  leading  characteristics  are  irregular  par- 
oxysms of  fever  with  rigor,  bilious  vomiting,  jaundice,  hemoglobinuria,  and 
nephritis.  This  form  occurs  in  the  Philippines,  in  Germany,  and  other  coun- 
tries. 

According  to  Frank  A.  Jones,  obesity  occurs  among  persons  coming  from 
a  climate  free  from  malaria  to  the  Mississippi's  delta.  They  neither  have 
chills  nor  manifestations  of  chronic  malaria.  ''The  obesity  subsides  rapidly 
by  changing  from  a  malarious  to  a  non-malarious  climate." 

Complications. — ^The  author's  analysis  of  1780  cases  of  malaria  (inter- 
mittents  and  remittents)  showed  complications  in  about  10  per  cent.  The 
more  common  among  these  were:  Enteritis  (16),  nephritis  (14),  rheumatism 
(10),  typhoid  fever  (8),  lobar  pneumonia  (5),  juandice  (5),  and  dysentery  (4). 
The  opinion  of  the  profession  is  divided  upon  the  question:  "Has  pneumonia 
any  special  connection  with  malaria?"  According  to  the  results  of  my  col- 
lective investigations  pneumonia  is  rarely  associated.  Craig  affirms  that 
malaria  may  present  typical  symptoms  of  pneumonia,  probably  owing  to  a 
localization  of  the  malarial  parasite  in  the  capillaries  of  the  lungs.  Thayer's 
studies  show  that  the  frequency  of  albuminuria  and  nephritis  in  malarial  fever 
is  somewhat  below  that  observed  in  the  more  severe  acute  infections. 

Typhoid  fever  is  a  complication  of  malaria  according  to  these  researches, 
but  the  relationship  between  these  affections  cannot  be  close. 

Diagnosis. — (1)  Of  Intermittents. — This  is  difficult  unless  the  brief  febrile 
paroxysms,  with  their  characteristic  stages  and  other  diagnostic  features 
(enlarged  spleen,  malarial  complexion,  herpes),  together  with  the  rigid  period- 
icity of  the  paroxysms,  be  present.  Residence  in  a  malarial  district  is  con- 
firmatory. The  only  unquestionable  method  of  diagnosis  is  provided  by  a 
microscopic  examination  of  the  fresh  blood.  If  this  cannot  be  made,  an  early 
diagnosis  is  rarely  possible  until  the  peculiar  manner  of  recurrence  of  the  par- 
oxysms is  established. 

Differential  Diagnosis. — Non-malarial  affections,  exhibiting  an  inter- 
mittent form  of  fever,  are  often  mistaken  for  malarial  intermittents.  Of 
these,  (a)  pyemia  is  very  apt  to  be  thus  confounded.  It  will  be  observed, 
however,  that  the  chills  occur  at  more  irregular  intervals,  and  that  prostration 
is  more  profound  during  the  intervals  between  the  febrile  exacerbations. 
The  etiologic  factors  and  place  of  residence  are  also  to  be  considered.  The 
blood  should  be  examined  microscopically,  and,  if  this  be  impossible,  the 
therapeutic  test  will,  as  a  rule,  remove  any  doubt.  Leukoq/tosis  is  common 
in  pyemia  and  absent  in  malaria. 
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(d)  Acute  tuberculosis  and,  more  rarely,  incipient  chronic  tuberculosis  may 
present  a  febrile  movement  in  no  way  differing  from  quotidian  intermittent, 
except  that  in  the  former  the  pyrexia  develops  in  the  afternoon  instead  of  the 
{oreDOon,  as  in  the  latter.  A  clear  history,  the  associated  local  and  general 
symptoms,  along  with  the  results  of  a  careful  physical  examination,  usually 
lender  tuberculosis  probable  and  distinguish  it  from  malarial  intermittents. 
In  tuberculosis  the  chills  recur  despite  the  use  of  quinin,  but  this  is  not  the  case 
in  malaria. 

(c)  Ulcerative  endocarditis  may  exhibit  an  intermittent  pyrexia,  but  the 
history  is  different,  and  the  associated  features  are  more  numerous  and  de- 
cidedly more  grave.  A  blood  examination  reveals  leukocytosis — a  distinguish- 
ing feature.  Again,  quinin  is  without  effect.  The  irregular  forms  of  inter- 
mittents are  difficult  in  the  extreme  to  diagnosticate.  If  in  suspected  cases  of 
''erratic''  malaria  quinin  is  resisted,  we  cannot  feel  certain  of  our  diagnosis 
unless  we  obtain  the  microscopic  evidence  of  the  presence  of  the  malarial  para- 
site in  the  blood. 

(2)  The  diagnosis  of  remittent  fever  would  be  easily  made  if  it  did  not 
sometimes  bear  a  strong  resemblance  to  typhoid  fever.  Its  certain  recogni- 
tion demands  the  detection  in  the  blood  of  the  estivo-autumnal  parasite. 
In  typkoid  fever  the  history  points  to  a  more  gradual  onset,  the  remissions  are 
^  mark^,  and  epigastric  oppression  is  wanting.  Again,  typhoid  has  its 
ckaracteristic  eruption  and  gives  the  seroreaction.  (For  diagnosis  from  hepatic 
*l»cess,  vide  p.  885.)    Trench  fever  may  closely  simulate  malaria. 

HeUiod  of  »ir^™*niwg  the  Blood  for  the  Malarial  Parasite. — ^The  finger 
or  lobe  of  the  ear  is  carefully  cleansed,  and  then  slightly  cut  with  a  sharp 
lancet   The  first  drop  of  blood  is  wiped  away  and  the  second  collected  on 
^  center  of  a  clean  cover-glass,  which  is  immediately  placed  upon  a  clean 
^de  and  the  blood  allowed  to  spread  in  a  thin  film,  and  examined  immediately 
^l^n>ugh  an  oil-inmiersion  objective.    It  is  all-important  that  the  blood  be 
Prfectly  spread  between  the  surfaces  of  the  slide  and  cover-glass  in  order  that 
tbe  corpuscles  do  not  rest  one  against  the  other.    In  the  fresh  specimen  one 
^  able  to  detect  the  parasite  during  all  its  developmental  stages  seen  in  man, 
l^t  the  best  time  is  either  just  before  or  during  the  chill.     If  the  blood  of  estivo- 
autumnal  fever  be  exposed  to  the  air  a  short  time  and  then  mounted  in  this 
"tanner,  it  is  likely  to  display  flagella.    If  desirable  to  preserve  the  specimen, 
or  if  impossible  to  make  the  microscopic  examination  at  once,  smears  should 
I*  prepared  by  laying  another  cover  upon  the  first,  allowing  the  blood  to  spread 
^  a  tlun  layer,  and  then  sliding  them  apart  quickly  and  drying  in  the  air. 
"  pennanent  specimens  are  desired,  Wright's  modification  of  Romanowsky's 
^^  is  to  be  preferred.    The  specimen  should  be  covered  with  the  solution 
^  allowed  to  stand  two  minutes.    To  stain,  add  3  to  4  drops  of  distilled  water 
and  allow  to  remain  two  or  more  minutes,  when  the  specimen  is  washed  with 
J^ter,  dried,  and  mounted  in  Canada  balsam.    The  organisms  appear  as  small 
""*  bodies,  often  containing  pigment.     If  the  thin  film  fails  to  reveal  the 
P^'asites  in  a  suspected  case  of  malaria,  they  may  frequently  be  discovered  by 
'^^^'ong  a  thick  film.    James'  method  of  so  doing  is  extremely  satisfactory : 
Sipt^  a  drop  of  blood  in  a  }-inch  circle,  dry,  place  in  a  solution  of  50  c.c. 
ethyl  alcohol  to  which  has  been  added  0.5  c.c.  hydrochloric  acid  until  hemo- 
globin is  dissolved,  wash  in  running  tap-water  for  fifteen  minutes,  stain  with 
fiomanowsky's  stain,  wash,  and  examine.    Bass  and  Johns  have  devised  a 
method  of  concentrating  the  crescents  by  centrifuging  the  blood  containing 
them  at  a  high  speed.    Dr.  Marchoux  states  that  in  the  Salonika  type  the 
microscope  reveals  the  parasites  two  or  three  days  before  the  onset  of  fever. 
Prognosis. — ^Uncomplicated  cases  of  intermittent  fever  under  proper 
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treatment  generally  recover.  In  certain  malarious  regions  and  seasons 
pernicious  types  prevail.  Primary  pernicious  attacks  are  moderately  danger- 
ous, while  recurrences  are  highly  so.  The  mortality  rate  in  this  variety  is 
between  20  and  25  per  cent.  In  remittent  fever  death  may  be  due  to  asthenia, 
particularly  when  the  type  is  severe  and  when  wrong  notions  as  to  treatment 
prevail.  Suppression  of  urine,  followed  by  uremic  symptoms,  hemorrhages, 
and  jaundice  are  grave  compUcations.  Early  vigorous  treatment  of  all  forms 
is  indicated,  since  the  older  the  asexual  cycle,  the  more  resistant  to  quinin  and 
the  greater  the  danger  of  a  relapse.  Out  of  2460  cases  studied  by  Ross,  27 
per  cent,  relapsed  either  during  treatment  or  afterward. 

Treatment. — Prophylaxis. — ^The  investigations  cited  above  show 
that  an  individual  ill  of  malaria  is  a  source  of  danger  in.  a  community,  and 
should  be  promptly  protected  from  mosquitos,  and  then  treated.  The  homes, 
and  more  particularly  the  sleeping  apartments,  of  persons  residing  in  paludal 
regions  should  be  protected  against  invasion  by  mosquitos.  The  use  of  wire 
netting  is  to  be  advised  for  this  purpose.  Caps  to  which  the  same  material 
is  attached  may  be  worn  out  of  doors.  Methods  for  destroying  the  mosquito 
(adult  female  and  larvee)  should  be  adopted.  In  rooms  this  is  best  accom- 
plished by  fumigation;  in  the  outer  world  the  breeding-places  (e.  g,,  marshes) 
must  be  found  and  then  removed  by  thorough  drainage,  and  by  covering  water- 
barrels  and  privies.  The  larvae  are  most  effectually  suffocated  by  sprinkling 
petroleum  upon  the  water,  to  the  surface  of  which  they  rise  to  get  air.  Wick- 
liflPe  Rose^  recounts  briefly  the  extensive  field  exi>eriments  in  malaria  control 
carried  out  by  the  International  Health  Board.  He  shows  that  malaria  con- 
trol by  antimosquito  measures  in  a  region  with  a  reasonably  high  infection 
rate  is  practical  and  feasible;  in  heavily  infected  districts  malaria  may  be  held 
in  bounds  by  proper  screening,  immunizing  doses  of  quinin,  and  the  destruction 
of  the  parasites  in  the  blood  of  carriers  by  quinin. 

Koch  states  that  gametes  are  often  found  in  children  and  that  many  persons 
harbor  the  parasite  without  manifesting  active  symptoms;  he  advises  pro- 
phylactic doses  of  quinin  in  malarial  localities.  Bass  holds  that  as  the  anoph- 
ek\s  disappears  during  the  winter  months,  man  must  act  as  a  carrier  during 
this  period.  For  this  reason  he  recommends  that  quinin  should  be  taken  by 
all  inliahitants  of  infected  localities  during  the  winter  for  two  successive  days 
of  the  week  for  six  weeks.  After  infection  the  presence  of  the  parasites  may 
be  discovered  two  or  three  days  before  the  occurrence  of  the  fever  and  the 
patient  completely  sterilized  at  this  period  by  the  use  of  quinin. 

1.  For  intermittent  malarial  fever  there  is  an  almost  infallible  remedy 
in  quinin.  **\Vhen  shall  its  use  be  commenced?"  is  a  pertinent  question. 
.It  would  certainly  seem  highly  desirable  to  check  the  course  of  the  disease 
as  soon  as  possible,  and  especially  since  transition  of  the  simple  intermittents 
into  the  pernicious  forms  may  occur  if  the  disease  be  not  arrested.  At  the 
present  day  specific  treatment  is  often  delayed  in  order  to  give  full  opportunity 
for  making  a  blood  examination  with  a  view  to  completing  the  diagnosis. 
There  is  no  decided  advantage  in  commencing  the  use  of  quinin  during  the 
first  paroxysm,  when  the  blood  may  be  examined;  but  on  finding  the  case  to 
be  one  of  malaria,  quinin  should  be  administered  after  the  paroxysm,  so  as  to 
prevent  a  recurrence.  On  the  other  hand,  if  there  is  no  opportunity  to  examine 
the  blood  microscopically,  the  principal  antiperiodic  remedy  should  be  com- 
menced at  the  close  of  the  paroxysm.  The  (juinin  cures  malaria  by  acting 
directly  up>on  the  intracorpuscular  hematozoa  (the  young  forms). 

During  the  paroxysm  we  should  aim  to  make  the  patient  comfortable. 
He  is  to  remain  in  bed,  is  to  l>e  well  covered,  and  external  heat  applied  during 
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the  cold  stage;  and  he  is  to  be  lightly  covered,  giving  cooling  drinks  and  cold 
spongings  during  the  hot  stage. 

During  the  apyrexial  intervais  the  patient  may  leave  his  bed  provided 
that  he  feels  strong  enough,  and,  as  before  intimated,  the  specific  remedy  is 
given  during  the  afebrile  period.     Certain  authors  recommend  that  the  entire 
ddy  quanitity  be  given  at  one  dose  from  four  to  six  hours  before  the  succeed- 
ing paroxysm  is  expected,  the  object  being  to  surcharge  the  blood  at  the  time 
when  the  hematozoa  sporulate.     The  total  amount  per  day  required  to  destroy 
both  the  asexual  and  sexual  parasites  is  from  15  to  20  grains  (1.0-1.3)  for  a 
period  of  three  weeks,  in  most  temperate  climates.     When  this  fails,  more 
may  be  given — 24  to  30  grains  (1.5-2.0).     My  own  practice  has  been  to  ad- 
minister immediately  after  the  close  of  the  sweating  stage,  gr.  iv  or  v  (0.25-0.3), 
repeating  the  same  dose  a  few  hours  later,  and  the  remaining  8  or  10  grains 
(0.5-0.&— or  one-half  the  daily  dose)  six  hours  before  the  time  for  the  next 
paroxysm.    I  have  thus  escaped  the  slight  toxic  symptoms  (tinnitus,  deaf- 
ness, nausea,  etc.)  which  are  apt  to  follow  single  large  doses.     The  remedy 
I    should  be  administered  in  the  form  of  the  hydrochlorid,  in  capsules.     After 
the  attacks  cease  to  reciu:  quinin  should  be  continued  in  amounts  of  6  to  8 
grains  (0.4-O.5)  daily  for  several  days.     If  quinin  caimot  be  taken  per  os 
it  may  be  tried  by  enema  or  by  suppositories  in  appropriately  large  doses. 
In  young  subjects  I  administer  the  quinin  by  suppository.    The  large  number 
of  cases  of  malaria  seen  in  Panama  and  the  splendid  results  that  have  been 
'  achieved  there  make  it  worth  while  to  record  the  routine  treatment  practised 
there  by  the  United  States  Army  physicians.     Ashford,  quoting  from  James, 
outhnes  the  method  of  routine  treatment  as  follows: 

"1.  A  preliminary  purge  of  3  to  5  grains  (0.2-0.3  gm.)  of  calomel,  followed 
m  twelve  hours  by  2  ounces  (60  c.c.)  of  a  50  per  cent,  solution  of  magnesium 
sulphate. 

"2.  An  initial  dose  of  20  grains  (1.3  gm.)  of  a  liquid  preparation  of  quinin, 

best  made  by  adding  a  drop  of  hydrochloric  acid  to  every  5  grains  (0.3  gm.) 

«  quinin  dissolved  in  5  c.c.  of  distilled  water. 

3.  Doses  of  15  grains  (1.0  gm.)  of  quinin  in  this  same  form  three  times  a 

day  for  a  week  or  until  the  temperatiu^  has  been  normal  for  from  five  to  six 
days. 

4-  A  subsequent  reduction  of  this  dose  to  30  grains  (2.0  gm.)  a  day  for 
^  days  more. 

.  5.  When  after  this  treatment  there  are  relapses,  use  1  to  2  gm.  of  quinin 
'^  300  to  500  c.c.  of  normal  salt  solution  intravenously  on  two  successive  days 
™  then  continue  with  45  grains  (3.0  gm.)  a  day  by  mouth.'* 

Bates,  conmienting  on  this  plan,  writes  that  the  average  daily  dose  is  about 
w  grains  (2.0);  grave  cases  should  receive  40  to  45  grains  (3.0-0.0)  daily 
w  ten  days,  returning  then  to  the  smaller  dose,  while  in  pernicious  forms 
w  to  90  grains  (4.0-6.0)  may  be  given  in  twenty-four  hours,  again  returning 
to  the  smaller  dose  after  the  first  day. 

^    The  physiologic  effects  of  the  drug  can  be  quickly  obtained  by  administer- 

ng  It  hypodermically.     Hence,  if  there  be  no  time  for  absorption  from  the 

mtestine  (four  hours  being  the  shortest  period  it  is  safe  to  allow),  the  drug 

Aodd  be  thus  employed.     For  this  purpose  the  more  soluble  salts  (hydro- 

htOBBod,  hydrochlorid)  of  quinin  are  to  be  preferred  to  the  ordinary  and  more 

bttoiuble  sulphate.    Ross,  on  the  other  hand,  does  not  believe  in  quinin  hypo- 

dermically.    He  claims  that  it  is  not  as  well  absorbed  as  when  given  by  the 

flXMith.    In  other  words,  if  oral  administration  is  not  indicated  the  drug  should 

be  given  intravenously.     Alport,^  as  a  result  of  a  very  large  experience  with 

'  Malaria  and  Its  TreaimerU,  Wood  &  Co.,  1919. 
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the  British  Army  on  the  Salonika  peninsula,  has  come  to  the  conclusion  that 
intramuscular  injections  should  be  employed  in  the  following  types  of  cases: 
(1)  with  severe  exhaustion,  cachexia,  anemia,  jaundice,  and  apyrexial  malarial 
infection,  (2)  blackwater  fever,  (3)  when  the  patient  has  a  thickly  furred  or 
dry  brownish  tongue,  quinin  by  mouth  not  being  absorbed,  (4)  with  a  tempera- 
ture over  104°  F.,  (5)  with  vomiting,  and  (6)  with  mental  symptoms.  He  says, 
however,  that  the  intravenous  injection  is,  without  doubt,  the  soundest  and 
best  method  of  administering  quinin.  In  addition  to  the  indications  for  hypo- 
dermic injections,  for  which  the  intravenous  route  is  in  truth  superior,  this 
latter  method  should  always  be  used  in  cases  with  marked  mental  or  nervous 
symptoms  and  cases  with  all  types  of  pernicious  malarial  fever. 

Occasionally  individuals  are  met  with  who  have  an  idiosyncrasy  to  quinin. 
O'Malley  and  Richey^  show  that  such  cases  show  a  marked  skin  reaction  as  an 
evidence  of  their  sensitiveness,  and  that  in  some  cases  they  may  be  desensitized 
by  giving  0.005  gm.  of  quinin  with  0.5  gm.  of  sodium  bicarbonate.  Ninety 
minutes  later  0.1  gm.  of  quinin  and  sodium  bicarbonate  is  given.  The  pre- 
liminary dose  remains  constant,  while  the  second  dose  is  daily  increased  0.1 
gram. 

Many  preparations  of  cinchona  other  than  the  salts  of  quinin  may  be  tried, 
and  among  these  cinchonin  administered  in  the  same  manner  as  the  latter  is 
the  best  substitute.  Some  contend  that  the  sulphate  of  quinidin  has  anti- 
periodic  power  almost  equal  to  quinin.  In  prolonged  cases  the  salts  of  quinin 
and  other  preparations  of  cinchona  sometimes  lose  their  specific  influence, 
the  parasites  apparently  becoming  "quinin  fast,"  that  is,  resistant  to  the  effects 
of  the  specific  drug.  Arsenic  is  then  to  be  employed  either  alone  or  in  combi- 
nation with  the  former  agents.  The  dose  of  the  arsenic,  beginning  with  iiRiv 
(0.26)  t.  i.  d.  of  Fowler's  solution,  must  be  increased  until  its  physiologic  effects 
are  produced.  Arsenous  acid  often  does  even  better  service  than  Fowler's 
solution.  Administered  as  above  indicated  this  remedy  is  most  efficacious 
in  malarial  cachexia  and  masked  forms  of  intermittents;  it  may  be  combined 
with  iron  and  quinin.  Atoxyl,  either  alone  or  associated  with  quinin,  is  capable 
of  bringing  about  rapid  improvement  in  health,  especially  in  cachexia  and 
chronic  forms  of  malaria.  Werner  recommends  arsphenamine  (0.6-0.7  gm.) 
in  cases  in  which  the  parasite  is  resistant  to  quinin.  Cowan  and  Strong* 
contend  chronic  cases  of  malaria  are  not  cured  by  huge  doses  of  quinin,  but, 
on  the  contrary,  many  cases  are  hurt  by  it  on  account  of  the  debility  it  pro- 
duces. Arsenic  is  the  drug  that  really  should  be  employed  in  such  cases.  It 
is  essential  that  it  be  used  in  all  chronic  cases.  W^e  in  charge  of  the  out- 
patient service  of  the  Episcopal  Hospital,  Philadelphia,  I  employed  in  malarial 
cachexia,  with  satisfactory  results,  the  sulphate  of  cinchonidin  in  daily  doses 
of  gr.  XXX  to  xl  (2.0-2.5).  Splenectomy  has  been  recommended  in  intractable 
forms;  but  Klemperer  holds  that  it  does  harm  rather  than  good  in  this 
disease. 

2.  The  Treatment  of  Pernicious  Intermittents. — (a)  Prophylaxis, — By 
treating  all  ordinary  intermittents  actively  after  the  first  paroxysms  the 
occurrence  of  pernicious  forms  can  be  obviated.  Not  to  pursue  this  course 
in  malarial  seasons  and  localities  is  next  to  criminal. 

(6)  The  first  pemidcms  attack  must  be  treated  inmiediately,  and  there  is 
not  a  moment  to  be  lost.  Hence  in  all  varieties  of  pernicious  intermittents 
quinin  should  be  administered  hypodermically  until  the  patient  is  fully  cin- 
chonized — a  condition  that  must  then  be  maintained  for  several  days.    C.  C. 

»  Arch.  Int.  Med.,  1919,  xxiv,  379. 
•  Quart.  Jour,  Med.,  1919,  xiii,  1. 
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Bass^  holds  that  the  proper  specific  treatment  of  malignant  malaria  is  quinin 
administered  intravenously.  The  dose  should  not  exceed  10  grains  (0.65) 
(rf  the  hydrochlorid,  and  not  more  than  30  grains  (2.0)  should  be  given  during 
the  twenty-four  hours.  In  all  varieties  stimulants  are  to  be  used  freely  if  the 
heart's  action  becomes  feeble,  and  the  patient  is  to  be  well  nourished  through- 
out There  are  other  details,  though  of  relatively  minor  importance,  and  they 
vary  with  the  individual  forms.  Thus  in  "congestive  chills"  external  warmth 
b  useful,  and  morphin  combined  with  atropin  should  be  given  h>T)odermically, 
this  combination  tending  to  allay  gastro-intestinal  symptoms  as  well  as  to 
wann  the  extremities,  and  meeting  really  important  indications.  Rectal  feed- 
ing must  be  resorted  to  should  the  stomach  refuse  to  retain  nourishment. 
In  the  comatose  form  the  nervous  symptoms  are  most  successfully  combated 
by  prompt  and  energetic  antiperiodic  treatment,  together  with  vigorous 
stimulation  and  feeding,  since  they  are  due  to  the  intensity  of  the  infectious 
process. 

(c)  During  the  apyrexial  period  every  effort  must  be  made  to  prevent  a 
recurrence  of  the  paroxysm,  and  to  this  end  the  patient  must  be  kept  fully 
<anchomzed  until  the  time  for  the  next  paroxysm  is  over. 

3.  Treatment  of  Remittent  Fever. — ^The  mode  of  treatment  in  this  form 
differs  somewhat  from  that  appropriate  for  intermittents.  At  the  onset 
a  mild  mercurial  is  advantageous  (calomel,  gr.  } — 0.016,  every  hour  for  three 
doses),  followed  by  a  saline  laxative  (Rochelle  salts,  Sij — 8.0).  During  the 
febrile  exacerbations  cool  spongings  of  the  body,  coupled  with  the  use  of  the 
ice-cap,  are  serviceable.  The  gastric  symptoms  demand  chipped  ice  by  the 
DKWth  or  small  doses  of  cocain,  and  a  mustard  plaster  externally.  Immediately 
•fter  the  first  remission  sets  in  quinin  must  be  exhibited,  and  large  doses  are 
Mw  mdicated  (gr.  xv — 1.0,  to  be  repeated  at  8  or  9  a.  m.).  A  third  and  even 
a  fourth  dose  of  the  same  size  may  be  required.  The  exacerbations  of  fever 
?^€rally  yield  to  this  remedy,  but  if,  as  rarely  happens,  they  do  not,  then 
®«dl  doses  of  pilocarpin  (gr.  i  to  J — 0.008-0.010)  may  be  administered  hypo- 
dcnnically  during  the  height  of  the  fever.  This  causes  free  sweating  in  many 
*^^8tances,  and  in  consequence  renders  the  remission  more  marked  and  more 
Prolonged;  thus  in  short,  rendering  the  course  of  the  affection  speedily  favorable. 
The  heart  must  be  guarded. 

A  case  that  has  been  allowed  to  run  on  for  one,  two,  or  more  weeks  is  often 

^tly  benefited  by  the  use  of  Warburg's  tinctiu*e  for  several  days,  when 

9fmn  may  be  re-employed.    The  patient,  especially  if  the  case  be  protracted, 

Jfiust  be  vigorously  fed,  and  per  rectum  if  it  cannot  be  accomplished  by  the 

^^th.    In  typical  cases,  which  are  promptly  controlled  by  quinin,  stimulants 

^  rarely  needed,  or  at  least  not  until  the  convalescent  stage  is  arrived  at. 

"*  severe  and  neglected  cases  the  indications  for  their  employment  may  be 

P'^sented  early,  and  they  should  then  be  given,  the  physician  conforming  to  the 

s^Die  rules  as  in  typhoid  and  other  acute  infectious  diseases.     The  renal  con- 

ffstion  and  anuria  are  to  be  met  by  internal  diaphoretics  (pilocarpin,  etc.) 

*h1  by  saline  laxatives.    Most  efficacious,  perhaps,  is  a  combined  hot-water 

^  steam  bath.    The  patient  is  placed  in  hot  water,  and  then  a  blanket  is 

put  around  the  neck,  its  free  ends  being  allowed  to  extend  over  the .  edges  of 

the  tub. 

4.  Treatment  of  Malarial  Hematuria. — ^Whether  or  not  quinin  is  to  be 
employed  in  hemorrhagic  pernicious  malaria  is  a  question  involved  in  doubt. 
The  statistics  of  M.  Brady  indicate  a  tremendous  advantage  in  discontinuing 
quinin  as  soon  as  blood  shows  in  the  urine — a  reduction  of  mortality  from 

*  Jovr.  Amer,  Med,  Assoc. j  August  14,  1915,  p.  577. 
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distoma.  An  endemic  form  occurring  in  Japan  has  been  described;  it  is  char- 
acterized by  marked  emaciation,  diarrhea,  hepatic  enlargement,  and  often 
by  ascites. 

The  profnoais  of  Distoma  hepaticum  is  absolutely  fatal,  and  the  treat- 
nenk  is  merely  palliative,  though  it  may  run  a  course  extending  through  many 
years,  often  with  intermissions,  even  apparent  recovery,  later  to  relapse. 
Tbe  removal  of  the  fluke  from  the  liver  of  its  usual  host  (cattle)  has  been  re- 
ported by  numerous  authorities,  who  have  employed  for  this  purpose  ethereal 
extracts  of  male  fern  or  kamala. 

Among  other  trematodes  may  be  mentioned:  (a)  Distoma  lanceolaium 
(found  also  in  cattle);  (6)  D.  crassum,  which  is  larger  in  size  than  the  pre- 
ceding; (c)  D.  sibiricum;  (d)  D.  pulmonale  (D.  ringeri);  (e)  D.  spattdatum  {en- 
imieum);  (/)  Ampkistomum  hominis;  (g)  Distoma  hcBmatobium  (Bilharz). 
Two  of  these  deserve  extra,  though  brief,  mention. 

Parasitic  Hemoptysis  (Distoma  Pulmonale). — ^This  is  caused  by 
tbe  Paragonimus  westermanii,  first  described  by  Manson  (1880)  and  Baily 
(1880)  m  man.  The  lung  fluke-worm  has  also  been  found  in  the  tiger  (originally 
by  Kerbert),  hog,  dog,  and  cat.  The  disease  is  extremely  prevalent  in  certain 
provinces  of  Japan  and  China.  Elsewhere  it  is  usually  mistaken  for  pulmonary 
tuberculosis.  Stiles  and  Hassall  have  discussed  the  whole  subject.  The 
pwasite  is  8  to  16  mm.  long,  4  to  6  mm.  broad,  and  2  to  5  mm.  thick.  It  is 
found  encysted,  usually  two  individuals  in  each  cyst,  with  eggs,  and  its  habitat 
B  the  lungs  of  manmials.  It  enters  its  final  host  (man,  etc.)  either  encysted 
^'  *s  a  free-swimming  cercaria.  The  mode  of  infection:  Eastern  writers  look 
ijpon  the  drinking-water  supply  as  the  source  of  infection,  and  this  view  has 
inudi  in  its  favor.  The  disease  has  been  found  in  hogs  throughout  various 
actions  of  the  United  States  by  Stiles;  this  suggests  the  possibility  of  wide- 
^read  infection  in  America. 

^fodupoaition. — ^Most  cases  occur  between  the  ages  of  eleven  and  thirty 
y^*^-   Out  of  58  sufferers,  38  were  farmers  (Stiles). 

SpQptoms. — In  the  usual  form  O^ng  infection)  cough  is  common  but 
Dot  constant;  the  sputa  are  similar  to  those  o^  lobar  pneumonia,  although  they 
y*y  be  absent  from  time  to  time.  Free  bloodspUting  often  occurs  at  intervals. 
Jwaonian  epilepsy  may  supervene  from  metastasis  to  the  brain. 

Uifnoas. — ^This  rests  upon  the  detection  of  the  eggs  in  the  sputum. 
™*  a  drop  of  the  bloody  sputum  on  a  slide,  and  upon  it  a  cover-glass.  On 
2f°^pic  examination  the  red  color  will  be  found  due  to  both  red  blood- 
J^  and  large  dark  brown,  thick^^helled,  operculated  ova,  which  vary  from 
*to  100 ;i  in  length  and  from  40  to  60  /x  in  breadth. 

The  profnosis  depends  upon  the  number  of  the  parasites  present^  the  age 
^^l^oiierU  (the  young  and  the  old  bearing  the  disease  badly),  and  the  presence 
•  absence  of  compUcations.  Pulmonary  tuberculosis  is  an  unfavorable 
«»nplication. 

faatoent. — ^Prophylaxis  embraces  care  regarding  the  drinking-water, 
ttd  tbe  collection  and  disinfection  of  the  sputum,  as  in  pulmonary  tuberculosis, 
"^patient  should  be  sent  to  healthy  non-infected  areas.  There  is  no  special 
*wa/  treatment. 

Distoma    Haematobium    (Bilharzia    hcematobia;    Blood-flukes), — This 

tiematode  is  a  narrow  worm  with  anterior  abdominal  sucking-disks.     The 

inale  is  shorter  and  thicker  than  the  female;  the  former  being  4  to  15  mm. 

liri  in.)  long;  the  latter,  about  20  mm.  (^  in.).     It  prevails  mostly  in  'Egypt, 

Ope  Colony,  and  other  parts  of  Africa,  and  its  entrance  into  the  human  body 

k  now  believed  to  be  through  the  skin  of  those  who  bathe  frequently  in  the 


ECHINOCOCCUS  DISEASE  353 

and  may  themselves  give  rise  to  other  or  granddaughter  cysts  in  a  similar  way. 
Tbese  really  become  the  breeding  capsules  of  little  cellular  outgrowths  that  form 
the  scolices  or  heads  of  future  teniae.  They  show  the  four  sucking  disks  and  a 
drde  of  booklets.  Each  scolex,  when  taken  into  the  intestine  of  the  dog,  de- 
velops into  an  adult  bladder-worm  or  Tcenia  echinococcus.  This  endogenous 
mode  of  cystic  growth  b  common  in  man  (Echinococcus  hydaiidosus).  In  ani- 
mab  the  so-called  exogenous  cyst  development  is  the  more  common,  in  which 
the  primary  cyst-buds  push  out  between  the  cyst  wall  and  then  develop 
externally.  A  third  variety  is  the  multilocular  echinococcus  {Echinococcus 
ahedaris,  Buhl),  affecting  principally  the  liver.  A  large,  hard  tumor  is  seen 
that  on  section  shows  a  firm  connective-tissue  framwork  surrounding  alveoli 
that  average  a  small  pea  in  size.  These  alveoli  contain  small  echinococcus 
cysts  with  thick,  laminated  walls.  They  may  contain  scolices  or  booklets, 
tnd  sometimes  they  are  sterile.  The  echinococci  may  be  situated  in  the 
lymph-channels  and  bile-ducts  (Zenker). 

The  pure  hydatid  fluid  is  colorless,  limpid,  neutral  in  reaction,  and  has  a 
specific  gravity  of  1005  to  1012.  About  96  to  98  per  cent,  is  water,  and  sodium 
dilorid,  carbonate,  and  sulphate;  traces  of  sugar  (dextrose);  cholesterin  and 
uric  add  are  found  among  the  constituents. 

Among  the  changes  that  an  echinococcus  cyst  may  undergo  the  com- 
monest b  that  of  the  death  of  the  echinoccod,  as  from  diminished  nourishment 
<lw  to  intense  proliferation  of  daughter  and  granddaughter  cysts.  The 
contents  become  thickened,  putty-like  or  granular,  and  even  calcified.  Rem- 
>^ts  of  these  obsolete  cysts,  such  as  the  chitinous  substance  of  the  old  and  outer 
wall  layer  and  booklets,  may  be  found.  Sometimes  rupture  of  the  cyst  occurs, 
with  serious  consequences  to  the  patient;  or  the  peritoneum  daughter  cysts 
Of  free  scolices  may  be  disseminated  and  grow.  Or  perforation  into  the  respira- 
^orv'»  digestive,  or  urinary  tracts  and  discharge  of  daughter  cysts  and  hydatid 
fluid  may  take  place.  Lastly,  suppuration  and  the  formation  of  large  hepatic 
**^scesses  may  ensue,  either  spontaneously  or  on  account  of  septic  instruments 
^  for  tapping  the  cysts. 

.  Etiology.— Carelessness  in  the  feeding  and  the  keeping  of  dogs  is  the 
P^uiary  source  of  hydatid  disease,  and  the  preparing  of  food  where  dogs  are 
"lowed  to  roam  about,  and  so  on,  accounts  for  the  majority  of  cases.  Females 
^  more  often  affected  than  males,  and  children  and  young  adults  seem  to  be 
oftener  affected  than  those  older  in  years. 

As  regards  the  geographic  distribution,  echinococcus  disease  prevails  most 
^J^ively  in  Iceland,  where  man  and  dog  live  closely  together.  In  Australia, 
*^»  many  persons  are  affected.  It  is  not  so  common  in  Europe,  Asia,  or 
Africa,  and  in  America  it  is  rare. 

Organs  Affected, — Tcmia  echinococcus  has  an  undoubted  predilection 
*^  the  liver.  "Of  1806  organ  infections,  the  following  organs  were  the  most 
«|«juaitly  affected:  liver  (1011),  lung  (147),  and  kidney  (126)''  (Stiles).  The 
Wn  and  spinal  cord,  spleen,  bones,  muscles,  the  heart,  and  blood-vessels  are 
Uivolved  with  uncertain  frequency. 

Symptoms. — Hydatids  of  the  liver. — ^Unless  the  cystic  tumors  compress 

the  portal  area  or  the  biliary  passages,  or  invade  the  neighboring  viscera,  sub- 

iwtive  symptoms  may  be  entirely  wanting.     Not  infrequently  echinococcus 

sacs,  partly  calcified,  have  been  found  postmortem,  not  having  produced  any 

symptoms  during  life.     Gradual  but  progressive  loss  of  flesh  and  strength 

with  the  presence  of  a  fluctuating  tumor  may  be  the  only  symptoms  present 

until  late  in  the  disease.     If  the  cysts  attain  a  large  size,  a  sensation  of  dragging 

iuid  of  pain  even  is  often  present;  as  a  rule,  however,  pain  is  absent  throughout 

the  course  of  the  disease.     If  the  tumor  displaces  the  diaphragm  upward  and 

23 
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compresses  the  lung,  cough  and  dyspnea  result.  In  some  cases  the  sac  has 
ruptured  into  the  bronchi,  and  given  rise  to  cough  and  to  expectoration  of  the 
fluid  and  vesicles. 

If  the  portal  veins  and  bile-duct  are  compressed,  splenic  enlargement  from 
passive  congestion,  ascites,  and  jaundice  will  occur,  these  symptoms  being  more 
common  when  the  cysts  are  multilocular.  Rupture  may  occur  into  the  intes- 
tines (colon),  into  the  pleura  or  pericardium,  causing  pyothorax  or  pyopoi- 
cardium,  or  into  the  inferior  vena  cava,  causing  fatal  pulmonary  embolism. 

Fever  is  usually  absent  throughout,  unless  the  contents  of  the  sac  become 
converted  into  an  abscess;  then  rigors  or  chills,  fever  (hectic  in  type),  and 
sweatings  occur,  with  jaundice  (more  or  less  intense)  and  rapid  emaciation. 

Not  infrequently  the  cyst  wall  becomes  partly  calcified  and  the  contents 
are  reabsorbed. 

When  rupture  occurs,  unless  the  contents  be  evacuated  through  the  respira- 
tory, alimentary,  or  urinary  tracts  or  externally,  symptoms  of  collapse  develop 
and  are  followed  by  death.  Toxic  erythema  or  urticaria  may  follow  rupture 
of  the  cyst. 

The  physical  signs  give  on  inspection  fulness  or  bulging  in  the  right  hypo- 
chondriac region,  especially  if  the  cyst  be  single,  of  large  size,  and  situated 
anteriorly. 

Palpation  confirms  inspection  and  shows  a  fluctuating  mass  or  masses. 
A  trembling  impulse  is  felt  sometimes  on  deep  palpation  aided  by  light  per- 
cussion over  the  opposite  side  of  the  cyst,  constituting  the  so-called  "hydatid 
thrill."  This  sign  cannot  always  be  elicited,  but  when  present  is  pathog- 
nomonic of  the  disease.  The  remainder  of  the  liver  shows  uniform  enlarge- 
ment.   The  spleen  is  often  palpably  increased  in  size  from  passive  congestion. 

Percussion  reveals  an  increased  area  of  dulness  to  the  left  or  posteriorly, 
depending  on  the  location  and  extent  of  the  growths.  If  the  left  lobe  be 
involved,  the  line  of  flatness  may  extend  across  the  s.temum  to  the  left  hypo- 
chondriac region.  If  the  cysts  are  multiple  and  on  the  antero-inferior  sur- 
face, the  stomach  may  be  displaced  toward  the  left  and  dulness  may  extend 
across  the  epigastrium;  if  posteriorly,  the  pleural  cavity  may  be  encroached 
upon,  causing  an  increased  area  of  flatness  upward  in  the  postero-axillary  line. 
Frericks  claims  the  line  of  dulness  posteriorly  in  hydatid  disease  to  be  a  curved 
one,  whose  convexity  is  upward. 

Auscultation  gives,  according  to  Santoni  and  others,  a  short,  sharp  booming 
sound  when  the  tumor  is  percussed  that  may  be  likened  to  one  produced 
by  striking  a  membrane  stretched  over  a  metallic  frame. 

Diagnosis. — In  the  entire  absence  of  subjective  symptoms  and  of  char- 
acteristic physical  signs,  the  diagnosis  is  impossible.  If  the  cyst  be  of  suf- 
ficient size  to  give  fluctuation  and  the  liver  be  irregularly  enk^ged,  with  an 
absence  of  fever,  pain,  and  marked  emaciation,  the  disease  may  be  strongly 
suspected.  The  only  certain  demonstration  of  the  condition  is  the  discovery 
of  the  characteristic  booklets  or  heads  in  the  aspirated  or  discharging  contents 
of  the  cyst.  AbrikosoiP  advocates  serodiagnosis  of  echinocoocus  disease. 
Zapelloni  found  a  positive  response  in  93  i>er  cent,  of  500  cases  compiled  from 
the  literature,  while  eosinophilia  was  manifest  in  only  60  per  cent.  The  blood 
shows  a  pronounced  eosinophilia,  due  to  the  toxic  influence  of  the  echinococcus. 
Among  the  conditions  that  may  be  misdiagnosed  for  hydatid  disease  are:  (a) 
Dilatation  of  the  gall-bladder,  (6)  hydronephrosis,  (c)  right-sided  pleurisy 
with  effusion,  (d)  s>T)hilis  of  the  liver,  (e)  carcinoma,  (J)  abscess,  and  (g} 
cirrhosis. 

*  Medizinskoe  Obozrienie,  Moscow,  1913,  Ixxix,  No.  6. 
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Hydatid  Cyst 

Previous  history  negative,  except  the  com- 

ymionship  of  dogs. 
Pim  aiul  jaundice  usually  absent. 


Murgement  in  any  direction,  depending 

UDOQ  the  location  of  the  C3rsts. 
Hyaatid  thrill  may  be  present. 

LCBBO. 

Hydatid  Cyst 

Tbe history  is  negative  {uide  supra). 

Urinalysis  is  negative. 

The  tumor  is  most  prominent  over  the 
hepatic  area,  and  is  associated  with  en- 
largement of  the  liver. 

lite  duration  is  indefinite  and  uremia  rare. 


Hydatid  Cyst 

Tlie  oDset  is  slow;  pain  and  fever  are  ab- 
sent 

%  presence  of  a  fluctuating  mass  in  the 
^Nic  area,  not  chanmng  tritk  the  post- 
^  €f  the  patient.  Hydatid  fremitus 
»  present,  but  no  btdgmg  of  the  inter- 
«*tal  spaces. 

^■PJWjto  reveals  a  dear  yellow  liquid 
j[n^ specific  gravity  without  albumin, 

,-^  chloridfl^  sugar,  and  booklets. 

ine  disease  mvariabh 


ly  runs  a  chronic 


Dilatation  of  thb  Gall-bladdeb 

A  previous  history  of  having  passed 
biliary  calculi  is  often  present. 

Attacks  of  biliary  colic  followed  by  jaun- 
dice either  are  present  or  enter  into 
the  previous  history. 

Enlargement  is  always  in  one  direction — 
downward  and  posteriorly. 

"Hydatid  fremitus"  never  present. 

The  tmnor  is  somewhat  movable. 

Hydronephrosis 

There  is  a  history  of  renal  calculi  or  of 

vesical  inflammation. 
Reveals  evidences  of  renal  disease. 
The  tumor  is  most  prominent  in  the  flank 

and  iliac  fossa.   If  extending  to  the  right 

hypochondriac  region,  it  doee  not  move 

with  the  liver. 
The  duration  is  short;  a  termination  in 

uremia  is  common. 

Pleurisy  with  Effusion 

The  onset  is  sudden,  and  violent  pain  is 
present,  with  fever  and  dyspnea. 

The  presence  of  effusion,  beginning  at 
the  base  of  the  chest  and  gradually 
extending  upward— c^n{^n(7  with  the 
poeition  of  the  patient  and  accompanied 
Dy  bulging  of  the  intercostal  spaces. 

Aspiration  gives  a  cloudy,  turbid  liquid, 
containing  albumin  and  flakes  of  lymph 
with  high  specific  o'avity. 

The  dis^tse  generally  runs  an  acute 
course. 


For  a  differential  diagnosis  from  (rf),  (e),  (/),  and  (g)  I  would  refer  the 
^^^  to  the  discussion  of  the  several  diseases  (mde  Diseases  of  the  Liver). 

EeUnococeus  of  the  Respiratory  Orgajis.-T-The  lung  has  been  the  seat 

« the  larvae  frequently,  and  instances  have  been  noted  in  North  Germany 

*hI  Australia.    The  right  lower  lobe  has  been  the  seat  of  predilection,  though 

**Dtetimes  the  pleura.    There  are  pain  in  the  chest,  cough,  dyspnea,  perhaps 

•'^^ing  of  the  overhanging  thoracic  region,  signs  of  a  pleural  effusion,  a  tym- 

J^'^c  note  above  the  prominence,  hemoptysis,  and  the  pathognomonic  ex- 

l*^^tion  of  hydatid  disease.    The  general  condition  may  or  may  not  be 

•'•oosly  affected.    Perforation  into  the  pleural  sac  by  pulmonary  echinococci 

j^y  be  followed  by  empyema,  and  later  by  perforation  of  the  chest  wall. 

•^  heart  may  be  dislocated.    Compression  of  the  lung  may  produce  gangrene. 

lie  diagnosis f  in  the  absence  of  the  characteristic  sputum,  is  to  be  made 

^  phthisis  and  a  pleural  effusion.    Their  location  at  the  base  of  the  chest 

^7  serve  to  differentiate  hydatid  cysts  from  phthisis,  as  well  as  the  absence 

p'nuurked  emaciation.    The  chMticteristic  curved  upper  boundary  of  dulness 

ID  pleural  effusion  and  the  change  of  the  boundary  upon  changing  the  patient's 

position  will  serve  to  distinguish  this  affection.    Pleural  echinococci  sometimes 

CHise  great  compression  of  the  lung  and  a  barreling  of  the  chest  on  one  or  both 

sides.    The  pain  may  be  quite  sharp,  and  the  respiratory  murmur  either 

<&tant  or  altogether  absent. 

Eddnococcns  of  the  Medisurtinum. — ^Hare  has  collected  6  cases  of  hydatid 
duease  among  520  cases  of  mediastinal  tumors. 


TENI^  OR  TAPEWORMS  357 

TENLE  OR  TAPEWORMS 

Natural  History. — ^Tapeworms  are  found  in  the  intestine  of  man, 
md  are  the  matured  or  completely  developed  larvse  or  cysticerci  from  the 
mosdes  and  solid  viscera  of  animals.  Different  varieties  of  cysticerci  develop 
inm  the  ova  of  the  respective  varieties  of  teniae.  These  tapeworm  eggs, 
•fter  having  passed  out  of  the  bowel,  may  be  taken  into  the  systems  of  various 
animals  by  various  modes,  entering  the  circulation,  it  may  be,  and  becoming 
fixed  within  the  solid  tissues,  especially  the  muscles.  In  about  two  or  three 
months  pea-sized  cysts  develop,  and  from  the  cyst  walls  there  gradually 
forms  a  new  tenia  head,  called  a  scolex,  or  nurse.  The  worm-cysts,  popularly 
tamed  "measles,"  constitute  the  cysticerci.  Remaining  in  the  tissues,  they 
die  and  become  calcified  in  from  three  to  six  years  (Striimpell).  But  if  taken 
into  the  stomach  by  the  eating  of  raw  or  partially  cooked  meat  a  tapeworm 
develops  from  the  scolex.  The  maturation  of  the  segments  of  the  tapeworm 
commences  several  months  after  the  fixation  of  the  scolex  in  the  intestine. 
In  the  natural  life-cycle  of  a  tapeworm  the  usual  order  of  lodgment  may  be 
levcrsed.  Thus  man  instead  of  a  lower  animal  may  become  the  host  of  the 
tenia  eggs,  which,  in  turn,  may  find  their  way  into  the  solid  viscera  and  muscles 
to  develop  into  cysticerci.  Again,  this  same  order  may  be  brought  about 
by  "auto-infection."  The  tapeworm  has  a  ribbon-like  form;  although  it  has 
t  number  of  segments  and  joints,  giving  it  a  link-belt  appearance.  When 
matured  these  segments,  or  proglottides,  develop  male  and  female  generative 


Varieties. — Taenia  Solium  {Pork  Tapeworm). — ^This  worm  is  rarer  in 
America  and  also  in  Europe  than  formerly.  It  develops  in  the  small  intestine 
rfter  the  ingestion  of  raw  or  underdone  "measly"  pork.  This  worm  does  not 
necessarily  exist  singly,  as  its  n^me  would  indicate,  although  such  is  usually 
the  case.  It  ranges  from  2  to  4  meters  (6-13  feet)  in  length.  The  head  is 
Winded,  pin-head  in  size,  and  is  succeeded  by  a  thread-like  neck  and  by  gradu- 
ally shortening  and  widening  segments.  Four  suckers  and  a  projecting  circle 
<rf  twenty-six  long  and  short  booklets  arm  the  head  of  the  tenia.  The  mature 
^  become  detached,  and  are  passed  with  the  feces.  They  are  about  1  cm. 
(I  inch)  in  length  and  from  6  to  8  mm.  (J-^J  inch)  in  breadth,  and  about  1 
pwter  (39.36  inches)  from  the  head  they  are  "approximately  quadrilateral" 
D»  shape.  These  proglottides  are  bisexual.  The  female  matrix  occupies  the 
"Mddle  of  each  proglottis,  and  is  provided  with  from  eight  to  fourteen  irregular, 
f^c^like  branches  on  each  side.  The  male  generative  organs  are  small  vesicles 
®  the  anterior  portion  of  the  segment.  The  sexual  opyening  is  situated  on 
^  side,  near  lie  middle.  The  ovarian  or  uterine  apparatus  of  a  mature 
^pnent  contains  myriads  of  thick-shelled  eggs,  each  one  of  which  has  an 
•nibryo  with  six  booklets. 

Tmiarliyiichiis  Saginatus  (Tcenia  Saginata), — ^The  beef  tapeworm  is 
J^etimes  called  the  ''unarmed  tapeworm,"  since  the  head  possesses  suck- 
^  disks,  but  no  booklets.  It  is  more  common  in  this  country  and  even  in 
J®^  of  the  European  countries,  as  England.  Longer  than  Tcenia  solium, 
"^  4  to  10  meters  (12-30  feet)  in  length,  its  segments  are  also  thicker 
■fid  hirger,  measuring  from  16  to  88  mm.  (|  inch)  long,  and  from  8  to  10  mm. 
(f  inch)  broad.  The  head  of  the  worm  as  well  as  the  ripe  ovum  is  also  slightly 
^^fgsr  and  proportionately  thicker.  The  ovarian  branches  are  more  numerous 
(e^teen  to  thirty  in  number)  and  divide  more  dichotomously  than  those  of 
Tmna  solium.  Proglottides  are  also  found  in  the  stools,  where  they  sometimes 
exhibit  a  crawling  motion  that  has  caused  them  to  be  mistaken  for  individual 
parasites. 
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Diphyllobotrinm  latum  (Dibothriocephaltis  kUus,  fish  tapetoarm)  oocms 
most  commonly  in  Russia,  Switzerland,  Holland,  and  the  Gennan  Baltic 
provinces.  It  is  the  longest  cestode,  measuring  from  6  to  10  meters  (20-30 
feet).  The  head  is  club-shaped,  unarmed,  and  has  two  lateral  longitudinal 
grooves  as  suckers.  The  segments  may  be  distinguished  from  those  of  the 
preceding  varieties  named  by  their  marked  breadth  and  shortness,  also  by  the 
centrally  situated,  tortuous  ovarian  rosette,  and  the  sexual  orifice  near  the 
center  of  the  abdominal  surface  of  each  proglottis.  The  ova  are  larger  than 
those  of  the  pork  and  beef  tapeworms,  though  thinner  shelled  and  with  a  sort 
of  lid  at  one  end.  They  develop  only  in  fresh  water.  Froni  them  b  formed  an 
embryo  with  vibrating  cilia  and  six  booklets.  Pike  and  other  fish  swallow 
these  embryos,  which  develop  into  pysticerci  in  the  muscles,  peritoneum,  and 
solid  viscera.  Janicki  and  Rosen,  however,  have  shown  to  their  own  satis- 
faction that  the  larvse  are  eaten  by  the  Cyclops  strenuvs  and  Diaptomus  gracikSf 
thus  forming  the  intermediate  link,  since  the  latter  are  eaten  by  fishes.  The 
eating  of  measly  fish,  raw  or  partially  cooked,  thus  favors  the  development  of 
this  tapeworm  in  the  human  intestine.  W.  S.  Nickerson,^  Riley,  and  others 
have  reported  a  few  cases  of  native  infestation  by  Diphylloboirium  latum 
occurring  in  Minnesota. 

Symptoms. — ^Tapeworms  may  develop  in  man  at  any  period  of  life. 
D.  J.  Milton  Miller  met  with  one  in  a  child  a  few  months  old  who  had  been  fed 
on  expressed  beef-juice.  There  are  no  absolutely  diagnostic  symptoms  of 
the  presence  of  tapeworm  that  can  be  relied  upon.  Indeed,  the  existence  of  a 
tapeworm  in  the  bowel  may  not  be  suspected  even  because  of  the  total  absence 
of  indicative,  subjective  sensations.  On  the  other  hand,  teniae  may  cause 
considerable  local  distress  and  impairment  of  the  general  health.  Because 
of  this  fact  a  knowledge  of  the  existence  of  tapeworm  in  certain  neurotic 
subjects  leads  to  symptoms  that  exist  mainly  in  the  workings  of  a  morbid 
imagination. 

Alimentary  symptoms  of  tapeworm  may  be  as  follows:  anorexia  alt^- 
nating  with  a  voracious  appetite,  constipation  alternating  with  diarrhea, 
colicky  pains  in  the  abdomen,  indigestion,  nausea,  and  vomiting.  Certain 
food  (herring,  garlic,  sour  foods)  increases  the  colic-like  pains,  others  decrease 
them,  as  milk,  eggs,  and  oils. 

General  symptoms  of  the  teniae  may  be  added,  as  lassitude,  mental  un- 
easiness, worry  and  irritability,  depression  of  spritis,  some  physical  pros- 
tration, and  even  emaciation.  Various  reflex  symptoms,  such  as  pruritus 
of  the  nose  and  anus,  vertigo,  migraine,  tinnitus  aurium,  palpitation,  visual 
disturbances  (even  temporary  amaurosis),  unequally  dilated  pupils,  chorea, 
and  epileptiform  convulsions  have  been  attributed  to  these  p>arasites.  But 
adequate  cases  for  some  of  these  symptoms  may  be  found  in  other  associated 
morbid  conditions.  The  dibothriocephalus,  however,  may  cause  anemia,  often 
very  grave,  even  fatal.  The  blood-picture,  in  fact,  is  identical  with  tliat  of 
pernicious  anemia,  as  Schaumann's  study  of  38  cases  has  shown,  and  as  was 
the  case  in  three  Finnish  sailors  seen  by  W.  E.  Robertson.  This  is  due  to  a 
hemolytic  substance  elaborated  by  the  worm.  The  blood-findings  are  oth«p- 
wise  unique  among  the  verminous  parasitic  diseases,  eosinophiUa  being  absent. 
Leporsky  found  severe  polyneuritis  present  in  14  per  cent,  of  cases. 

Diagnosis. — ^This  is  always  to  be  made  by  the  discovery  of  tenia  seg- 
ments or  ova  in  the  underclothing  or  stools.  The  doubtful  presence  of  suspected 
tapeworm  may  be  cleared  by  the  administration  of  a  suitable  purgative,  whidi 
will  usually  suffice  to  bring  away  portions  of  the  worm  in  the  dejections.    I 

^  W.  S.  Nickerson,  Jour.  Amer.  Med.  Assoc.,  February  14,  1920,  p.  467. 
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would  here  add  a  special  warning  lest  mucous  casts  or.  shreds  or  vegetable 
structures  (as  of  onion)  be  mistaken  for  tapeworm. 

The  diagnosis  of  the  variety  of  the  tapeworm  is  made  by  a  careful  scrutiny 
d  the  segments. 

Hypochondriaais  can  be  excluded  by  repeated  examinations  of  the  stools, 
especially  after  the  exhibition  of  cathartics,  and  by  the  uniform  failure  to  detect 
portions  of  tapeworm  or  tenia  eggs. 

Prognosis  is  favorable.  Indeed,  Tcmia  saginata  may  exist  at  all  ages  and 
far  years  without  any  danger  to  the  patient.  Tcsnia  solium,  however,  is  at- 
tended with  danger  on  account  of  the  possibility  of  its  causing  cysticercosis. 

Tieatment* — Praphylaxia. — ^The  way  to  avoid  acquiring  a  tapeworm 
is  to  use  none  but  well-cooked  meats ;  this  applies  to  beef  and  pork  in  particular. 
The  use  of  pure  drinking-water  is  of  no  little  importance  also.  The  proglottides 
of  the  tenia  should  always  be  burned,  and  not  thrown  where  they  may  be  taken 
into  the  bodies  of  other  animab,  as  the  cow  or  hog,  and  then  be  allowed  to 
propagate.  Governmental  inspection  of  the  meat-supply  in  abattoirs  should 
be  rigidly  enforced.  Ransom  has  shown  that  if  carcasses  harboring  the 
Cffitieercus  bovis  are  exposed  for  six  days  to  a  temperature  not  exceeding  15^ 
F.  (—9.44**  C),  the  vitality  of  the  cysticerci  would  be  destroyed. 

Curatwe, — ^Before  administering  the  chosen  anthelmintic  the  patient 
needs  to  undergo  a  ''preparatory  treatment"  in  order  to  secure  the  effects  of 
the  vermifuge  which  may  be  lost  if  the  worm  is  embedded  in  mucus  or  if  the 
drug  is  mixed  with  a  large  amount  of  intestinal  contents.  This  is  specially 
necessary  in  the  case  of  Tcmia  solium,  in  which  the  cephalic  booklets  are  ob- 
stinately and  firmly  fixed  to  the  membrane.  For  about  two  days  prior  to 
giving  die  remedy  the  patient  should  be  restricted  in  diet  to  milk,  bread  and 
butter,  and  carbohydrates,  without  any  food  at  all  for  the  last  twelve  hours. 
Meanwhile  the  bowels  should  be  purged  gently  once  or  twice. 

In  the  evening  preceding  the  day  on  which  the  drug  is  to  be  exhibited,  a 
saline  cathartic  should  be  given  to  empty  the  bowel  as  completely  as  possible. 
The  following  morning  no  breakfast  should  be  allowed,  and  before  noon  the 
selected  anthelmintic  should  be  administered.  If  the  worm  does  not  come 
away  in  a  few  hours,  and  an  intense  sense  of  pressure  is  felt  in  the  abdomen,  a 
brisk  purge  is  indicated.  The  worm  should  be  passed  into  a  bowl  containing 
warm  water. 

There  are  several  very  efficacious  anthelmintic  drugs  to  choose  from.  Prom- 
inent among  them  is  male  fern.  Given  to  an  adult  in  doses  of  ^  to  1  dram  (2.0- 
4.0)  of  the  ethereal  extract,  and  followed  in  several  hours  by  a  calomel  and  a 
saline  purge,  it  usually  succeeds  in  bringing  away  the  tenia.  The  following 
fonnula  may  be  given  in  the  morning,  fifteen  minutes  after  a  breakfast  of 
coffee  with  zwieback : 

^.    Oleoresinse  aspidii,  3  ss-j  (2.0-4.0); 

Sacchari, 

Acacise,  da,  q.  s. 

Ft.  Emulsio, 

Aquffi  menthae  pip.,    q.  s.  ad  f 5ij  (60.0). — M. 
Sig.  Tfiike  at  one  dose  as  directed. 

If  evacuation  of  the  bowels  be  delayed,  an  enema  of  warm  water  b  in- 
<licated.  Another  valuable  remedy  is  pelletierin,  the  active  principle  of 
pomegranate;  the  tannate  may  be  prescribed,  dose  1  to  1.5  gm.,  in  capsules; 
OTf  a  decoction  of  the  pomegranate  bark  may  be  used,  in  combination  with 
nuJe  fern,  as  in  the  Leipsic  formula  (StriimpeU) : 
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NEMATODES 

Helminthologists  include  in  this  class  the  cylindric  worms,  certain  varieties 
of  which  are  among  the  most  common  entozoa  that  infest  the  hmnan  body  and 
inhabit  the  intestines. 

ASCARIASIS 

Ascaris  Lumbricoides  {Round-^worm) . — Natural  History. — ^This  species 
resembles  the  common  earthworm,  and  is  the  most  frequent  in  occurrence  of 
all  parasites.  It  usually  appears  in  children  between  the  ages  of  three  and 
ten  years.  The  round-worm  inhabits  the  upper  portion  of  the  small  intestine, 
and  occurs  singly  or  in  numbers.  Its  body  is  round,  fusiform,  and  marked  with 
fine  transverse  striae.  It  has  a  yellowish  or  reddish-brown  color,  and  measures 
m  the  female  from  7  to  14  inches  (17.5-35  cm.)  in  length,  and  from  4  to  8  inches 
(about  20  cm.)  in  the  male,  its  thickness  being  about  that  of  an  ordinary  goose- 
quill.  The  cephalic  extremity  of  the  worm  has  three  oval  papillae,  furnished 
with  fine  teeth;  the  caudal  extremity  is  straight  in  the  female  and  curved  in 
the  male. 

Lumbricoid  worms  develop  from  ova,  which  are  about  0.05  to  0.06  mm. 
long,  elliptic,  dark  reddish  in  color,  and  have  a  thick,  resisting  envelope;  they 
occur  in  the  feces.  The  eggs  obtain  entrance  into  the  human  intestine  most 
probably  through  drinking-water  and  food. 

The  round-worm  sometimes,  though  rarely,  migrates  from  the  small  intes- 
tine. It  has  been  vomited,  and  it  has  also  crawled  into  the  pharynx,  mouth, 
and  nares,  and  has  been  withdrawn  thence  by  the  patient's  fingers.  It  has 
even  passed  into  the  larynx  and  trachea,  causing  fatal  asphyxia  or  pulmonary 
gangrene.  The  Eustachian  tube  and  biliary  ducts  may  be  invaded  with  such 
serious  symptoms  as  perforation  of  the  membranum  tympani  and  hepatic 
abscess. 

Symptoms  may  be  absent,  and  yet  the  worms  be  found  repeatedly  in  the 
stools.  Elxisting  symptoms  are  indefinite,  and  point  simply  to  an  irritative 
condition  of  the  bowels.  Some  writers  ascribe  them  to  toxins  elaborated  by  the 
worms.  Serious  symptoms  may,  however,  result  from  the  emigration  of  the 
worm,  as  into  the  biliary  passages,  eustachian  tube,  or  larynx.  Fever  is  not 
a  necessary  concomitant.  Lumbricoid  worms  liiay  give  rise  to  any  or  all  of 
the  following  symptoms:  colicky  pains,  nausea,  vomiting,  indigestion,  diarrhea 
(sometimes),  restlessness,  irritability,  anorexia,  itching  of  and  picking  at  the 
pose,  disturbed  sleep  with  grinding  of  the  teeth,  salivation,  and  nervous  twitch- 
ings.  Very  nervous  children  may  manifest  epileptiform  convulsions,  choreic 
movements,  dilated  pupib,  vertigo,  cephalalgia,  mental  disturbances,  and  even 
contractures. 

Complications. — ^The  development  of  jaundice  will  indicate  obstruction  of 
the  bile-duct  in  cases  in  wljich  the  worms  have  been  found  in  the  feces.  In- 
testinal obstruction  from  coiled  worms  has  occurred.  So  also,  suffocative 
symptonis  coining  on,  especially  at  night,  in  a  child  with  worms,  may  be  due 
to  a  migrating  lumbricoid.  Perineal  abscesses  and  inflamed  hernise  that  have 
perforated  externally  sometimes  discharge  the  ascaris.  H.  Plew  reports  a 
case  of  jejunal  perforation  followed  by  suppurative  peritonitis.  The  pleura 
has  been  opened  and  a  macerated  ascaris  found  in  the  pus  of  pyopneumothorax. 
The  larvae  may  invade  the  lungs,  causing  serious  or  even  fatal  pneumonia. 

DiagnosiB. — ^This  is  positively  determined  only  by  discovering  the  worms 
or  o\'a  in  the  stools. 

The  profnosis  is  good  unless  serious  complications  arise  {vide  supra). 
CrowelP  states  that  cases  of  disease  of  the  intestine  or  other  parts  may 

1  Amer.  Jour.  Med,  Sci.,  March,  1920,  380. 
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assume  much  more  than  their  usual  seriousness  on  account  of  the  presence 
of  these  worms. 

Treatment. — Prophylaxid. — ^The  water  used  for  drinking  purposes  should 
be  obtained  from  the  purest  sources.  Before  giving  an  anthelmintic  it  should 
be  borne  in  mind  that  no  good  result  can  be  certainly  obtained  unless  the 
gastro-intestinal  tract  be  nearly  deprived  of  food  for  from  twelve  to  thirty-sb 
hours,  so  that  the  toxic  action  of  the  drug  used  may  be  exerted  directly  upon  the 
unprotected  worm. 

Santonin  is  the  most  efficient  remedy.  It  may  be  given  in  doses  of  gr.  ] 
to  1  (0.016-0.065)  of  the  crystals  to  a  child,  or  from  gr.  ij  to  iv  (0.13-0.25)  to 
an  adult,  in  the  form  of  a  troche,  before  breakfast.  A  little  milk  or  other  hf^i 
nourishment  may  be  allowed,  the  troches  being  continued  once  or  twice  dily 
for  two  or  three  days.  This  treatment  is  to  be  followed  by  a  brisk  purge, 
preferably  gr.  j  to  iij  (0.065-0.2)  of  calomel.  I  have  sometimes  combined 
small  doses  of  calomel  with  the  santonin  in  a  troche,  and  with  good  effect 
Xanthopsia,  or  yellow  vision,  spasms,  and  even  convulsions,  and  saffron-cok»ed 
lurine  may  follow  the  use  of  santonin  in  cases  of  idiosyncrasy  or  overdose  of  the 
drug.  Oil  of  wormseed  (chenopodium)  in  doses  of  5  to  10  drops,  in  emwbinn, 
capsules,  or  on  sugar,  is  useful.  It  is  given  every  two  hours  untO  three  dosec 
have  been  taken.  Two  hours  later  a  dose  of  castor  oil  is  given  to  wfaidi  is 
added  30  drops  of  chloroform. 

Oxyuris  Vermicularis  (Seat^,  Pm-,  Threads,  or  Maw^worm). — Natural 
Histoiy. — ^The  Aacaris  vermicularis,  as  this  worm  is  also  called,  inhabits  the 
colon  and  especially  the  rectum.  It  is  a  small  worm,  as  several  of  the  ocmi" 
monly  used  terms  signify,  and  frequently  it  occurs  in  great  numbers,  sometimec 
agglutinated  with  mucus  into  feculent  balls.  It  is  most  common  in  children, 
though  found  not  rarely  at  any  period  of  life.  The  female  oxyuris  is  whitisl) 
in  color  and  about  10  or  12  mm.  (^  inch)  long,  the  male  being  about  3  or  4 
mm.  (about  ^  inch)  in  length.  Oxyures  develop  from  ova  in  about  two  wedca 
after  the  ingestion  of  the  latter.  The  eggs  are  irregularly  ovoid,  about  ^ 
inch  (0.05  mm.)  in  length,  and  tenacious  of  life.  By  the  time  the  embryos 
have  reached  the  cecum  they  are  sexually  mature,  and  when  the  femab 
arrives  in  the  rectimi  immense  numbers  of  eggs  are  deposited  that  mature  intc 
great  numbers  of  worms,  the  latter  being  discharged  with  the  feces.  Sometimes 
the  worms  crawl  out  of  the  anus. 

Infection  with  the  ova  may  take  place  through  water  and  food  (green, 
uncooked  vegetables  and  fruit)  that  have  come  in  contact  with  the  hands  oJ 
infected  p)ersons.  Scratching  the  anus  will  permit  of  the  reception  of  oxyuris 
eggs  under  the  finger-nails  (Zenker  and  Heller),  and  in  careless,  ignorant,  and 
uncleanly  ]>ersons  the  possibility  of  such  an  auto-  or  re-infection  should  be 
recognized  and  avoided. 

Symptoms. — Pruritus  ani  (itching  of  the  anus),  sometimes  burning  pain, 
and  tenesmus,  with  restlessness  and  disturbed  sleep  are  the  conmionest  symp- 
toms of  the  presence  of  this  parasite.  The  itching  is  always  worse  at  night, 
and  may  be  paroxysmal.  An  herpetic  or  eczematous  eruption  around  the 
anus  should  arouse  suspicion,  particularly  in  children,  of  the  presence  of  the 
oxyuris  in  the  rectum,  and  it  accounts  for  the  intense  itching.  Anorexia  and 
anemia,  rectal  irritability,  and  "nervousness"  may  be  associated.  It  is  be- 
lieved that  the  migration  of  the  worms  into  the  vagina  may  excite  vulvo- 
vaginitis, pruritus,  and  leukorrhea,  and  that  habits  of  masturbation  may  be 
induced  in  both  girls  and  boys  by  the  sexual  irritation  caused  by  the  worm. 
Inspection  of  the  stools  will  reveal,  in  positive  cases,  the  whitish,  thread-like 
parasites. 

Diagnosis. — ^The  pruritus,  indicating  rectal  trouble,  will  direct  the  physi- 
cian's attention  to  the  anus,  where  the  oxyures  may  be  seen;  if  not  found,  theii 
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discovery  in  the  feces  or  the  discovery  of  the  eggs  by  microscopic  examinatioii 
will  suffice. 

The  proffnoste  is  good,  and  proper  treatment  is  always  e£Fective,  though 
consionally  exceedingly  refractory  cases  are  encountered. 

Troatmenk. — The  exhibition  of  anthelmintics  and  purgatives,  such  as 
Rcommended  for  destroying  and  removing  the  lumbricoid  worm,  may  be  ef- 
fective against  seat-worms  also  in  reaching  those  lodged  in  the  bowel  above  the 
lectum.  C.  W.  Stiles  states  that  the  adult  worm  lives  in  the  small  intestine 
and  should  be  driven  into  the  large  intestine  by  an  anthelmintic  before  local 
injections  are  given.  Ashford  recommends  beta-naphthol  in  2  dram  doses. 
The  larval  forms  may  be  killed  by  methylene-blue  in  pills — 18  to  24  1-grain 
pOb  daily  for  five  days.  This  treatment  is  to  be  taken  three  times,  ten  days 
apart  Attacking  the  oxyures  directly,  however,  by  means  of  enemata  is 
lational  treatment. 

The  rectum  should  be  well  emptied  of  feces,  so  that  the  worms  may  be 
eqwsed  to  the  action  of  the  medicament  injected,  and  for  this  purpose  enemata 
of  cold  water,  either  simple  or  with  salt  or  soap,  may  be  resorted  to.  Injections 
containing  the  decoction  of  quassia  (1  or  2  ounces — 30.(y-^.0 — of  the  powder 
or  chips  to  the  pint — |  liter — of  water)  are  nearly  always  curative.  Other 
useful  remedies  are  carboUc  add,  turpentine,  tannin,  vinegar,  camphor,  potas- 
sium sulphid,  and  the  oil  of  eucalyptus.  The  injections  should  be  repeated 
once  or  twice  daily  for  at  least  ten  days. 

Rectal  irritation  may  be  allayed  by  injections  of  laudanum  and  starch- 
water  (gtt.  iij-v  to  the  ounce — ^30.0).  Anal  itching  is  often  amenable  to 
carbolized  vaselin  at  bed-time,  or  to  belladonna  ointment. 

Ascaris  Alata. — ^This  is  another  name  for  the  Aacaris  mystax,  a  species 
d  worm  found  in  the  intestines  of  the  dog  and  cat,  and  occasionally  in  man. 
It  is  a  slender  worm,  with  a  closely  rolled  spiral  tail  and  a  wing-like  projection 
OD  either  side  of  the  head.  The  female  is  about  6  to  7  cm.  (2.7  inches),  the  male 
about  4  cm.  (1.75  inches)  in  length.  Scarcely  ten  instances,  however,  have 
been  recorded  in  which  this  parasite  has  occurred  in  man. 

Trichuris  Trichiura  (Trichocephalus  Dispar), — Natural  History. — 
This  so-called  whip-worm  measures  about  4  or  5  cm.  (2  inches)  in  length,  and 
is  characterized  by  the  very  slender,  hair-like  appearance  of  the  anterior 
two-thirds  of  its  body,  in  contrast  to  the  thick  posterior  p>ortion,  which  is  more 
or  less  straight  and  blunt  pointed  in  the  female,  but  rolled  into  a  spiral  in  the 
male.  Its  particular  habitat  seems  to  be  the  cecum,  though  sometimes  it  is 
itso  found  in  the  colon.  It  may  exist  in  great  numbers.  Europeans  appear 
to  be  infected  with  the  parasite  more  commonly  than  Americans. 

Propagation  is  effected  by  the  microscopic  eggs,  which  are  ovoid,  hard, 
nodular,  brownish,  and  about  0.05  mm.  {j^  inch)  in  length. 

Sympt^tna, — It  is  not  certain  that  the  parasite  causes  any  symptoms. 

Tbe  diagnofriB  is  made  by  detecting  the  microscopic  ova  in  the  feces. 

Hie  proffnoiia  and  treatment  are  not  called  for. 

UNCINARIASIS 

(Ankyloatomiana;  Hookworm  Disease) 

Ankylostoma  Duodenale;    Necator  Americanus.— Natural  His- 

tMy.— 'Tliis  parasite  belongs  to  the  family  of  strongyloitUe  of  the  nematoid 
worms.  It  was  discovered  in  Milan,  in  1838,  by  Dubini.  Ankylostoma  is 
found  chiefly  in  Europe;  Necator,  in  America.    The  former  differs  chiefly  from 
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the  latter  in  having  a  much  stronger  mouth  armature.  The  length  of  the 
female  is  from  8  to  18  mm.  (^-If  inch),  and  of  the  male  from  6  to  10  mm.  (J-f 
inch).  Its  body  is  thread-like,  with  a  conical-shaped  head,  and  a  large,  bell- 
shaped  mouth  surrounded  by  a  homy  capsule,  and  possessing  four  hook-like 
teeth,  ventraJly  situated,  and  two  smaller,  vertical  teeth  on  the  dorsal  side, 
by  which  the  worm  fixes  itself  to  the  mucous  membrane.  A  bulbous-like 
swelling  exists  at  the  tail  end  of  the  male  worm.  It  inhabits  the  jejunum  and 
duodenum.  The  eggs  are  found  in  muddy  water  or  in  warm  moist  earth, 
and  there  liberate  the  embryos.  These  develop  into  larvae,  which  soon  enter 
the  dormant  state,  remaining  quiescent  for  an  indefinite  period  until  they  are 
taken  into  the  human  stomach  through  drinking-water,  food,  dirt  ("dirt- 
eaters")*  or,  more  commonly,  dirt  that  has  collected  upon  the  hands  and  about 
the  nails.  Probably  direct  infection  through  the  skin,  as  first  shown  by  Loos, 
is  the  usual  mode  of  infection  however,  and  Allen  L.  Smith  and  others  have 
regarded  the  subtropical  dermatitis  known  as  "ground  itch"  as  an  expression 
of  this  mode  of  infection.  Loos  has  shown  that  on  the  completion  of  the  exog- 
enous phase  of  the  embryo  the  parasite  enters  through  the  skin,  generally  of 
the  feet  and  legs,  by  contact  with  soil  contaminated  with  the  ova  of  the  ankylos- 
toma.  Carried  by  the  blood-stream  to  the  lungs  it  passes  into  the  air  vesicles, 
then  into  a  bronchus,  to  the  trachea,  esophagus,  and  stomach,  and  finally  to  the 
small  intestine.  Here  sexual  characters  develop  in  the  parasites,  reproduction 
ensues,  and  the  ova  are  deposited  in  the  bowel.  They  do  not  multiply  within 
the  intestine. 

Predisposing  Causes. — (a)  Geographic  Distribution, — ^The  parasite  is 
found  in  Italy,  Egypt,  India,  Philippines,  Germany,  Belgium,  Switzerland* 
and  in  England  was  found  by  Haldane  in  miners  in  Cornwall.  This  parasite  is 
the  cause  of  "Egyptian  chlorosis,"  first  described  by  Griesinger.  Ankylosto- 
miasis is  not  uncommon  in  tropical  countries.  In  Italy  it  has  been  termed 
tunnel  or  mountain  anemia;  in  Belgium  it  is  known  as  brickmakers'  anemia; 
again,  it  occurs  among  workers  in  coal  mines — miners^  cachexia,  B.  K.  Ash- 
ford  (United  States  Army)  has  shown  that  a  large  {percentage  of  all  cases  of 
anemia  occurring  in  Porto  Rico  are  induced  by  this  parasite.  H.  F.  Harris  has 
found  the  ankylostoma  prevalent  along  the  Gulf  of  Mexico  and  in  the  south- 
eastern section  of  the  United  States.  The  Rockefeller  Sanitary  Commission, 
after  a  survey  made  to  determine  the  degree  and  extent  of  hookworm  infection, 
showed  that  hookworm  disease  belts  the  earth  in  a  zone  about  66  degrees  wide, 
extending  from  parallel  36  north  to  parallel  30  south  latitude.  Not  less  than 
58  per  cent,  of  the  earth's  estimated  population  is  in  the  infected  area.  The 
importation  of  infected  Italian,  Hungarian,  and  Polish  laborers  may  be  account- 
able for  the  propagation  of  the  parasite  in  the  United  States.  (6)  Sex. — Males 
and  females  are  infected  to  the  same  extent,  (c)  Age. — The  greatest  infection 
occurs  between  the  age  of  six  and  sixteen  years  (Wells),  {d)  Uncinaria  in 
the  Army. — Studies  made  in  the  U.  S.  Army  during  the  Mexican  Border  mobili- 
zation showed  that  Southern  regiments  were  frequently  severely  infected  with 
the  parasite.  In  some  cases  as  many  as  80  to  90  per  cent,  of  the  regimental 
personnel  would  be  affected.  Systematic  examinations  were  made  of  the  stools 
of  the  troops  collected  in  the  cantonments  before  sending  them  to  Europe. 
Here  also  a  large  number  of  infected  soldiers  were  discovered.  For  example, 
Traube,  Kielty,  and  Havercampe^  in  6159  examinations  of  feces  found  1504 
were  positive. 

Pathology. — The  ankylostoma  is  probably  nourished  by  the  plasma  of 
the  blood  it  sucks  from  the  intestinal  vessels.  It  is  found  postmortem  some- 
times in  the  mucous  coat,  rolled  up  in  a  little  blood  cavity.  Ecchjinoses, 
containing  a  central  opening  through  which  blood  can  ooze,  are  the  usual  result 

1  MUitary  Surg.,  1918,  bdi,  287. 


UNCINARIASIS  365 

of  the  worm's  action.  Chronic  catarrhal  enteritis  is  usually  associated.  Hj'per- 
tiophic  dilatation  of  the  heart  is  observed. 

Symptoms* — ^The  chief  symptom  is  progressive  anemia  (secondary), 
and  Ae  skin  is  a  pasty  yellow  or  dirty  gray  color,  called  in  the  southern  part 
of  the  United  States  *Tlorida  complexion."  When  the  number  of  anky- 
lostoma  embryos  introduced  into  the  intestine  is  large,  the  anemia  may  develop 
acutely;  when  but  a  few  are  introduced,  the  withdrawal  of  blood  is  more 
gradual,  and  chronic  anemia  develops.  The  most  recent  view  to  explain  the 
aoemia,  however,  is  that  ''a  hypothetical  toxin  is  produced  by  some  extraneous 
organisms^  such  as  intestinal  bacteria,  the  products  from  which  find  their 
way  through  the  damaged  mucosa."^  The  impoverishment  of  the  blood  has 
Ixai  so  profound  as  to  simulate  a  pernicious  anemia. 

Ashford  found  the  red  cells  to  vary  between  700,000  and  3,525,000  per 
cubic  millimeter,  and  the  hemoglobin  between  10  and  55  per  cent.  Leriko- 
oftotis  is  not  a  feature  of  uncomplicated  cases;  the  polymorphonuclear  cells 
may  show  sli^t  reduction,  and  the  lymphocytes  a  moderate  increase.  Eosino- 
pb1ia  is  common  in  this  as  in  many  parasitic  diseases,  and  may  reach  40  per 
cent  or  more.  In  mild  cases,  however,  eosinophilia  may  not  be  available 
for  diagnosis,  in  which  case  the  feces  should  be  examined  for  eggs.  The  red 
ceOs  are  pale,  of  irregular  size  and  outline;  normoblasts  are  plentiful,  and  less 
often  megaloblasts  are  found. 

There  may  be,  in  addition,  slight  gastro-intestinal  disorder  (anorexia, 
colicky  pains,  nausea  and  vomiting,  and  constipation  alternating  with  diarrhea). 
A  trace  of  blood  is  constantly  present  in  the  feces,  and  Whyte*  suggests  a 
phenolphthalein  test,  which  reveals  its  presence  in  a  dilution  of  1:800,000. 
In  cases  marked  by  an  acute  development  of  anemia  considerable  general 
weakness,  dyspnea,  and  dropsy  may  ensue.  There  is  no  loss  in  weight;  but 
swelling  of  the  feet  and  ankles,  sleeplessness,  headache,  faintness,  palpitation, 
and  scanty  perspiration  are  common  symptoms.  The  renal  function  is  main- 
tained and  slight  fever  may  develop.  Corneal  ulcer  is  not  uncommon.  Le- 
mann*  describes  infantilism  in  uncinariasis.  Many  cases  have  but  few  sub- 
jective symptoms,  but  even  in  these  there  is  a  marked  diminution  of  resistance 
to  infectious  and  contagious  diseases. 

Phytical  Signs, — Only  those  severely  affected  show  much  change  from  the 
normal,  but  in  these  individuals  the  area  of  cardiac  dubiess  is  increased.  Va- 
nous  murmurs — hemic — may  be  heard,  and  palpitation  and  dyspnea  are  com- 
mon. In  those  affected  the  face  is  peculiarly  dull,  expressionless,  and,  owing 
to  the  marked  metabolic  disturbance,  the  growth  of  yoimg  subjects  is  greatly 
hindered. 

Diafnosis. — ^This  is  made  by  finding  the  eggs  or  mature  worms  in  the 
feces.  The  former  are  oval  shaped,  about  0.05  mm.  (^  inch)  in  length, 
«nd  have  a  much  thinner  shell  than  the  ova  of  the  round  worm.  Ova  are 
seen  with  a  i  objective  and  are  commonly  entangled  in  the  mucus  that  escapes 
with  the  feces.  Suspicious  specimens,  if  negative,  should  be  centrifuged, 
Bawy  method  being  preferable  for  the  purpose.  "If  in  doubt  as  to  the  diag- 
nosis of  the  eggs,  they  may  be  hatched  out  in  twenty-four  to  forty-eight  hours 
and  the  characteristic  larvae  looked  for"  (Dock  and  Bass).  In  cases  of  pro- 
nounced anemia,  in  which  the  cause  is  obscure,  the  patient's  dejections  should 
he  carefully  examined. 

Doration. — ^The  disease  may  last  for  months  or  for  several  years. 

^Editorial,  Jour.  Amer.  Med,  Assoc,  May  IG,  1914,  p.  1561. 

•  AnruiU  of  Tropical  Medicine  and  Parasitology ,  Liverpool,  April,  1916. 
» Arch.  Inter.  Med.,  Chicago,  August,  1910. 

*  ''Hookworm  Disease,"  Dock  and  Bass,  pp.  175,  176. 
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mmtbe  Urvs  are  liberated  during  the  digestive  process.  Passing  into  tbe 
intotiDcs,  they  reach  the  adult  stage  in  from  two  to  four  days,  being  then  sexu- 
iQy  mature,  and  in  five  to  seven  days  more  they  produce  hundreds  of  living 
tmbryoa. 

lie  intestinal  trichiiue  become  fully  grown,  and  then  usually  die  in  from 
foor  to  five  weeks.  The  female  trichma  may  bring  forth  several  broods  of 
mbiyos  during  her  life-period  in  the  intestine.  The  living  embryos  leave  the 
iDtstine  at  once,  and  invade  the  muscles  through  various  channel^— principally 
iloDg  the  connective-tissue  routes — so  that  the  symptoms  of  muscular  ir- 
ritition  develop  from  seven  to  ten  days  after  eating  the  trichinous  meat. 
Tie  embryos  attain  maturity  Oarval  fonn)  in  about  two  weeks  after  entering 
the  muscular  tissues.  Their  presence  causes  a  mechanical  irritation  that 
raults  in  the  formation  of  a  fibrous  capsule  in  from  four  to  six  weeks.  In 
nuu  it  piobahly  becomes  encysted  at  a  later  [>eriod  than  in  the  lower  animals, 
u  shown  by  the  accompanying  illustration,  taken  from  a  case  under  the  im- 
mediste  observation  of  Dr.  L.  Napoleon  Boston  (Fig.  27).  Usually  but  a 
angle  worm  is  found  within  one  capsule,  though  occasionally  three  or  four 
uc  seen.  The  encapsulated  trichinee  may  live  many  years  m  the  muscles. 
Vith  increasing  age  the  capsules  become  thicker  and  may  be  the  seat  finally 
[Calcareous  infiltration.  In  the  hog,  calcareous  infiltration  of  the  capsule  is 
the  exception,  hence  the  difficulty,  even  impossibility,  of  seeing  them  with  the 
nuided  eye. 

Pithalogy. — ^The  diaphragm  is  most  thickly  infested  with  the  larval 
Didiiiue.  Next  in  order  are  such  trunk  muscles  as  the  intercostals  and  ab- 
dominals, then  the  muscles  of  the  neck,  including  the  larynx,  head,  eyes, 
ind  extremities.  Up  to  the  seventh  week  of  the  disease  the  intestinal  trichinie 
m»y  be  very  numerous.  MicTtucopically,  the  muscles  show  "the  changes 
chuacteristic  of  acute  myositis"  (¥\tx)  after  the  fifth  week.  The  trichinous 
cysts  in  the  muscles  may  be  seen  with  the  naked  eye  as  small,  grayish-white, 
Ofaque,  "oat-ahaped"  specks,  longitudinally  disposed  in  the  meat-fibers. 

Sources   of    the   Trichina.— The  trichina  was  first  found  in  pork — 
the  usual  source  of  trichiniasis  in  man — by  the  late  Joseph  Leidy.     Recent 
investigations  show  that  the  live  trichina  may  be  found  in  the  fatty  as  well 
u  the  fleshy  portion  of  pork.     The 
pg  is  infested   by  eating   trichinous 
nts,  trichinous   pork,   or   human   or 
poidoe  excrement  containing  the  em- 
Wee  of  propagating  intestinal  trich- 
lue.     The   rat   may  be  the  original 
Iwt  of  the  parasites,  or  it  may  itself 
btcome  infected  by  older  rodents  eat- 
ing iheir  fellows,  or  by  eating  trich- 
■MM  pork  or  human  or  porcine  ex- 
cnment. 

As  to  the  frequency  of  the  infeo- 
<ioD  1^  hogs,  it  may  be  said  that 
••jout  2  per  cent,  were  found  to  be 

fil^UIUUS,  according  to   Salmon's   re-  nc.  27.— Trichina  apinlis  trom  th«  hcMl  of  ihB 

port  (1884),   of    nearly   300,000  ex-    SS^'X'^T^^I^.SSd  «?™  obrY  fy" piS 

■auutions   of    American    pork.     In    Nd.iI). 

Pniaii,  according  to  Eulenberg's  sta- 

titia,tbe  ratio  b  decidedly  less  varying — from  1  to  2160  hogs  (1876)  to 

1  to  1817  (1889).     "The  dissecting  room  and  postmortem  statistics  show 

^  bam  i  to  2  per  cent,  of  all  bodies  contain  trichins"  (Osier). 
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Of  course  man,  as  a  rule,  becomes  infected  by  eating  raw  or  partially  cooked 
pork  containing  living  muscle  trichinae  (larvse).  Eating  raw  ham  and  sausages, 
a  habit  conmion  among  the  Germans  of  Prussia  (particularly  during  picnics), 
and  in  some  parts  of  the  United  States  where  Grerman  emigrants  have  settled 
in  large  numbers,  explains  the  comparative  frequency  of  this  disease  in  such 
localities.  About  900  cases  have  been  reported  in  the  United  States  in  the 
past  forty-five  years  (Beecher).  Trichiniasis  has  occurred  in  epidemic  form 
in  North  Germany,  France,  Spain,  Russia,  the  Scandinavian  countries,  and  in 
several  of  the  northwestern  United  States. 

Symptoms. — Postmortem  examination  often  reveals  the  presence  of  un- 
suspected muscle  trichinae. 

In  well-marked  cases  of  infection  gastrointestinal  disturbances  appear  on 
the  second  or  third  day  after  the  ingestion  of  the  affected  meat.  Vomitingi 
diarrhea,  and  colicky  pains  in  the  abdomen  may  be  present.  The  diarrhea 
sometimes  takes  on  the  characteristics  of  a  choleraic  attack  or  may  be  followed 
by  obstinate  constipation. 

Extreme  "musciilar  weariness"  and  bodily  fatigue  often  occur  for  several 
days  before  the  embryonic  parasites  can  have  begun  to  wander  into  the  muscles. 
On  about  the  fifth  to  the  tenth  day,  when  migration  usually  commences, 
chills,  followed  by  a  temperature  of  101.5°  to  104°  (38.6°-40°  C),  and  maAed 
myositis  come  on.  The  muscles  are  stiff,  tense,  painful  on  pressure  and  motion, 
and  somewhat  swollen.  The  flexors  of  the  extremities  are  particularly  sore  and 
often  firmly  contracted,  causing  the  knees  and  elbows  to  be  acutely  bent 
Mastication,  degltUition,  and  phonation  may  be  difficult  and  painful  because  of 
the  involvement  of  the  muscles  of  the  jaws,  pharynx,  larynx,  and  tongue. 
Intense  dyspnea  is  frequent  on  account  of  the  involvement  of  tiie  diaphragm 
and  intestinal  muscles.  The  temperature  shows  marked  remissions  in  most 
cases,  and  is  an  almost  constant  feature.   The  pulse  varies  with  the  temperature. 

Edema  is  characteristic  in  nearly  all  of  the  cases.  It  app>ears  on  about 
the  seventh  day  after  the  infection,  and  begins  in  the  face  (frontal  region), 
usually  being  noted  first  in  the  eyelids,  and  extending  thence  to  the  extremities 
and  trunk  during  the  height  of  the  muscular  symptoms.  It  may  last  for 
several  days,  then  disappear  for  several  days  or  a  week,  and  reappear.  Ascites 
even  has  been  observed.  Edema  of  the  larynx  and  bronchial  catarrh,  the  latter 
rarely  leading  to  bronchopneumonia,  may  also  supervene  and  add  to  the 
gravity  of  the  dyspnea.  Minot  and  Rackemann  reviewed  102  cases  and 
found  in  35,  or  34.5  per  cent.,  abnormal  physical  signs  in  the  lungs.  Profuse 
sweating  may  last  for  several  weeks.  Miliaria,  urticaria,  acne,  furunculosis, 
herpes,  and  pruritus  may  occur  as  skin  manifestations.  Insomnia,  headache, 
a  temporary  loss  of  the  tendon  reflexes,  and  dilatation  of  the  pupils  (Rup- 
precht)  have  been  noted  among  the  nervous  symptoms.  Salzer  found  the 
Kernig  reaction  present  in  all  of  a  group  of  14  cases.  Prolonged  cases  show  a 
marked  degree  of  emaciation  and  anemia.  T.  R.  Brown  found  a  decided 
increase  of  the  ^eosinophils  in  the  blood,  amounting  to  37  per  cent.  This 
eosinophilia  arises  during  the  migration  of  the  embryos,  from  five  to  seven  dnys 
after  infection,  and  may  either  disappear  soon  or  persist  years  after  the  symp- 
toms have  subsided.  Severe  infections  may  show  a  low  eosinophil  count 
during  the  acute  stage.  Opie  administered  Trichina  spiralb  to  the  guinea- 
pig,  and  found  that  a  resulting  mild  infection  stimulates  the  eosinophil  cells 
to  active  multiplication,  but  severe  infection  causes  their  destruction.  A 
marke<i,  absolute  leukocytosis  is  the  rule. 

There  is  little  doubt  that  the  "muscle  symptoms,**  varying  with  the  musde 
attacked,  can  be  explained  on  the  basis  of  a  reactionary  inflammation  (myo- 
sitis).    Flury  has  shown  that  i)oisonous  products  arise  from  the  trichinae, 
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w  the  one  hand,  and  that  chemical  products  result  from  degradation  of  the 
mvaded  and  damaged  muscle  tissue  on  the  other. 

Complications,  as  a  typhoid  state,  hypostatic  pneumonia,  and  pleurisy, 
may  appear.    Albumin,  with  casts,  are  found  in  the  urine. 

Recovery  is  effected  in  mild  cases  within  two  weeks,  while  in  the  severe 
ones  from  six  weeks  to  several  months  may  be  occupied. 

Diagnosis. — ^The  following  symptoms  are  regarded  as  pathognomonic: 
sudden  swelling  of  the  face,  coming  on  after  the  patient  has  suffered  for  several 
days  from  muscular  soreness ;  loss  of  appetite,  fever,  and  profuse  sweats  (Bohler) ; 
painful,  tender,  and  "rubber-like"  hardness  of  the  muscles,  with  difficulty 
m  movement;  semiflexed  extremities;  gastro-intestinal  catarrh,  with  a  red, 
diy,  coated  tongue;  dyspnea,  diarrhea,  and  edema  of  the  extremities  following 
the  subsidence  of  that  first  noticed  in  the  face.  Friedreich  emphasizes  hoarse- 
ness, and  the  late  Dr.  Packard  rapidity  of  respiration  without  evident  cause. 
Cott  and  lintz  first  found  trichinella  embryos  in  the  cerebrospinal  fluid, 
and  they  have  also  been  isolated  from  the  blood.  Blood-cultures  and  lumbar 
poncture  with  examination  for  embryos  should  therefore  be  carried  out  as 
routine  procedures. 

Differential  Diagnosia. — Meat-  and  sausage-poisoning  may  be  distinguished 
bom  trichiniasis  by  the  more  rapid  course  of  the  former,  the  dry  throat  and  skin, 
jaundice,  visual  disturbances,  and  the  absence  of  edema  and  muscular  symp- 
toms. 

Direct  examination  of  the  passages  and  of  the  muscles  may  be  resorted 
to.  The  discovery  of  the  parasites  in  the  pork  a  portion  of  which  has  been 
eaten  by  the  sick  establishes  the  diagnosis.  A  low-power  microscope  should 
be  used  to  examine  the  intestinal  mucus  for  the  trichinse.  Light  purgation 
should  precede  this  endeavor.  Harpooning  such  muscles  as  the  biceps  for  the 
purpose  of  removing  some  muscle-fiber,  or  directly  incising  a  small  portion 
under  Schleich's  method  of  infiltration-anesthesia,  may  permit  of  a  positive 
diagnosis. 

Acvie  rheumatism,  cholera,  typhoid  fever,  and  acvie  polymyositis  (pseudo- 
irickimasis)  may  at  times  resemble  trichiniasis.  Epidemics  of  the  parasitic 
disease  are  more  readily  diagnosed  than  an  isolated  case. 

Prognosis. — ^This  depends  ui)on  the  number  of  parasites  ingested  and 
upon  the  number  of  embryos  generated  in  the  intestines.  Marked  early 
diarrhea  is  favorable.  The  prognosis  should  be  guarded,  as  death  may  occur 
as  late  as  from  the  fourth  to  die  sixth  week.  Of  357  cases  collected  by  Packard, 
the  mortality  was  24.07  per  cent. 

Treatment* — Prophylaxis  is  of  supreme  importance,  both  as  to  the 
infection  of  the  hog  and  the  danger  of  eating  infected  pork.  Care  should  be 
exercised  in  the  feeding  of  swine,  and  the  destruction  of  rats  should  be  made  as 
complete  as  possible  in  and  about  the  styes.  Pig  excrement  should  be  removed 
and  burned,  and  feeding  with  milk,  bran,  grain,  and  vegetables  should  be  forced 
upon  all  keepers  of  swine. 

Rigid  inspection  of  the  meat  supply,  as  is  done  in  Germany,  should  be 
carried  out  by  government  sanitary  officers.  Decidedly  the  safest  and  most 
efficient  way  to  prevent  trichinosis  is  to  thoroughly  salt,  smoke,  and  cook  the 
pork  that  is  to  be  used.  Winn's  experiments  suggest  that  refrigeration 
(cold  of  about  17.8**  F. — 8**  C.  for  a  number  of  days)  effectually  destroys  the  life 
^  the  encysted  larvse.     Putrefaction  does  not  kill  the  parasites. 

The  treatment  of  those  who  have  eaten  trichinous  meat  should  be  by  a 
pfompt  evacuation  of  the  bowel,  especially  within  the  first  twenty-four  hours, 
•8  after  the  embryo  young  have  been  brought  forth  and  have  passed  into  the 
JDuscles  no  known  treatment  is  successful  in  attacking  them.     Calomel  is 

24 
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Aind  only  in  the  lymphatics,  are  called  Filaria  bancrqfii;  the  embryos,  which 
kme  are  found  in  the  circulating  blood,  are  termed  Filaria  noctuma.  The 
ist  is  a  white,  opaline  thread-like  worm,  tapering  toward  the  ends,  which  latter, 
lowever,  are  blunt.  The  male  is  83  mm.  (3.2  inches),  the  female  155  mm. 
^6.1  inches)  long.  The  second  worm  is  known  only  in  embryonic  form,  and  is 
fistinguished  by  granulations  in  the  axis  of  the  body.  Thb  is  the  Filaria 
(fiuna,  of  which  the  adult  form  is  said  to  be  the  Filaria  loa,  now  known  to  be 
the  cause  of  Calabar  swellings.  Manson  found  them  in  the  blood  of  Congo 
negroes,  but  only  during  the  daytime.  On  the  other  hand,  the  nocturnal 
filaria  is  found  only  at  night,  or,  if  the  host  be  either  by  habit,  necessity,  or 
choice  a  day  sleeper,  during  this  time,  showing,  then,  that  there  is  some  con- 
dition of  the  body  during  quietude  that  is  conducive  to  the  appearance  of  the 
filaria  in  the  blood  (Granville).  Manson  observed  that  during  the  diurnal 
temporary  absence  of  the  filariae  from  the  cutaneous  circulation  they  are  found 
pmdpally  in  the  larger  arteries  and  the  lungs.  This  "filarial  periodicity" 
is  a  striking  characteristic.  Inversion  cannot  be  induced  in  cases  of  Filaria 
diuma.  Rivas  and  Smith,  however,  hold  that  the  periodicity  of  filarial 
cmbrjos  in  the  peripheral  blood  is  related  to  the  relative  number  of  them  cir- 
culating in  the  blood,  and  that  an  absolute  absence  does  not  occur  at  any 
hour  of  the  day  or  night. 

Filaria  philippinensis  is  also  worthy  of  mention.  Ashbum  and  Craig 
conclude:  (a)  That  the  complete  development  of  Filaria  philippinensvtj  dis- 
covered by  them  in  1906,  has  been  followed  in  the  mosquito,  Cvlex  faiigans; 
%  that  the  Filaria  philippinensis  is  distinguishable  from  other  filaria  "both 
^  the  blood  and  during  the  developmental  cycle  within  the  mosquito";  (c) 
that  as  regards  the  time  of  its  occmrence  in  the  blood  the  organism  presents 
w>  periodicity. 

The  embryos  of  Filaria  sanguinis  hominis  are  produced  by  the  female  in 
S^ttt  numbers,  and  are  so  small  that  they  readily  pass  through  the  capillaries, 
pcwding  to  Manson,  who  in  1877  found  the  larvae  in  the  stomach  of  a 
female  mosquito,  it  is  probable  that  after  filling  itself  with  the  blood  of  an  in- 
fested man  during  sleep,  the  mosquito  seeks  stagnant  water,  dies,  and  the  larvae 
•je  set  free.  In  this  way  it  may  happen  that  man  takes  in  the  embryos  through 
the  drinking-water.  More  recently  it  has  been  shown  that  the  filaria,  once  in 
the  stomach  of  the  mosquito,  sheds  its  delicate  envelope,  then  pierces  the  wall 
^  the  mosquito's  stomach,  and  lodges  in  the  thoracic  muscles.  Here  it  under- 
goes further  developmental  changes  during  two  weeks,  then  finds  its  way  into 
^  proboscis,  to  be  discharged  into  the  blood  of  the  human  host.  They  find 
*  permanent  seat  in  the  lymphatics  of  the  human  host,  mature,  and  bring  forth 
^^^^1  whidi  may  again  infest  the  blood  by  passing  through  the  lymph-ducts 
^to  the  thoracic  duct  and  general  circulation. 

"Hie  geographic  distribution  of  filariasis  is  limited  mainly  to  the  tropics 
•jjd  subtopics.  It  is  most  common  in  Brazil,  the  West  Indies,  Mexico, 
^  Soathem  States,  Southern  China,  India,  £g>i>t,  a  part  of  Australia,  and 
"^  southern  Pacific  islands,  where  it  b  endemic. 

The  83nnptoins  of  filariasis  are  in  abeyance  until  some  obstruction  and 
''^•nimation  of  the  lymph-channels  is  caused  by  the  parasite.  There  are 
^end  conditions  or  endemic  diseases  produced.  Elephantiasis  arabum 
'  Wicved  by  Manson  to  be  the  eflfect  of  these  parasites,  in  a  certain  proportion 
f  cases  at  least.  In  specimens  of  night-blood  from  88  Cochin  Chinese  he  found 
luiae  in  21 ;  14  specimens  came  from  patients  with  elephantiasis,  and  only  1 
lowed  filariae.  This  latter  fact,  he  explains,  is  to  be  expected,  since,  in  order 
give  rise  to  elephantiasis  (due  to  an  infarction  of  the  lymphatic  glands  con- 
cted  with  the  diseased  areas),  the  adult  filarise  must  lie  on  the  distal  side  of 
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)Bt  The  male  worm  is  unknown.  The  worm  has  an  inexplicable  affinity 
f  the  subcutaneous  and  intermuscular  tissues  of  the  feet  and  legs,  where  it 
ttains  full  development. 

Symptoms. — ^Wherever  the  parasite  is  situated,  it  may  often  be  felt 
oiled  up  under  the  skin,  which  at  that  point  becomes  red  and  fluctuating  like 
II  abso^.  When  opened,  either  surgically  or  naturally  by  the  worm,  the  head 
ippears  through  the  aperture.  The  favorite  spot  for  perforation  is  the  dorsmn 
i  the  foot,  though  sometimes  it  extrudes  from  the  legs,  rarely  the  thighs, 
iiidv^  rarely  from  the  thorax  and  abdomen. 

Treatment* — ^Prophylaxis  in  regard  to  the  drinking-water  and  as  to  bath- 
ng  iriiere  the  intermediary  host  of  the  dracimculus — the  cyclops — ^has  its 
i^tat  is  essential  for  safety. 

The  treatment  embraces  the  surgical  measures  necessary  to  remove  the 
vonii  and  to  promote  the  healing  of  the  irritated  tissues.  Roth  claims  that 
ifter  incision  the  application  of  carbolic  acid  (1  :  15)  causes  the  worm  to  be 
tODoved  in  two  or  three  days.  Native  Indian  physicians  commend  highly 
the  local  application  of  the  leaves  of  the  "amarpattee"  plant. 

OTHER  FILARI£ 

Among  other  filarise  that  have  been  found  in  man  are  the  following:  The 
Fiona  mmiiis,  which  causes  hematuria  and  has  been  found  in  the  portal 
▼on,  while  the  ova  were  discovered  in  the  ureteral  and  vesical  walls;  Filaria 
Ufidit,  found  in  a  lip  pustule;  Filaria  leniis,  found  in  a  cataract;  Filaria 
ffochedis  and  bronchialia,  seen  in  the  trachea,  bronchioles,  and  lungs;  Filaria 
fcmmt  oris,  observed  by  Leidy  in  the  mouth  of  a  child;  Filaria  loa,  noticed 
in  the  tropics  among  negroes,  its  habitat  being  beneath  the  conjimctiva. 
Recently  L.  N.  Boston  foimd  Filaria  mermus  (according  to  Wardell  Stiles,  to 
^m  he  referred  them)  in  a  cavity  in  the  center  of  an  apple.  They  are  believed 
to  be  parasites  of  the  apple  worm,  but  whether  pathogenic  is  not  known. 

OTHER  AND  UNCX)MMON  NEMATODES 

^Eostrongylus  Oigas. — ^This  parasite  is  exceedingly  rare  in  man,  but  has 
***n  found  in  many  of  the  camivora  and  in  some  herbivora.  It  is  supposed 
7*t  fish  act  as  the  intermediary  host  for  the  larvae.  The  worm  is  enormous  in 
®*^»  the  female  being  from  25  to  100  cm.  (10-40  inches)  in  length.  It  is  a  red, 
^Kndric  parasite  with  blunt-pointed  ends.  Its  seat  is  the  kidney,  which  it 
^y  destroy,  causing  hematuria  and  the  presence  of  the  eustrongylus  ova. 
*^-  John  McKenna  has  recovered  an  adult  eustrongylus  from  a  child  whose 
"'^e  had  long  contained  ova. 

Anfoillula  stercoralia  or  Strongyloides  intestinalis  occurs  in  the  stools 
^Certain  tropical  endemic  diarrheas.  It  is  common  along  the  Gulf  of  Mexico, 
^he  parasites  are  oviparous,  and  the  eggs  may  be  taken  through  the  drinking- 
^4ter.  They  have  been  found  in  the  biliary  and  pancreatic  ducts,  as  well  as 
^  various  parts  of  the  intestines.  The  administration  of  thymol  or  male 
m  is  to  be  recommended. 

Eeldiiorliyiichiis  moniliformis  occurs  in  rats,  and  in  one  case,  that  of  a 
dian  reported  by  Calandrucdo,  the  ova  were  found  in  the  feces. 
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above  and  behind  the  ears  and  in  the  neck  is  often  associated.     'Tlica  polonica" 
fe         WIS  a  phrase  once  used  to  designate  the  matted  condition  of  the  hair  in  extremely 
dirty,  crusty,  and  long-neglected  cases  of  head-lice.    Secondary  adenopathy  of 
the  cervical  lymphatic  glands  is  a  common  feature  in  neglected  cases. 

PediculnB  Vestimentonim  (Corporis). — ^This  louse  inhabits  more  often 
the  dothing  than  the  body  itself.  It  b  larger  than  the  head  louse,  and,  like 
the  latter,  moves  slowly.  The  nits  are  found  with  difficulty  on  the  fibers  of 
the  underclothing.  It  sucks  blood  through  a  proboscb  inserted  into  the 
sweat  pores,  and  after  withdrawing  leaves  a  minute  hemorrhagic  speck.  Ir- 
ritation of  the  skin  is  produced,  and  in  old  cases,  as  in  filthy  tramps,  the  skin 
becomes  scaly  and  quite  pigmented  (vagabonds'  disease).  The  efforts  at 
acratdung  are  almost  frantic,  and  after  a  cure  is  effected,  parallel  white  lines, 
the  remains  of  scratch-marks,  foUowed  by  atrophic  changes,  may  be  visible, 
as  in  a  case  that  I  reported . 

Pediealiu  or  Phthiriairia  Pabis  (firab4ou8e). — ^This  parasite  is  not  limited 
to  the  pubis,  but  attacks  also  the  hairy  region  in  the  axilla,  on  the  chest,  and 
nay  even  r«ach  the  beard  and  eyebrows.  It  clings  firmly  to  one  or  two  hairs 
dose  to  the  skin.  Its  six  legs  with  strong  claws  are  placed  closely  together 
at  the  anterior  part  of  the  ovoid  body.  Lice  have  been  shown  to  transmit 
^l)hus  fever,  as  well  as  impetigo  and  favus. 

Treatmeni. — ^The  hair  should  be  cut  short  where  the  head-lice  and  nits  are 
abundant  Saturating  the  hair  and  scalp  with  kerosene  oil  for  twenty-four 
^^^^urs  usually  kills  the  parasites.  Body  lice  may  be  destroyed  by  scalding  the 
^''^<ferclothiiiig  and  hot-ironing  carefully  about  the  seams.  A  hot  soap-and- 
^ater  bath  is  sufficient  for  the  body,  and  sedative  and  antiseptic  ointments 
^'^y  be  useful  adjuvants.  Mercurial  and  beta-naphthol  unguents  usually 
^ce  in  treating  for  Pediculus  pubis.    Prof.  J.  V.  Shoemaker  affirms  that 

J?*Phthol  is  a  remedy  that  meets  the  indications  presented  by  all  forms  of  the 

■^^"^^^ae;  he  prepares  it  as  follows: 

9.    Beta-naphthol,  3  j  (4.0) ; 

Cologne  water,  fjiv-vj  (120.0-180.0).— M. 

Gfanex  LeetalAiiua  or  Bedbug. — ^This  too  well-known  parasite  is  flat, 

l^^^nish-red  in  color,  and  from  2  to  5  nmi.  (yj^i  inch)  in  length.     It  infests 

^^2^   and  public  vehicles,  emitting  a  disagreeable  odor.     It  is  a  blood-sucker, 

^    causes  considerable  itching,  local  irritation,  and  urticaria  even  in  some 

'^'^^^ns,  while  others  are  unmindful  of  their  attacks.     The  bedbug  may  trans- 

^    Icala-azar,  relapsing  fever,  or  trypanosomiasis.     Sulphur  fumigation  and 

P^^X^uric  chlorid  applications  to  the  harboring  places  of  the  bedbugs  are  ef- 

.f^V^al  destructive  agents.     Saturated  sodium  bicarbonate  solution  will  relieve 

V)uming  and  itching. 

.      ^^uleoK  Initana  (Common  Flea). — ^This  "ubiquitous"  parasite  is  from  2  to 

.  ^^^V^n.  (^3-^  inch)  in  length,  black  or  (when  filled  with  blood)  brownish-red 

™  ^^^lor,  having  six  legs,  the  hind  ones  of  which  are  relatively  very  large  and 

P^^^f»rful,  enabling  it  to  jump  many  times  its  own  height.     A  flea's  bite  causes 

*^^^^«rp  sting,  and  leaves  a  slightly  raised  red  spot  with  a  dark,  pin-point  center, 

7^^  site  of  penetration  of  the  biting  apparatus  of  the  insect.     The  importance 

^    medicine  of  fleas  is  that  they  may  transmit  plague,  leishmaniasis,  or  tape- 

'^^ims  and  other  intestinal  parasites.     Treatment  is  the  same  as  for  the  pre- 

Cfc^ng  insect. 

Polez  Penetrans  (Jigger). — ^This  parasite,  also  called  "sand-flea,*'  is  in- 
digenous to  the  West  Indies,  South  America,  and  the  Southern  States.  The 
impregnated  female  penetrates  the  skin,  especially  that  of  the  feet,  for  pur- 
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Definition. — ^A  chronic  infectious  disease  communicable  from  person 
to  person  by  direct  or  indirect  contact  with  a  specific  virus,  or  by  heredity. 
Aoooiding  to  its  clinical  course,  it  is  characterized  by  five  periods:  (1)  Period 
of  primaiy  incubation — the  time  which  elapses  between  contact  with  the  poison 
ind  the  appearance  of  the  chancre.  (2)  Period  of  secondary  incubation — the 
time  whidi  elapses  between  the  appearance  of  the  initial  lesion  of  the  disease 
(tbe  chancre)  and  the  development  of  its  cutaneous  manifestations.  (3) 
Period  of  secondary  symptoms  (skin  eruptions).  (4)  Intermediary  period 
diancterized  by  the  al^nce  of  lesions,  although  evidence  of  existing  dyscrasia 
can  still  be  found.  (5)  Period  of  tertiary  symptoms.  The  hereditary  form  of 
the  disease  is  transmitted  at  the  time  of  procreation  by  the  sperm  virile,  by 
the  ovum,  or  by  both.  Prince  Morrow  points  out  that  the  important  lesions 
of  the  disease  are  those  that  occur  in  the  internal  organs — visceral  syphilis. 

Genera!  Pathology. — (a)  Primary  Lesion  of  Chancre. — ^This  ap- 
pears at  the  site  of  inoculation,  and  is  characterized  by  infiltration  of  the  con- 
nective tissue  chiefly  with  round  cells  of  the  same  type  as  those  seen  in  recent 
granulations.  There  is  sclerosis  of  the  small  blood-vessels,  chiefly  involving 
the  adventitia  of  the  arterioles,  the  result  being  the  formation  of  an  ulcer  with 
a  characteristic  indurated  edge.  The  neighboring  lymphatic  glands  soon 
nndergo  hyperplasia  and  induration. 

(()  Seeondary  Lefdons. — ^Macular  and  maculopapular  eruptions  are  fre- 
quent, and,  with  the  mucous  patch,  show  round-cell  infiltration  of  the  con- 
nective tissue  and  blood-vessels  similar  to  that  foimd  in  the  chancre,  with 
plasma  cells  and  leukocytes.  The  favorite  sites  for  mucous  patches  are  the 
mnoocutaneous  junctions  (mouth,  anus,  etc.).  Other  lesions  of  this  stage  are 
general  adenopathy,  alopecia,  and  pharyngitis. 

(e)  Teitiaij  Lesions. — ^These  are  circumscribed  inflammatory  products 
known  as  gummata.  They  appear  in  the  connective  tissue,  bones,  periosteum 
("nodes")»  skin,  muscles,  brain,  liver,  lungs,  kidneys,  heart,  testes,  etc.  The 
gummata,  though  usually  sharply  circumscribed,  may  take  the  form  of  diffuse 
infiltrations  and  vary  in  size  from  a  pin's  point  to  a  hen's  ^gg.  At  first  firm 
and  hard,  they  early  show  signs  of  fluctuation  and  rapidly  break  down  into 
extensive  ulcers.  Their  color  is  grayish,  and  on  section  they  show  a  caseous, 
semi-opaque  center,  with  a  flbrous,  translucent  periphery.  Warthin*  does  not 
believe  that  the  gumma  represents  the  topical  lesion  of  tertiary  syphilis. 
He  holds  that  it  is  relatively  rare,  whereas  the  essential  lesion  is  an  irritative 
or  inflammatory  process  characterized  by  l^Tnphoctyic  and  plasma-cell  infiltra- 
tion into  the  stroma  about  the  lymphatics  and  blood-vessels,  with  early  tissue 
proliferations,  succeeded  finally  by  fibrosis  and  atrophy  or  degeneration  of  the 
parenchyma.  These  lesions  are  most  readily  made  out  in  the  nervous  system, 
heart  and  aorta,  pancreas,  suprarenals,  and  testes. 

The  other  characteristic  finding  in  tertiary  syphilis  is  a  "diffuse  infiltration 
of  tissue  with  wandering  cells  and  a  proliferation  and  new  formation  of  connec- 
tive tissue;  the  smaller  blood-vessels  generally  show  thickening  of  the  intinia 
and  changes  in  the  endothelium  which  may  result  in  their  practical  obstruction" 
(MaK'allum). 

Microscopically,  the  gumma  consists  of  lymphoid  cells,  plasma  cells,  leuko- 
!^'tes,  and  epithelioid  cells,  in  which  fatty  degeneration  and  softening  result 
^  the  formation  of  a  pasty  mass.  The  mass  thus  formed  may  either  be 
absorbed  or  persist;  but  in  most  instances  coagulation  necrosis  occurs  in  the 

*  Anier.  Jour.  Syphilis^  1918,  ii,  425. 
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center,  with  conversion  of  the  peripheral  zone  into  fibrous  tissue.  Gummata 
of  certain  structures  (skin,  mucous  membrane,  bones,  and  cartilages)  often 
lead  to  destructive  ulceration  and  sloughing. 

General  Etiology. — Parasitology. — Schaudinn  and  Ho£Fman  in  1905  de- 
scribed a  spiral  micro-organism  from  the  deeper  layers  of  the  chancre^  condylo- 
mata, and  lymph-glands,  the  specific  organism,  or  the  SpirocluBta  pallida  (  Trep- 
onema pallidum).  The  Spirochoeta  pallida  in  length  varies  from  one  to  six: 
times  the  diameter  of  a  red  blood-cell,  in  width  from  unmeasurable  thinness 
to  }  fjL.  Metchnikoif  and  Roux  have  isolated  this  organism  in  acquired  syphiliS' 
of  man  and  in  experimental  lues  in  the  monkey  and  ape.  Reasoner  has  been 
able  to  demonstrate,  to  his  own  satisfaction,  fixed  differences  in  the  various 
strains  of  spirochetes  as  studied  in  the  adult  rabbit. 

Predisposing  Causes. — Since  acquired  syphilis  originates  only  by  inociila-> 
tion,  it  is  obvious  that  a  break  in  the  cutaneous  or  mucous  surfaces  is  essential 
to  infection,  such  as  a  slight  abrasion,  fissure,  or  laceration,  etc.,  particularly^ 
of  the  genital  mucosse.  Other  surfaces  may  also  be  the  seat  of  infection,  as  tl» 
lips,  hands,  etc. 

Susceptibility  to  the  virus  is  universal,  and  no  age  is  exempt.  Re-infeetiarm, 
is  rare,  but  does  occur  at  times  with  great  frequency. 

Contagion  of  Syphilis. — ^The  blood  of  a  syphilitic  during  the  secondary 
period,  and  the  secretion  from  the  chancre  or  any  of  the  secondary  lesions^ 
are  contagious,  the  lesion  at  the  point  of  inoculation  always  being  a  chancre^ 
The  physiologic  secretions,  saliva,  sweat,  milk,  and  semen,  do  not  convey  tl:&^^ 
spirochetes  unless  contaminated  with  the  discharges  from  some  of  the  lesioc^^^ 
of  the  primary  or  secondary  stage.    The  spirochetes  are  harbored  in  gumm^t^^ 
or  other  late  syphilitic  lesions  and,  under  proper  conditions,  can  produce  tb^^ 
primary  and  secondary  lesions  as  readily  as  spirochetes  f fom  primary  or  secoz^cS.^ 
ary  syphilis.    The  semen  contains  spirochetes  which,  however,  do  not  inv&«&^ 
the  germ  cells. 

Modes  of  Infection. — (1)  In  a  great  proportion  of  the  cases  (about  70  I>c^t 
cent.)  syphilis  is  transferred  by  illicit  sexual  intercourse. 

(2)  Accidental  InocidatUm, — ^This  is  not  unconmion.  (a)  Most  frequentj^ 
it  is  accomplished  through  the  pernicious  custom  of  indiscriminate  kisaic^g 
Qip  chancre),  and  I  have  personal  knowledge  of  not  less  than  8  instances 
which  infection  has  occurred  through  labial  contact.  In  Russia  bom  75 
80  per  cent,  are  acquired  in  this  manner  from  popular  customs. 

(6)  The  site  of  inoculation  may  also  be  the  mouth  and  tonsils,  the 
being  conveyed  during  the  low  practices  of  sexual  perverts  or  by 
The  wet-nurse  may  infect  the  mouths  of  suckling  babes,  or,  vice  versa,  the  infa 
may  infect  the  nipple  of  the  nurse. 

(c)  The  obstetric  finger  may  become  infected.    Three  instances  of 
sort  have  come  under  my  own  observation,  and  Foumier  g^ves  the  details 
40  eases  of  primary  syphilitic  infection  of  the  hand.     In  30  of  these  the 
was  acquired  in  medical  practice  (4  obstetricians,  20  general  practitioners, 
students,  and  3  midwives).     Montgomery  states  that  chancre  of  the  finger 
peculiarly  frequent  in  physicians  infected  while  treating  syphilitics  or  at  post 
mortems  of  those  dead  of  syphilis. 

(rf)  Humanized  vaccine  virus  may  rarely  transmit  the  disease. 

(e)  Accidental  infection  has  at  times  (though  very  rarely)  taken 
in  a  variety  of  other  ways — e,  g.,  handling  foul  rags  from  the  hospital  ward, 
by  bed-clothing,  drinking-cups,  the  pipe  and  cigar,  tattooing,  etc     I  have 
personal  knowledge  of  2  cases  of  chancre  of  the  hand  where  2  boys 
tattooed  by  a  syphilitic  with  mucous  patches  in  the  mouth — the  needles 
infected  by  the  saliva  of  the  operator. 
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Krafft-Ebingfound  that  out  of  3455  cases  15^  per  cent,  were  of  extra- 
genital origin.    The  lesion  was  upon  the  lips  in  51  per  cent. 

(3)  Hereditary  Transmission, — ^The  intensive  study  of  syphilis  that  has 
taken  place  in  the  past  few  years,  particularly  by  means  of  the  Wassermann 
reactioDy  has  shown  conclusively  that  many  of  the  former  ideas  about  heredi- 
tary transmission  of  syphilis  are  entirely  wrong.  The  disease  is  not  heredi- 
tary in  the  sense  that  certain  hereditary  characteristics  are  transmitted  from 
the  chromosomes  of  the  germ-celb;  it  is  distinctly  and  clearly  an  intra-uterine 
infection.  As  such  the  spirochetes  exist  in  the  placenta  and  the  fetal  organs, 
carried  there  in  the  very  great  majority  of  cases  by  the  maternal  blood.  Whether 
mfection  ci  the  fetus  can  occur  without  maternal  syphilis  is  a  moot  question. 
The  majority  of  authorities  hold  that  the  spirochetes  caimot  be  carried  by  the 
spermatic  fluid  to  infect  the  embryo  without  infecting  the  mother  (Fordyce).^ 
However,  apparently  healthy  mothers  with  syphilitic  children  have  been  shown 
to  have  syi^lis  in  the  great  majority  of  cases  by  the  positive  Wassermann 
reaction.  Thus,  the  so-called  CoUes'  law,  immunity  of  the  apparently  healthy 
mother  of  a  syphilitic  child,  has  been  discarded  as  a  result  of  the  serologic 
tests.  likewise,  Profeta's  law,  immunity  of  a  healthy  child  of  a  syphilitic 
mother,  is  untrue. 

Clinical  History  of  Acquired  Syphilis. — (a)  Primary  Stage. — 
Hk  typical  initial  lesion  (chancre)  appears  about  three  weeks  after  infection, 
and  is  followed  soon  by  swelling  and  induration  of  the  nearest  lymphatic 
^ds.  The  primary  sore  begins  as  a  red  papule,  which  rapidly  reaches  its 
maximum,  and  then  undergoes  a  central  necrosis  with  the  formation  of  a 
mall  vker.  The  adjacent  structures  become  hard  or  cartilage-like — a  charac- 
teristic to  which  the  lesion  owes  its  name  of  "hard  chancre."  A  small  chancre 
may  often  escape  detection,  especially  if  it  be  situated  inside  the  meatus. 
When  situated  upon  a  mucous  membrane  it  is  always  a  chancrous  erosion, 
iriiich  may  be  so  mild  and  of  such  brief  existence  as  to  come  and  go  without 
the  knowledge  of  its  bearer.  Particularly  b  this  the  case  in  the  female.  The 
Henerd  symptoms  are  negative  in  this  stage. 

(h)  Secondary  Stage. — ^This  is  announced  about  six  weeks  after  the  ap- 
pearance of  the  infectipg  chancre  by  moderate  fever  (100°  to  101°  F. — ^37.7°- 
38^°  C),  exceptionally  higher,  accompanied  by  languor,  headache,  bone- 
pains,  impaired  digestion,  and  a  slight  degree  of  prostration.  There  is  angina, 
with  hyperemia  of  the  fauces  and  hard  palate.  The  blood  shows  a  marked 
reduction  in  hemoglobin  with  some  diminution  in  the  number  of  red  cells. 
Gtneral  lymphatic  enlargement  is  seen,  especially  significant  in  the  postcervical 
•nd  epitrochlear  glands.  Acute  splenic  enlargement  may  appear,  especially 
if  the  general  health  has  been  seriously  involved. 

Skin  eruptions  are  of  many  forms.  The  erythemaious  or  roseolar  is  the 
earliest  and  most  common,  coming  out  abundantly  upon  the  trunk  (esp)ecially 
the  chest),  buttocks,  thighs,  and  forehead.  Another  early  variety  is  the  papular. 
The  papules  are  small  or  large,  hard,  and  appear  on  the  face,  trunk,  and  flexor 
surfaces  of  the  extremities. 

Mucous  patches  may  appear  on  the  visible  mucous  surfaces  (angles  of 
mouth,  tongue,  tonsils,  pharynx,  vulva,  vagina,  penis,  and  around  the  anus), 
and  are  among  the  early  and  constant  lesions.  The  distribution  of  these  early 
syphilids  is  symmetric;  their  outlines  are  rounded;  their  color  like  that  of  a 
slice  of  raw  ham  ("coppery");  they  are  polymorphous;  and,  as  a  rule,  they 
excite  neither  pain  nor  itching. 

Other  and  later-appearing  eruptions  may  be  pustular  and  tubercular. 
These  show  a  tendency  to  bimch  in  certain  areas,  and  hence  are  less  difTuse 

*  Amer.  Jour.  Med.  Sci.y  1915,  cxlix,  781. 
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than  the  afore-mentioned  eruptions;  and  are  not  symmetrically  distributed  on 
the  body. 

Other  frequent  symptomatic  conditions  arise  during  this  secondary  period, 
such  as  alopecia,  laryngitis,  iritis,  choroiditis,  retinitis,  and  epididymitis  (very 
rarely).  The  hairs  of  the  eyelids  and  eyebrows  may  fall  off  and  the  finger- 
nails become  brittle. 

The  secondary  symptoms  last  from  two  to  three  months  (the  usual  duration) 
to  a  year  or  more,  and  are  followed  by  a  period  of  apparent  good  health  lasting 
for  an  exceedingly  variable  interval  (from  a  few  months  to  many  years)  before 
the  tertiary  stage  sets  in.  During  the  secondary  stage  the  symptoms  may  be 
severe,  mild,  or  even  absent.  There  is  a  late  secondary  syphiUs,  the  symptoms 
appearing  a  variable  number  of  years  after  the  primary  lesion. 

(c)  Tertiary  Stage. — As  I  have  already  stated,  the  secondary  period  is 
generally  followed  by  a  variable  interval  of  freedom  from  symptoms,  but  to 
thb  rule  there  are  nimierous  exceptions,  and  among  not  uncommon  occurrences 
may  be  witnessed  the  appearance  of  tertiary  symptoms  during  the  secondary 
stage.  As  stated  by  R.  W.  Taylor,  "By  far  the  most  potent  and  frequent 
cause  of  tertiary  syphilis  is  the  absence  or  insufficiency  of  treatment  during  the 
secondary  stage."  Belonging  .to  ihe  third  stage  are  certain  skin  eruptions, 
especiaUy  the  characteristic  rupia,  which  first  appears  in  the  form  of  pustules 
that  break  and  form  ulcers  that  are  covered  with  dry,  laminated  crusts  "like 
an  oyster  shell."  To  this  stage  also  belongs  the  tvbercvlar  variety,  affecting 
the  face,  back,  and  legs,  and  very  commonly  the  elbows,  and  rarely  other  por- 
tions of  the  bodily  surface.  These  eruptions  involve  the  true  skin,  and  in 
healing  leave  scars,  but,  imlike  the  secondary  cutaneous  lesions,  they  are 
neither  infectious  nor  contagious,  are  not,  as  a  rule,  symmetric,  and  are  more 
liable  to  be  attended  by  itching.  A  purpuric  syphilid  (blood  extravasation 
form)  is  also  met  with  in  thb  stage.  True  gummata  may  develop  in  the  skin 
and  subcutaneous  tissue,  and  these  break  down  and  form  kidney-^aped  ulcers 
which  tend  to  spread  in  a  serpiginous  manner.  On  healing  (a  process  that  is 
accomplished  with  difficulty),  scars  result.  Gummata  may  occur  in  the  mucous 
membrane  and  pass  through  the  stages  of  ulceration  and  cicatrization.  When 
situated  in  the  larynx  or  trachea,  their  healing  is  attended  with  narrowing  oi 
the  organ,  and  when  in  the  lower  bowel  or  the  rectum,  dysenteric  symptoms, 
followed  by  actual  stenosis,  may  result. 

In  the  muscles  gummata  occur  and  form  small  hard  tumors.  They  ma^ 
also  cause  periostitis  and  death  of  the  bones,  especially  of  the  nose,  palate, 
and  skull;  "nodes"  are  thus  formed,  which  are  situated  chiefly  upon  the  tibia 
and  the  skull  in  larger  or  smaller  numbers,  and  also,  though  less  frequently, 
upon  other  bones.  These  are  exceedingly  painful,  particularly  at  night,  and 
are  very  tender.  They  may  be  true  gummata,  but  more  often,  if  not  absorbed, 
they  either  become  ossified  or  undergo  fibroid  change,  while  in  rarer  cases  they 
suppurate.  Chronic  enlargement  of  the  lymphatics  and  of  the  testicle,  with 
little  tendency  to  suppuration,  may  be  noticed.  The  pregnant  female  is  apt 
to  abort  or  miscarry.     Fever  of  various  t^-pes  may  attend  this  stage. 

Gummata  also  occur  in  the  internal  organs  (visceral  syphilis),  and  of  the 
latter  I  shall  speak  presently,  taking  up  separately  some  of  the  various  organs 
and  systems  of  the  body.  Amyloid  degeneration  is  frequently  caused  by  the 
acquired  form,  particularly  syphilis  of  the  rectum  in  women,  but  very  rarely 
by  the  congenital. 

Malignant  Syphilis. — By  this  term  is  meant  a  virulent  and  a  fatal  form 
of  the  malady  which  is  fortunately  rare.  The  various  stages  manifest  them- 
selves early,  and  especially  the  tertiary,  as  on  the  forty-fifth  day  in  a  case  of 
Mauriac.     The  course  is  rapid  and  the  condition  resists  all  forms  of  treatment. 
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Uoossel  narrates  a  case  in  which  death  occurred  about  one  year  after  the 
commencement  of  the  disease. 

Clinical  Symptoms  of  Congenital  Syphilis.— These  may,  though 
nrely,  be  identical  with  those  of  acquired  syphilis,  if  we  except  the  chancre.^ 
Occasionally  the  characteristic  symptoms  are  present  at  birth.  On  the 
othff  hand,  in  the  vast  majority  of  instances,  they  appear  between  the 
fiist  and  fourth  months  of  life  (infra).  The  symptoms  of  inherited  syphilis 
may  be  grouped  according  to  the  time  of  appearance.  Kassowitz  states  that 
ODe-third  of  all  children  procreated  of  syphilitic  parents  are  bom  dead,  and  of 
those  bom  living  24  per  cent,  die  within  the  first  six  months  of  life. 

(1)  In  the  Newborn. — ^There  is  a  lack  of  physical  development.  Tlie 
babe  may  be  greatly  emaciated,  it  has  snuffles,  and  singultus  occasionally  sets 
in  soon  after  birth.  Skin  eruptions  are  rare  except  pemphigus  neonatorum, 
which  appears  as  bullse  on  the  palms  and  soles;  among  exceptional  cutaneous 
phenomena  are  gummata  around  the  radiocarpal  articulations,  palmar 
psniasis,  and  a  fleeting  roseola.  Ulcers  and  fissures  (rhagades)  may  be  noticed 
ttound  the  outlets  of  the  body  (mouth,  anus,  etc.) ;  the  osseous  system  may  show 
hyperostoses  of  the  long  bones;  and  the  liver  and  spleen  are  enlarged.  Comby 
K^orts  8  cases  of  pseudoparalysis  due  to  syphilis  in  the  newborn. 

(2)  Early  Postnatal  Symptoms. — ^Most  subjects  of  congenital  syphilis 
tte  horn  plump  and  withovi  taint.    Symptoms  appear  in  the  majority  of  cases . 
Wt  Uter  than  the  third  month. 

The  first  symptom  is  generally  coryza  (syphilitic  rhinitis),  which  is  betrayed 
1^  a  seropurulent  or  bloody  discharge  and  a  peculiar  form  of  obstructed  breathing 
(snuffles),  rendering  nursing  difficult.  The  coryza  may  in  some  cases  be  pre- 
ceded by  singultus  lasting  ten  or  twenty  days  (Carini),  and  ulcers  may  form  in 
the  nose,  leading  to  necrosis  of  the  bones  and  producing  at  last  a  sunken  and 
defonned  nose  that  is  highly  significant.  The  coryza  may  extend  to  the  middle 
car  and  cause  otitis  media,  widi  deafness  and  otorrhea  as  the  chief  symptoms. 
The  tkuU  may  approach  the  natiform  in  shape,  and  the  signs  of  diaphyso- 
cpiphyseal  inflammation  develop. 

The  cutaneotis  symptoms  appear  early.  The  skin  has  a  tawny  hue,  and  an 
^'ythematous  eruption  of  the  nates  and  genitab  is  frequently  seen;  this  is 
P^tdiy,  with  well-defined  margins,  and  has  the  characteristic  coppery  color, 
h  the  same  localities  papules  may  appear,  while  pemphigus  may  attack  the 
P^  and  soles.  Syphilitic  onychia  may  be  present,  and  the  lips  and  angles 
^  the  mouth  often  show  fissures  that  are  of  real  diagnostic  worth.  Odier 
^y^toms  are  ulcerations  of  the  skin  and  mucous  surfaces,  falling  of  the  hair, 
^  a  moderate  glandular  enlargement. 

^enlargement  of  the  spleen  is  a  frequent  characteristic  symptom,  and,  ac- 
^J^g  to  White  and  Martin,  of  greatest  importance  "when  noticed  early — 
J*  fast  three  months  after  birth — since  at  this  period  enlargement  of  the  spleen 
*te  to  rachitis  can  hardly  come  into  question." 

Swelling  of  the  liver  may  also  be  present,  but  is  of  little  diagnostic  import. 
^Ulitic  infants  occasionally  manifest  a  hemorrhagic  tendency.  At  birth 
"Wing  from  the  umbilicus  may  occur;  later,  into  the  subcutaneous  tissue 
™  frwn  the  mucous  membranes  (gastro-intestinal,  vaginal,  nasal,  etc). 
Hcd[er  considers  an  examination  of  the  umbilical  cord  important  for  the  early 
'W'^tion  of  syphilis  in  the  offspring  of  syphilitic  parents;  if  the  microscope 
shows  characteristic  changes,  time  may  be  gained  for  treatment;  "these  changes 
l*Dge  from  a  decided  endarteritis  or  periarteritis  or  phlebitis  to  a  simple  round- 
celled  infiltration  of  the  blood-vessel  walls  or  the  surrounding  tissue."    As 

*  With  prenatal  syphilis  we  are  not  concerned. 
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superficially,  connecting  directly  or  indirectly  with  the  dura  or  pia  mater. 
In  gummata  of  average  size  a  cut  section  shows  caseation  in  spots  which  are 
connected  and  surrounded  by  firm,  translucent,  gray  or  reddish-gray,  fibrous 
tissue;  and  the  more  irregular  surfaces  and  the  irregular  caseation  serve  as 
important  distinctions  from  tuberculous  tumors.  When,  as  is  usual,  the 
gommata  touch  the  membranes,  meningitis — subacute  or  chronic,  with  much 
thickening — ^is  combined.  Gummatous  growths  may  attack  the  cord.  They 
seldom  attain  a  large  size. 

(3)  Endarteritis. — ^This  important  lesion  of  syphilis  may  result  in  aneurysm, 
hemoirfaage,  or  narrowing  and  obliteration  of  the  lumen  of  the  blood-vessels. 
As  a  consequence  of  the  latter,  areas  of  softening  and  secondary  degeneration 
occur,  varying  in  size  with  the  distribution  of  the  affected  vessel.  Thrombosis 
Id  cerebral  arteries  may  be  foimd.  Similar  vascular  lesions  occur  in  the 
cord. 

(4)  Tabes  dorsalis  (to  be  dicussed  in  Diseases  of  the  Central  Nervous 
System). 

(5)  General  paresis  (to  be  discussed  in  Diseases  of  the  Central  Nervous 
System). 

Etiology. — Cerebral  syphilb  is  usually  a  late  (tertiary)  manifestation, 
ippearing  on  the  average  three  or  foiu*  years  after  infection,  but  it  may  appear 
much  sooner.  After  twenty  years  it  is  rare.  R.  W.  Taylor  has  pointed  out 
that  syphilis  of  the  nervous  system  is  likely  to  appear  in  persons  of  a  neurotic 
Of  neurasthenic  constitution,  particularly  in  those  cases  where  the  treatment 
required  for  the  secondary  period  of  the  disease  has  been  neglected  or  insuf- 
ficiently carried  out. 

Sjmptomatology. — Imbecility  and  idiocy  may  be  due  to  inherited  syphilis, 
kt  they  are  probably  too  often  attributed  to  this  cause.  The  other  features 
simulate  those  of  the  acquired  form. 

The  symptoms  of  the  acquired  form  are  with  few  exceptions  referable  to  three 
iSections:  (o)  epilepsy,  (6)  brain  tumor,  and  (c)  paralysis. 

(a)  Epilepsy  coming  on  after  the  thirty-fifth  year,  not  dei>endent  upon 
iloohol  or  uremia  (p.  1157),  is  usually  due  to  the  ravages  of  syphilis,  and  a 
careful  search  for  traces  of  scars  and  of  the  entire  body  surface  for  bone  lesions, 
etc.,  should  be  instituted.  Convulsions  of  the  epileptic  type  have  also  occurred 
during  or  just  before  the  advent  of  secondary  symptoms.  The  appearance 
of  the  disease  may  be  preceded  by  psychic  disturbance,  headache,  dizziness, 
ind  loss  of  memory.  Hysteric  manifestations  may  also  be  presented,  being 
probably  provoked  by  the  specific  lesions.  On  the  other  hand,  a  protracted 
torpor  which  may  last  for  a  few  days  or  as  many  weeks  may  develop. 
Whik  in  this  stuporous  condition  the  patient  may  wander  aimlessly  about, 
b  one  of  my  own  cases  periods  of  marked  mental  excitement  that  i>ersisted  for 
tlurec  or  four  days,  alternated  with  periods  of  almost  complete  insensibility  of 
about  equal  duration. 

(6)  Brain  Tumor, — ^The  symptoms  pointing  to  brain  tumor  will  be  dis- 
OBsed  under  this  head  in  the  section  on  Nervous  Diseases.  The  syphilitic 
Dtture  of  the  cerebral  growth  cannot  be  determined  with  certainty  except  in 
4e  presence  of  a  clear  history  of  syphilis — congenital  or  acquired — ^and  the 
dmracteristic  symptoms  or  traces  of  the  primary,  secondary,  or  tertiary  lesions. 

It  must  be  remembered  that  the  secondaries  are  either  sometimes  absent 
«  go  unnoticed,  and  if  the  patient  has  had  a  primary  sore,  the  presence  of  the 
Atfictcristic  symptoms  of  brain  tumor  (headache,  optic  neuritis,  convulsions, 
«tc.)  make  the  existence  of  specific  nerve  lesions  highly  probable.  The  chancre 
outy  ibo  be  overlooked  or  denied,  and  it  is  in  such  instances  as  the  latter  that 
4e  occurrence  of  oonvukions  in  persons  over  thirty  should  excite  suspicion. 
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(c)  Paralysis, — This  may  take  the  form  of  hemiplegia,  due  usually  to 
cerebral  thrombosis  if  of  sudden  advent  (p.  1120),  or  if  of  ^^ual  development 
to  gumma  (p.  1130),  or  of  general  paralysb  {dementia  paralfftica).  The  rela- 
tion that  these  affections  bear  to  syphilis  will  be  indicated  in  its  appropriate 
place  in  this  work  in  the  description  of  Nervous  Diseases.  The  fact  may  here 
be  pointed  out  that  syphilis  may  induce  precisely  the  same  changes  met  with 
in  general  paralysis  of  the  insane  (p.  1147). 

The  cranial  nerves,  especiaUy  the  third,  fourth,  and  sixth,  are  liable  to 
be  involved  in  syphilitic  basal  meningitis  (p.  1079). 

The  history  of  syphilitic  infection,  together  with  symptoms  of  spinal 
tumor  (p.  1099),  points  to  gumma  of  the  cord.  Syphilitic  myelitis  usually 
develops  in  five  years  after  the  infection,  and  may  pursue  an  acute  or  subacute 
course,  though  oftener  it  takes  the  form  of  chronic  myelitis  (pp.  lOdS,  1096). 
The  latter  attacks  by  preference  the  lumbodorsal  section  of  the  cord — a 
fact  corroborated  by  the  character  of  the  symptoms,  and  in  most  cases  is  not 
a  true  inflammation,  but  is  a  softening  due  to  thrombosis  in  some  of  the  spinal 
arteries.  A  type  described  by  Erb,  and  known  as  Erb's  syphilitic  spinal  pMial- 
ysis,  presents  rather  characteristic  symptoms.  These  consist  of  slowly  increas- 
ing weakness  and  stiffness  of  the  lower  limbs,  with  increased  reflexes  and  some- 
times paresthesia  of  legs,  back,  and  anal  region.  There  is  also  some  inco- 
ordination, and  Romberg's  symptom  may  be  present.  The  gait  is  of  the 
ataxic  paraplegic  type  (p.  1 108),  and  incontinence  of  urine  and  feces  is  usually 
present.  Sensory  paralysis  is  absent.  A  peculiar  feature  is  that  at  rest  the 
rigidity  of  the  limbs  is  not  marked,  but  becomes  so  when  attempts  to  walk  are 
made.  The  lesion  is  probably  a  thrombosis  of  the  vesseb  supplying  the  pos- 
terior columns  and  pyramidal  tracts. 

General  Diagnosis, — ^The  onset  in  nervous  syphilis  may  be  acute  or  sub- 
acute, and  the  symptom-complex  embraces  a  multiplicity  of  phenomena,  there 
being  an  especially  erratic  distribution  of  the  ocular  and  other  attending  palsies 
and  early  marked  impairment  of  the  mind,  all  occurring,  as  a  rule,  in  early 
adult  life.  The  symptoms,  while  they  may  simulate  any  of  the  various  systemic 
and  general  diseases  of  the  nervous  system,  are  apt  to  present  some  atypical 
feature,  and  their  development  is  frequently  preceded  by  violent  headache  and 
somnolence.  They  are  also  frequently  more  or  less  transient  and  shifting. 
Examination  of  the  cerebrospinal  fluid  for  pleocytosis  and  increase  in  globulin, 
as  well  as  the  Wassermann  test  in  both  blood  and  fluid,  is  of  service  in  doubtful 
cases.  Lange  suggests  the  colloidal  gold  test;  "it  is  performed  with  cerebro- 
spinal fluid,  treated  with  a  specially  prepared  gold  solution,  the  specific  reaction 
being  a  precipitation  of  the  latter."^  The  cell  count,  the  Wassermann  reac- 
tion, and  the  other  specific  tests  of  the  spinal  fluid  are  of  value  not  only  in 
diagnosis  but  also  should  be  carried  out  from  time  to  time  to  control  treat- 
ment. 

Prognosis, — In  acute  cerebral  syphilis  with  stupor  this  is  bad.     In  o 
forms  complete  recovery  may  occur,  but  it  is  well  to  remember  that 
actual  destruction  of  nerve-cells  and  fibers  has  taken  place,  removal  of 
lesion  will  not  restore  them,  therefore  it  should  always  be  guarded  as 
how  much  restoration  of  function  will  occur. 

Syphilis  of  the  Liver 

In  my  experience  the  liver,  with  comparative  frequency,  bears  the  stress 
visceral  syphilis.     Syphilis  of  the  liver  occurs  more  frequently  in  men 
in  women,  and,  according  to  Peiser,  appears  most  frequently  in  from  five 
fifteen  years  after  date  of  infection. 

1  International  ClinicSf  vol.  iv,  25th  Series,  1915, 15. 
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Pathology. — ^The  lesions  may  be  thus  classified:  (a)  Diffuse  Syphilitic 
Hepititis. — This  is  met  with  chiefly  in  congenital  cases.  Though  its  occur- 
rence in  adult  life  has  been  questioned  by  some,  I  have  seen  an  instance  in  an 
idult  who  died  of  cerebral  hemorrhage.  The  liver  is  uniformly  enlarged, 
firm,  and  resists  the  cutting  knife.  Its  color  is  grayish  yellow.  The  micro- 
scope shows  a  marked  increase  in  the  connective  tissue  and  a  cell  infiltration 
throughout.  From  intense,  focal  cellular  infiltration  miliary  gummata  may 
lesult;  these  undergo  contraction,  diminishing  somewhat  the  size  and  altering 
the  shape  of  the  organ. 

(6)  Onmmmta. — ^These  may  be  seen  in  congenital  cases  (chiefly  the  miliary 
gammata).  As  seen  in  the  adult,  hepatic  gummata  are  disseminated  nodules, 
with  the  usual  central,  cheesy  mass  surrounded  by  a  zone  of  grayish  fibrous 
tissue  and  varying  in  size  from  a  hazelnut  to  an  apple.  They  form  separate 
tumors  whose  favorite  seats  are  the  convex  surface  of  the  organ,  especially  near 
the  suspensory  ligament,  and  in  the  region  of  the  portal  vesseb.  They 
lie  usually  tertiary  lesions,  and  appear  a  number  of  years  (two,  three,  or  four) 
after  infection.  These  so-called  syphilomata  in  the  advanced  stage  contract, 
ud  the  liver  will  b^  found  smaller  than  the  normal.  Deep  furrows  due  to  con- 
tracting fibrous  bands  traverse  the  organ  in  different  directions  and  divide  it 
into  kbes  of  various  dimensions.  Gummata  frequently  undergo  fibroid  change, 
but  more  rare^  they  soften  and  liquefy  (Wilks).  On  the  other  hand,  before 
oontraction  occurs  die  liver  is  increased  in  size  and  the  gununata  form  pro- 
tuberances on  its  surface. 

(e)  Qommitoas  Arteritis. — ^Briefly,  this  may  affect  both  the  portal  vein 
and  hepatic  artery,  though  syphilitic  endarteritis  is  situated  chiefly  in  the 
smaller  branches  of  the  latter. 

(i)  PerihepatitiB. — ^Here  Glisson's  capsule  is  thickened,  owing  to  aug- 
mentation of  its  connective-tissue  elements.  From  the  latter  there  dip  into 
the  hepatic  tissue  cicatricial  bands,  particularly  along  the  portal  canals,  which 
may  diange  somewhat  the  shape  of  the  organ.  Section  shows  admirably  the 
pale  9car-like  tissue  {vide  Diseases  of  the  Liver). 

Clinical  History. — ^The  affection  may  exist  without  symptoms.  In 
ihft  congenital  farm,  however,  we  have  signs  of  hepatic  enlargement,  with  icterus, 
the  spleen  being  likewise  large  and  firm,  as  a  rule.  The  history  and  associated 
lesions  are  necessary  to  a  certain  diagnosis. 

In  the  adidt  syphilis  of  the  liver  does  not  usually  attract  attention  imtil 
the  gununata  interfere  with  the  portal  circulation.  As  they  undergo  contrac- 
tion they  tend  to  occlude  some  of  the  portal  branches,  or  they  may,  on  account 
of  their  situation,  exert  pressure  upon  the  vena  porta  itself.  In  either  event 
the  evidences  (ascites  and  splenic  enlargement)  of  portal  obstruction  will 
develop  as  in  alcoholic  cirrhosis.  The  gastro-intestinal  symptoms  common 
to  the  latter  disorder  are  also  present,  and  obstructive  jaundice  may  supervene, 
though  it  is,  comparatively  speaking,  rare.  Pain,  usually  localized  to  some 
particular  spot  over  the  right  hypochondrium,  is  sometimes  complained  of, 
•nd  may  be  quite  severe,  while  pressure  over  the  painful  area  elicits  great 
tenderness. 

Phygieil  ESzamination. — In  the  early  stage,  while  the  organ  is  enlarged, 
flattened,  irregular  protuberances  may  be  detected  by  the  palpating  fingers. 
'Ihese  nodules,  or  large,  round  masses,  invade  especially  the  left  lobe  as 
wnipared  with  the  right.  At  a  more  advanced  i)eriod  ascites  may  interfere 
^th  palpation,  and  in  such  cases  an  aspiration  of  the  fluid  will  enable  one  to 
W  the  syphilomata.  Finally,  in  the  stage  of  contraction  the  results  of  pal- 
Potion  are  obviously  negative. 
There  b  a  group  of  cases  in  which  the  clinical  picture  is  that  of  advanced 
25 
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amyloid  disease  of  the  viscera.  The  liver  and  spleen  are  enlarged,  the  urine  b 
increased  in  amount  and  contains  albumin  and  tube-casts,  and  finally  diQip«y 
supervenes. 

Diagnosis. — ^This  rests  upon  the  etiology,  the  presence  of  scars  on  the 
skin  surface,  bone  lesions  (irregularities  of  the  tibial  surfaces)  or  other  evi- 
dences of  the  ravages  of  the  disease,  and  upon  moderately  good  general  health 
plus  the  positive  Wassermann  or  luetin  reaction.  The  most  important  local 
symptoms  are  the  hemispheric  prominences  on  the  surface  of  the  liver  and  the 
localized  pain.  The  diagnosis  between  syphilitic  disease  of  the  liver  and 
echinococcus  cysts  is  sometimes  extremely  difficult.  R.  Lennhoff  has  noted 
in  a  number  of  cases  of  echinococcus  cyst  that  on  deep  inspiration  a  furrow 
forms  above  the  tumor,  between  it  and  the  edge  of  the  ribs. 

The  clinical  findings  resemble  those  of  cancer  of  the  organ.  I  have  con* 
trasted  the  main  dissimilar  points  in  the  subjoined  table: 


STPmiiis  OF  THE  Liver 

History  of  heredity  or  of  infection. 

Occurs  congenitally,  or,  if  acquired,  at 
any  age. 

Often  accompanied  by  symptoms  of  ter- 
tiary syphilis — alopecia,  rupia,  etc. 

Jaundice  and  ascites  are  common,  espe- 
cially the  latter.    No  cachexia. 

The  margin  is  markedly  irregular,  and 
neither  nodular  nor  umbilicated. 

Recovery  may  follow,  or  the  affection  may 
last  for  years. 

Wassermann  usually  positive. 


Cancbb 

Of  heredity  or  of  primary  growth. 

Never  congenital.  -Usual^  occurs  after 
the  age  of  forty. 

Often  preceded  by  the  primanr  growth- 
pylorus,  uterus,  mammary  gLand. 

Jaundice  and  ascites  are  rare.  Marked 
cachexia. 

Often  the  margin  reveals  the  presence  of 
umbilicated  nodules. 

Always  fatal.  Duration  uauaUy  from  a 
few  months  to  a  year. 

Rarely  so. 


The  coarse  and  the  restdts  of  antisyphilitic  treatment  are  of  value  for  diag- 
nosis. The  course  is  slow  and  often  interrupted,  while  appropriate  treatment 
may  lead  to  recovery,  as  in  3  of  my  cases. 

Syphilis  of  the  Alimentary  TfeAcr 

0 

The  lesions  in  the  mouth  have  been,  for  the  most  part,  considered.  In  the 
tongue  gummata  often  develop.  A  decidedly  fissured  appearance  of  the  organ 
and  whitish  scar-like  patches  upon  the  surface  may  be  observed  in  syphilis, 
but  have  no  essential  connection  with  that  disease.  Perforation  of  the  palate 
due  to  tertiary  lesions  is  not  rare.  Gummata  also  appear  on  the  posterior 
wall  of  the  pharynx  and  lead  to  ulceration,  which  may  cause  fatal  hemorrhage 
by  erosion  of  adjacent  large  blood-vessels  (internal  carotid,  etc.).  The  wiJls 
of  the  esophagus  may  also  l)e  invaded,  resulting  usually  in  stenosis. 

The  stomach  walls  may  be  infiltrated  and,  rarely,  ulcerated.  Einhom, 
Foumier,  and  others  have  met  gastric  ulcer  in  sxphilis;  it  was  cured  by  the 
specific  trt^atnient.  This  lesion  is  usually  associated  with  deficient  acidity, 
thus  differing  from  ordinary  gastric  ulcer.  Syphilitic  tumor  of  the  stomad 
may  rarely  octnir;  the  symptoms  are  those  of  malignant  growth,  resembling 
cancer,  but  curable.  ^Io^gan*  calls  attention  to  the  fact  that  the  Hinieal 
manifestations  of  syphilis  of  the  stomach  are:  (1)  Chronic  gastritis;  (2)  ulcer; 
(3)  stenosis.  The  final  diagnosis  rests  upon  the  serologic  findings  and  the 
result  of  treatment.  Bensaude  and  Rivet-  call  attention  to  the  fact  that  mer- 
cury and  iodids  art*  well  Ixinie  by  the  stomach  when  sx-philis  is  causing  the 
symptoms,  whereiis  these  drugs  are  taken  with  difficulty  by  the  patient  suffer^ 

».4m<T.  Jour.  Mt^l.  Set.,  19l.'>,  cxlLx,  392. 
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Pathology. — ^The  lesions  may  be  thus  classified:  (a)  Diffuse  Syphilitic 
Bipttitis. — This  IS  met  with  chiefly  in  congenital  cases.  Though  its  occur- 
RDoe  in  adult  life  has  been  questioned  by  some,  I  have  seen  an  instance  in  an 
idalt  who  died  of  cerebral  hemorrhage.  The  liver  is  uniformly  enlarged, 
firm,  and  resbts  the  cutting  knife.  Its  color  is  grayish  yellow.  The  micro- 
scope shows  a  marked  increase  in  the  connective  tissue  and  a  cell  infiltration 
ttioa^ut.  From  intense,  focal  cellular  infiltration  miliary  gummata  may 
Rsolt;  these  undergo  contraction,  diminishing  somewhat  the  size  and  altering 
Ae  shape  of  the  organ. 

(6)  Qummata. — ^These  may  be  seen  in  congenital  cases  (chiefly  the  miliary 
gmnmata).  As  seen  in  the  adult,  hepatic  gummata  are  disseminated  nodules, 
with  the  usual  central,  cheesy  mass  surrounded  by  a  zone  of  grayish  fibrous 
tisBQe  and  varying  in  size  from  a  hazelnut  to  an  apple.  They  form  separate 
tmnors  whose  favorite  seats  are  the  convex  surface  of  the  organ,  especially  near 
the  suspensory  ligament,  and  in  the  region  of  the  portal  vessels.  They 
are  usually  tertiary  lesions,  and  appear  a  number  of  years  (two,  three,  or  four) 
after  infection.  These  so-called  syphilomata  in  the  advanced  stage  contract, 
and  the  liver  will  be  found  smaller  than  the  normal.  Deep  furrows  due  to  con- 
tracting fibrous  bands  traverse  the  organ  in  different  directions  and  divide  it 
into  lobes  of  various  dimensions.  Gummata  frequently  undergo  fibroid  change, 
butmOTe  rare^  they  soften  and  liquefy  (Wilks).  On  the  other  hand,  before 
contraction  occurs  the  liver  is  increased  in  size  and  the  gummata  form  pro- 
tobenmoes  on  its  surface. 

(e)  Qmnmatcws  Arteritis. — ^Briefly,  this  may  affect  both  the  portal  vein 
ttMl  hepatic  artery,  though  syphilitic  endarteritis  b  situated  chiefly  in  the 
analler  branches  of  the  latter. 

(4  PerihepatitiB. — ^Here  Glisson's  capsule  b  thickened,  owing  to  aug- 
BMBtation  of  its  connective-tissue  elements.  From  the  latter  there  dip  into 
ue  hepatic  tissue  cicatricial  bands,  particularly  along  the  portal  canals,  which 
may  change  somewhat  the  shape  of  the  organ.  Section  shows  admirably  the 
I*fc  scar-like  tissue  (vide  Diseases  of  the  Liver). 

Clinical  History. — ^The  affection  may  exist  without  symptoms.  In 
^congmtUdform,  however,  we  have  signs  of  hepatic  enlargement,  with  icterus, 
^  Meen  bemg  likewise  large  and  firm,  as  a  rule.  The  history  and  associated 
"^sioQs  are  necessary  to  a  certain  diagnosis. 

In  the  aduU  syphilis  of  the  liver  does  not  usually  attract  attention  until 

^  gommata  interfere  with  the  portal  circulation.     As  they  undergo  contrac- 

™  they  tend  to  occlude  some  of  the  portal  branches,  or  they  may,  on  accoimt 

^  their  situation,  exert  pressure  upon  the  vena  porta  itself.    In  either  event 

^  evidences  (ascites  and  splenic  enlargement)  of  portal  obstruction  will 

devebp  as  in  alcoholic  cirrhosis.    The  gastro-intestinal  symptoms  common 

to  the  latter  disorder  are  also  present,  and  obstructive  jaundice  may  supervene, 

thoi^  it  is,  comparatively  speaking,  rare.    Pain,  usually  localized  to  some 

particular  spot  over  the  right  hypochondrium,  is  sometimes  complained  of, 

and  may  be  quite  severe,  while  pressure  over  the  painful  area  elicits  great 

tenderness. 

Pbjgical  KramlnatioiL — ^In  the  early  stage,  while  the  organ  is  enlarged, 
flattened,  irregular  protuberances  may  be  detected  by  the  palpating  fingers. 
lliese  nodules,  or  large,  round  masses,  invade  especially  the  left  lobe  as 
compared  with  the  right.  At  a  more  advanced  period  ascites  may  interfere 
with  palpation,  and  in  such  cases  an  aspiration  of  the  fluid  will  enable  one  to 
feel  the  syphilomata.  Finally,  in  the  stage  of  contraction  the  results  of  pal- 
pation are  obviously  negative. 

There  is  a  group  of  cases  in  which  the  clinical  picture  is  that  of  advanced 
25 
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second  stage.  Dififerentiation  of  syphilitic  myocarditis  is  difficult,  but  Rosen- 
fdd  points  out  that  low  blood-pressure,  symptoms  of  mild  angina  pectoris, 
dilatation  of  the  left  ventricle  and  aorta,  constantly  irregular  pulse,  and  posi- 
tive Wassennann  sufficed  in  two  instances.  An  assured  diagnosis  demands 
signs  of  cardiac  disease  with  a  positive  Wassermann,  and  a  response  to  anti- 
syphilitic  treatment,  which  should  be  intensive.  Sudden  death  may  occur 
(35  cases — ^Huchard).  In  early  cases  of  cardiac  lues  the  prognosis  is  reason- 
ably good  under  appropriate  treatment. 

W  Syphilitic  Endocarditis. — ^The  changes  are  of  the  fibrosclerotic  variety, 
and  not  of  the  acute  verrucose  type,  involving  in  the  great  majority  of  cases 
the  aortic  valves.  The  symptoms  to  which  the  lesion  gives  rise  are  depicted 
under  Organic  Valvular  Disease. 

Syphilis  of  the  Arteries 

Two  forms  are  recognized:  (a)  Obliterating  Endarteritis, — Here  the  syphilitic 
product  consists  chiefly  of  proliferated  subendothelial  tissue,  which  encroaches 
more  and  more  upon  tbe  lumen  of  the  vessel — a  fact  to  which  the  disease  owes 
its  name.  This  so-called  "Heubner's  degeneration"  is  not  peculiar  to  syphilis, 
but,  as  Osier  says,  "if,  however,  there  are  gummata  in  other  parts,  or  if  there 
be  gummatous  periarteritis  in  adjacent  vessek,  the  process  may  be  regarded 
as  syphilitic. 

(i)  Gummatotis  Periarteritis, — ^The  arteries  most  frequently  involved  are 
diose  at  the  base  of  the  brain.  Charcot  described  a  condition  which  he  calls 
''syphilitic  periarteritis,"  where  the  tunics  of  the  arteries  are  infiltrated  with 
tumors  or  nodosities  which  the  microscope  showed  were  the  result  of  an 
acute  arteritis  producing  infiltration  of  connective-tissue  cells  into  the  tunica 


Syphilis  of  the  arteries  has  an  important  etiologic  bearing  upon  mesaortitis 
and  aneurysm  (tide  Diseases  of  the  Arteries). 

Syphilis  of  the  Kidneys 

Renal  syphilis  belongs  chiefly  to  the  tertiary  stage,  though  it  may  appear  in 
the  secondary. 

PitWogy. — (a)  Amyloid  degeneration  is  a  common  renal  lesion. 
[h)  Chronic  itUerstitial  nephritis, 

(c)  Gtrnima, 

(d)  Acute  diffuse  nephritis,  occurring  chiefly  in  second  stage. 
(«)  Acute  glomerulonephritis. 

Symptoma. — Except  in  the  case  of  amyloid  degeneration  the  conditions 
arc  difScult  of  correct  diagnosis.  The  occurrence  of  nephritis  in  a  patient 
with  a  positive  Wassermann  and  no  other  explicable  cause  for  the  nephritis 
would  suggest  a  diagnosis  largely  by  exclusion.  Stengel  and  Austin^  call 
attention  to  the  fact  that  doubly  refractile  lipoids  are  abundant  in  the  urine  of 
oephritics  with  syphilis,  rare  and  in  small  quantities  in  urine  of  other  types 
ofncphritics. 

'  Amer.  Jour,  Med,  Sci.,  1915,  cxlix,  12. 
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third,  non-inflammatory  nature,  and  fourth,  raw  ham  or  dark  red  color.  In 
thb  connection  two  facts  need  to  be  emphasized,  first,  that  a  syphilitic  erup- 
tion, either  macular  or  papular,  never  causes  troublesome  itching;  and  second, 
that  a  patient  with  a  syphilitic  eruption  may  experience  itching  due  to  another 
cause — namely,  eczema  or  scabies. 

Inherited  sypkilis  may  be  diagnosticated  on  the  appearance  in  a  child 
under  five  months  of  snuffles  and  the  characteristic  skin  eruptions.  Syphilis 
kereditaria  tarda  may  be  recognized  either  from  a  retrospective  view  or  from 
the  presence  of  active  lesions  and  symptoms. 

Tertiary  manifestations  of  acquired  syphilb  embrace  these  points:  1.  The 
consideration  of  the  fact  that  obscure  cases  in  general  and  atypical  symptom- 
groups  are  often  due  to  the  syphilitic  taint.  2.  Direct  information  or  proof, 
as  the  result  of  careful  inquiry,  to  show  that  the  primary  and  secondary  stages 
(either  one  or  other,  or  both)  have  transpired.  3.  The  evidence  presented  by 
the  patient  and  to  be  obtained  by  the  careful  objective  examination  of  the  eyes 
(for  iritic  adhesions,  etc.),  throat  and  skin  (for  scars),  bones  (for  necrosis  and 
nodes),  and  the  testes.  4.  Certain  symptoms  are  significant,  such  as  nocturnal 
pains,  paralysis  of  the  single  cranial  nerves,  double  deafness  without  otorrhea, 
etc.  5.  The  therapeutic  test  may  aid  in  doubtful  cases.  6.  The  Wassermann 
reaction,  if  positive  in  cases  such  as  these,  must  be  considered  as  absolute  in 
Gonfirming  a  diagnosis  of  latent  tertiary  S3q)hilis. 

The  presence  of  scars  constitutes  a  most  important  factor  in  making  a 

retrospective  diagnosis.    Recent  scars  are  pigmented,  and  exhibit  a  slow, 

progressive  clearing  up,  until,  from  four  to  eight  years  after  infection,  they  are 

wholly  decolorized,  pearly  white  in  color,  and  smooth.    On  the  other  hand,  as 

pointed  out  by  Hyde,  eczemato-varicose  scars  remain  stationary.    These  scars 

are  apt  to  be  found  on  the  scalp  and  on  the  anterior  surfaces  of  the  legs.    They 

may  be  single  or  multiple,  and  may  exhibit  certain  defined  shapes  (semilunar, 

dumb-bell,  etc.). 

Both  inherited  and  acquired  syphilis  can  now  be  recognized  by  the  serum 
leaction  of  Wassermann.  The  reaction  is  positive  in  70  to  80  per  cent,  of  cases 
in  the  first  stage;  95  to  98  per  cent,  in  the  second  stage;  30  to  80  per  cent. 
!^  oC  latent  syphilis,  depending  on  thoroughness  of  treatment;  90  per  cent,  of 
lite  untreated  or  tertiary  syphilis;  and  90  to  95  per  cent,  of  congenital  syphilis. 
Obviously,  the  Wassermann  reaction  is  of  the  greatest  necessity  and  diagnostic 
importance  in  cases  in  which  syphilis  is  not  recognizable  by  the  ordinary 
Ki^  methods  of  examination — e.  ^.,  cerebral  or  spinal  syphilis,  syphilis  of  bones 
ind  the  internal  organs.  The  reaction  depends  upon  the  fact  that  syphilitic 
Mood-serum  will  so  breed  complement  when  certain  lipoids  or  extracts  of  various 
Ofgans  (often  cholesterinized  the  antigen)  are  present;  that  if  a  hemolytic 
wnboceptor  (the  blood-serum  of  rabbits  after  repeated  injections  of  washed 
Nood-cells)  and  washed  sheep  blood-corpuscles  are  added,  hemolysis  of  the 
^H  ndcelb  does  not  take  place.  The  blood  is  collected  by  inserting  a  small 
'  ■  cilibered  needle  in  one  of  the  veins  at  the  bend  of  the  elbow,  which  is  made  to 
^  ■  stand  out  prominently  by  tightening  a  tourniquet  above  the  elbow  sufficiently 
*|  tight  to  obstruct  the  veins  but  not  to  obliterate  the  pulse.  About  15  to  30 
^  of  blood  are  collected  under  aseptic  precautions  in  a  sterile  test-tube,  which 
Jtt  then  be  sent  to  the  laboratory  for  examination.^  Schmidt  recommends  that 
m  syphilis  of  the  nervous  system  the  Wassermann  reaction  should  be  done  with 
^1  the  cerebrospinal  fluid  as  well  as  with  the  blood-serum.  Kolmer  and  others 
^tend  that  the  venom  hemolytic  test  is  distinctly  inferior  to  the  Wassermann 
t         Riction.    Robinson  contends  that  the  Noguchi  luetin  reaction  (intradermic 

*  Waasennann's  reaction  is  quite  complicated,  and  for  the  details  of  the  method  itself, 
■w  reader  must  consult  special  works  on  diagnosis. 
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demands  that  prostitutes  shall  be  officially  registered.  Such  a  sanitary  super- 
vision should  consist  in  the  examination  of  every  prostitute  at  least  twice  a 
week,  including  a  microscopic  examination  of  the  uterine  and  vaginal  secre- 
tions, and  the  sending  of  every  diseased  prostitute  to  a  hospital  with  a  special 
department  for  such  cases.^  Palmer  suggests  that  the  female  offender  b  usually 
not  aware  of  the  existence  of  a  primary  sore,  while  the  male  is;  hence  the  latter 
should  undergo  inspection  also.  Inspection  of  prostitutes,  however,  unless 
rigid  and  careful,  is  absolutely  valueless.  Chancres  are  often  concealed  from 
view  in  the  vagina  or  upon  the  lateral  aspect  of  the  os  uteri.  The  maintenance 
of  legal  brothek,  however,  is  not  here  recommended,  either  from  a  moral  or 
hygienic  standpoint.  Experiments  have  shown  that  the  application  of  30 
per  cent,  calomel  ointment  within  an  hour  of  inoculation  is  preventive  of 
infection  in  man  (Metchnikoif  and  Roux). 

Another  social  question  of  great  prophylactic  import  is  whether  syphilis 
should  be  made  a  reportable  disease,  as  are  all  other  communicable  diseases 
except  gonorrhea,  in  enlightened  and  civilized  communities.  Undoubtedly 
the  time  is  fast  approaching  when  such  a  measure  will  be  required  in  order  to 
protect  the  conmiunity  adequately  against  the  dangers  of  this  scourge.  In 
western  Australia  a  radical  measure  was  put  into  effect  December,  1915, 
which  requires  not  only  that  the  disease  must  be  reported  to  the  health 
authorities  but  also  that  the  infected  person  must  undergo,  under  compulsion, 
treatment  until  he  is  free  from  contagion. 

(6)  Medicinal  Treatment  of  Hereditary  Syphilis. — ^For  syphilis  of  the 
newborn,  mercury  by  inunction  or  in  the  form  of  calomel  (gr.  -^ — 0.064 
t  i.  d.)  or  gray  powder  (gr.  J — 0.032  t.  i.  d.)  is  to  be  employed.  If  these 
babies  must  be  lumd-fed  the  issue  is  almost  unexceptionally  bad. 

When  the  first  symptoms  appear  at  the  second  or  third  month  the  above 
method  of  treatment  is  generally  successful.  Among  the  poorer  classes  no 
objection  is  made  to  mercurial  inimctions,  and  these  are  preferable.  The 
(Hntment  may  be  rubbed  into  the  armpits,  thighs,  or  sides  of  the  abdomen, 
whidi  should  be  covered  with  a  flannel  roller,  or  the  ointment  may  be  placed 
under  the  baby's  binder  and  replaced  every  twenty-four  hours.  The  parts 
must  be  kept  dean,  and  the  mouth  washed  after  nursing  with  a  3  per  cent, 
solution  of  boric  add.  Shaw  prefers  to  treat  infantile  syphilis  by  inunctions 
because  of  the  digestive  disturbances  usually  following  the  internal  administra- 
tion of  mercury  to  children.  Late  congenital  syphilis  is  best  treated  by  the 
pse  of  potassium  or  sodium  iodid.  To  the  iodid  may  be  added  mercuric  chlorid 
m  suitable  doses,  though  the  latter  may  sometimes  disagree  (Roberts).  In 
•Edition  to  the  specific  therapy  tonic  measiures  are  usually  indicated. 

(c)  Treatment  of  Acquired  Ssrphilis* — The  plan  of  treatment  consists,  in 
general,  of  first  a  course  of  arsphenamine  for  six  to  eight  weeks,  followed  by 
mercurial  treatment  for  the  same  length  of  time,  and  then  a  repetition  of  these 
two  drugs  until  the  Wassermann  becomes  negative.  Wassermanns  are  then 
taken  at  intervals  of  one,  two,  six,  and  twelve  months.  If  the  reaction  becomes 
positive  it  is  the  signal  for  resumption  of  the  treatment. 

Mercury  will  be  considered  first  of  these  two  drugs  because  its  history  as  a 
spirochetidde  has  been  long  and  honorable. 

For  internal  use  the  preparation  of  choice  is  the  protiodid  (gr.  i  to  ^ — 
0.00M).O21— three  times  a  day)  and  later  the  biniodid  (gr.  ^  to  ^^j— 0.0021- 
0.0027 — three  times  a  day).  We  should  begin  by  giving  one  pill  three  times 
daily,  and  increasing  one  pill  each  day  until  the  premonitory  symptoms  of 
ptyalism  appear  (tenderness  when  the  teeth  are  knocked  together  and  ropy 

'  Brit.  Med.  Jour.,  November  22,  1913. 
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saliva);  then  the  pills  should  be  reduced  one-half  or  one-third,  depending  upon 
the  number  taken. 

Inunctions  of  mercurial  ointment  (3ss — ^2.0)  night  and  morning  produce 
excellent  results,  and  it  is  advisable  in  cases  in  which  the  syphilids  yield  un- 
satisfactorily to  internal  dosage  to  suspend  the  latter  at  intervals  of  six  or 
eight  weeks  and  give  a  course  of  twenty  inunctions. 

The  hypodermic  use  of  mercury  in  syphilis  had  been  at  one  time  extensively 
adopted.  Salicylate  of  mercury  offers  the  most  satisfactory  remedy  for  hypo- 
dermic medication.  It  should  be  administered  in  doses  of  1  to  2  gr.  (0.06-0.13) 
twice  a  week.    All  injections  must  be  made  deeply  into  the  muscles. 

It  is  dmost  universally  agreed  that  arsphenamine  offers  incredible  possi- 
bilities in  the  treatment  of  syphilis,  and  yet  the  immense  majority  of  writers 
are  of  the  opinion  that  it  should  not  be  used  in  every  instance  of  the  disease 
nor  used  without  a  supplementary  mercurial  treatment.  The  question  of  its 
permanency  of  curative  action  has  not,  as  yet,  been  definitely  settled.  ^ 

The  method  of  injecting  the  drug  in  neutral  suspension  or  emulsion  sub- 
cutaneously  gives  less  permanent  results  than  by  the  other  methods,  and 
has  been  almost  completely  discarded.  The  tedmic  for  intramuscular  m- 
jection  of  an  alkaline  solution  is  as  follows:  Take  a  graduated  cylinder  with 
ground-glass  stopper,  add  salvarsan;  immediately  add  15  c.c.  hot  water,  shake 
vigorously  until  every  particle  of  the  salt  is  dissolved;  then  add  2  c.c.  nonnal 
hydrate  (NaOH)  solution;  a  precipitate  occurs.  Then  continue  to  add  sodium 
hydrate  solution  in  very  small  quantity,  shaking  vigorously  after  each  addition, 
until  the  solution  begins  to  clear;  then  drop  by  drop,  until  we  have  a  dear 
solution.  This  should  be  neutral  or  slightly  alkaline;  if  the  cylinder  does  not 
contain  20  c.c.  of  solution,  sterile  water  is  added  up  to  that  amount.  Then 
10  c.c.  of  this  solution  is  injected  deep  into  the  buttocks  on  either  side,  always 
taking  care  to  cleanse  the  parts  with  soap,  water,  and  iodin. 

The  intravenous  method  of  injecting  the  drug  is  so  simple  and  yet  so  satis- 
factory that  it  is  now  the  only  method  employed,  at  least  by  competent  syphil- 
ographers.  For  the  administration  of  the  substance  a  gravaty  buret  with  a 
rather  short  rubber  tube  connecting  the  needle  is  all  that  is  required.  To  150 
c.c.  of  sterile  water  the  arsphenamine  is  added.  To  this  solution  is  added  drop 
by  drop  normal  sodium  hydrate  until  a  precipitate  is  formed,  which  b  subse- 
quently reiiissolved  by  continuing  to  add  the  alkaline  solution  until  the  whole 
solution  is  clear.  The  injection  is  now  ready  to  be  given.  The  patient's  arm 
is  bared  and  a  tourniquet  placed  well  up  the  arm  sufficiently  tight  to  make  the 
veins  stand  out,  but  not  so  tight  as  to  obliterate  the  radial  pulse.  The  skin 
over  the  l>end  of  the  ell)ow  is  then  sterilized  by  application  of  tincture  of  iodin, 
followed  by  alcohol.  The  air  is  then  forced  out  of  the  rubber  tubing  by  allow- 
ing the  solution  to  run  until  it  begins  to  drop  from  the  needle,  and  the  needle 
inserte<l  into  the  vein.  If  a  small  piece  of  glass  tubing  is  inserted  into  the 
rublx^r  tubing  as  a  CH)nnection  about  an  inch  from  the  needle  it  will  aid  in 
telling  when  the  netnile  is  in  the  vein,  because  when  the  vein  is  entered  there 
will  be  a  gush  of  blixxl  into  the  needle  and  tube  which  may  be  seen  in  the  glass 
tubing.  The  tourniquet  is  now  released  and  the  arsphenamine  allowed  to  run 
into  the  vein  \ery  slowly.  The  anioimt  of  arsphenamine  given  at  each  dose 
varies  somewhat.  In  gi^neral,  0.1  gm.  for  each  25  pounds  of  body  weight  up 
to  0.6  gm.  may  he  given. 

Neo-arsphenamine  has  the  great  advantage  of  being  able  to  be  given  in 
much  greater  conct*ntration.  so  that  it  may  l>e  injected  in  a  small  amount  of 
water,  10  to  20  c.c,  with  an  oniinary  piston  syringe.  The  average  dose  of  thb 
preparation  is  0.9  gm.     The  solution  should  always  be  absolutely  clear. 

In  regard  to  the  frequency  of  injection,  it  is  customarj*  to  give  arsphenamine 
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weekly  for  six  to  eight  weeks  or  until  the  Wassermaim  is  negative.  Neo-ars- 
pheiuunine  may  be  given  as  often  as  three  times  a  week  in  early  cases  of  syphilis. 
Which  preparation  to  employ  is  still  an  open  question — arsphenamine  has 
undoubtedly  greater  curative  powers  than  neo-arsphenamine.  On  the  other 
hand,  it  is  more  toxic,  less  readily  administered,  and  varies  more  in  hydrogen- 
iron  content  than  neo-arsphenamine  (neo-arsphenamine  has  essentially  the  same 
hydrogen-iron  concentration  as  the  blood),  while  more  reactions  have  occurred 
after  its  use  than  with  neo-arsphenamine.  Schamberg^  well  sums  up  this  ques- 
tion when  he  says  that  there  has  been  no  rigid  and  extended  comparative  test 
of  the  two  compounds  on  a  large  series  of  patients  with  careful  data  on  the 
serologic  end-results. 

The  reaction  to  the  drugs  is  usually  nil.  Occasionally  there  is  some  slight 
nausea  or  vomiting,  a  rise  in  temperature  of  a  degree  or  so.  Very  rarely  indeed 
do  severe  inmiediate  reactions  occur,  manifested  by  syncope  or  by  chill,  sharp 
rise  in  temperature,  skin  rashes,  diarrhea,  great  prostration,  and  in  still  rarer 
cases  death.  Stokes  and  Busman^  hold  that  the  introduction  into  the  body 
of  some  toxic  constituent  of  new  rubber  tubing  through  which  the  arsphena- 
mine flows  is  responsible  for  the  reaction.  Schamberg  and  his  co-workers* 
attribute  the  reaction  to  traces  of  some  unidentified  impurity,  called  by  them 
substance  x.  At  times  several  days  after  the  injection  severe  jaundice  may 
occur.  Lynch  and  Hoge*  attribute  this  to  an  intoxication  such  as  occurs  in 
acute  yellow  atrophy  of  the  liver.  In  the  several  cases  that  Musser  has  seen 
his  studies  led  him  to  believe  that  the  jaundice  was  hemolytic  in  character 
and  caused  by  the  hemolytic  action  of  the  drug. 

The  remedy  is  contraindicated  in  non-luetic  retinal  and  optic  lesions, 
chronic  Bright's  disease,  the  acute  infections  (including  bronchitis),  pulmo- 
nar}' disease  (except  tuberculosis),  and  advanced  diseases  of  the  brain  and  cord. 
A  patient  should  not  be  pronoimced  cured  until  he  has  continued  free  from  all 
signs,  including  a  negative  Wassermann,  for  at  least  a  year  after  suspension 
of  treatment  in  primary  cases  and  two  years  in  secondary  cases. 

Recently  reports*  of  a  new  arsenic  preparation,  N-phenylglycine-P-arsonic 
acid,  have  appeared  in  the  literature.  It  is  said  to  be  of  value  not  only  in 
spirochetal  infections  but  also  in  trypanosomiasis. 

Hygiene  plays  no  mean  role  in  the  successful  management  of  sjT)hilis.  The 
diet  must  be  liberal.  Alcohol  and  tobacco  are  the  two  great  enemies  of  the 
luetic. 

Auxiliary  measures,  when  other  lesions  are  associated,  are  important. 
Anemia  and  debility  call  for  iron  and  a  tonic  plan  of  treatment  generally. 
Attention  should  be  given  to  the  stomach,  bowels,  kidneys,  and  other  organs. 
At  aD  times  it  should  be  borne  in  mind  that  the  patient,  as  well  as  the  disease, 
is  to  be  treated. 

In  women  the  iodids  should  be  suspended  during  menstruation  if  the  flow 
of  blood  is  excessive.  Says  Mauriac:  "During  pregnancy  specific  treatment 
js  well  tolerated,  and  often  requires  to  be  pushed  to  a  point  a  little  short  of 
"itoxication  for  the  good  of  both  the  mother  and  the  child,  close  watch  being 
l^pt  upon  the  kidneys,  suspending  treatment  at  the  first  sign  of  albumin." 

(d)  Treatment  of  Tertiary  Syphilis. — For  most  tertiary  manifestations, 
"deluding  visceral  syphilis,  we  have  a  sj)ecific  in  potassium  iodid  for  the  removal 
of  gummatous  lesions  (Jobling  and  Peterson).®     I  give  the  potassium  iodid  in  a 

^  Jour.  Amer.  Med.  Assoc.,  1919,  Ixxiii,  1S83. 
» Ihid.,  1920,  bcxiv,  1013. 

•  Arch,  Dermal,  and  Syph.,  1920,  xxxviii,  235. 
'  Joiar,  Amer.  Med.  Assoc.,  1919,  Ixxiii,  1687. 

»  Pearoe  and  Brown,  Jour.  Exper.  Med.,  1919,  xxx,  437,  455,  483. 

•  Arch,  ItU,  Med.,  1915,  xv,  286. 
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md  tenninating  by  lysis.  These  febrile  attacks  may  recur  after  interv'als  of 
varying  duration.  Nausea,  vomiting,  and  diarrhea  may  rarely  occur.  Hem- 
orrhages, varying  from  small  ecchymoses  to  alarmingly  large  losses  of  blood, 
aie  frequent  findings.  The  liver  and  spleen  are  often  enlarged,  the  latter 
bring  tender  on  pressure.  The  urine  is  febrile,  high  colored,  and  often  shows 
the  presence  of  spirochetes,  albumin  with  tube  casts,  and  sometimes  blood 
(hemoglobinuria).  Anuria,  according  to  Nolf  and  Firket,*  who  studied  care- 
fully 100  cases,  is  a  fairly  constant  symptom.  This  is  frequently  not  character- 
i»d  by  signs  of  kidney  involvement,  but  was  attributed  by  the  observers  to  the 
eartremely  low  blood -pressure  seen  in  some  of  these  patients.  In  grave  (but 
me)  cases  cerebral  symptoms,  such  as  delirium,  convulsions,  and  coma,  may 
occur  and  prove  fatal. 

The  diagnosis  rests  on  the  acute  onset,  fever,  pains  in  the  muscles,  joints 
and  epigastrium,  nephritis,  and  icterus.  Schlammfieber,  which  prevailed 
mainly  among  young  persons  who  had  worked  in  the  recently  flooded  districts 
near  Breslau  during  the  sununer  of  1891,  and  assumed  epidemic  proportions, 
has  not  been  satisfactorily  classified.  Miiller  shows  its  resemblance  in  many 
respects  to  Weil's  disease,  which  may  occur  at  times  without  jaundice  (?). 
Martin  and  Pettit*  have  shown  that  specific  agglutinins  appear  in  the  blood  by 
the  tenth  day  of  the  disease  and  last  for  months.  Normal  and  syphilitic  sera 
do  not  agglutinate  the  spirochetes  of  infectious  jaundice. 

Prognosis. — ^The  European  disease  gives  a  mortality  not  exceeding  2 
or  3  per  cent.,  while  in  Japan  it  is  higher,  averaging  38  per  cent.  W.  E. 
Busies  records  2  cases  that  proved  fatal  within  forty-eight  hours  of  the  onset. 

Treatment. — The  diet  should  be  fluid,  such  as  milk,  broths,  and  the 
hke.  Hydrotherapy  is  indicated  in  the  more  toxic  cases.  The  muscular  pains 
inay  be  relieved  by  warm  stupes  and  fomentations.  An  intravenous  injec- 
tion of  a  10  or  30  per  cent,  solution  of  glucose  has  been  advised.  Inada  and 
hb  assistants  have  treated  the  disease  in  Japan  with  serum  from  convalescents 
^  an  immune  horse-serum,  injecting  from  40  to  60  c.c,  with  disappearance  of 
the  ^iiochetes  from  the  blood  in  twenty-four  hours. 

Bronchial  Spirochetosis 

,  In  1905  Castellani  first  described  bronchospirochetosis.'  The  onset  waa 
^th  a  chill  and  high  fever  lasting  four  days.  At  the  end  of  one  month  there 
^»8  only  a  dry  cough  with  serous  and  bloody  expectoration.  The  microscope 
J^cd  the  sputum  swarming  with  spirochetes.  To  these  spirochetes  Castellani 
"f^  applied  the  name  Spirochceta  hronchialw.  This  spirochete  is  Gram-nega- 
^^^»  but  takes  with  avidity  the  ordinary  anilin  stains. 

Thomson*  has  met  with  pulmonary  spirochetosis  in  a  chronic  form,  some 
^  the  cases  simulating  tuberculosis;  others,  malaria.  The  bronchial  lesions 
<lw  not  appear  to  be  serious.  In  this  chronic  form  the  cough  is  the  chief  com- 
pWnt  It  is  persistent  over  long  periods,  occurs  most  severely  upon  arising 
•^  toward  night,  and  is  accompanied  by  fairly  profuse  mucopurulent  sputum, 
which  is  at  times  bloody.  The  dictgnosis  depends  upon  finding  the  spirochetes 
10  the  sputum.    The  treatment  has  thus  far  been  symptomatic. 

1  Arch,  mid.  Beiges,  1918,  Ixxi,  380. 

*  Bufl.  900.  nUd,  d.  H&p,,  1918.  xlii,  672. 

•AnaUs  de  la  Faadtad  de  Medicina,  Lima,  Sept.-Oct.,  1918,  11,  141. 

*  BriL  Med.  Jour.,  Dec.  28,  1918,  p.  709. 
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THE  S^RILLOSES 

RELAPSING  FEVER 


Under  this  headiDg  are  included  numerous  infections  caused  by  many  dif- 
ferent species  of  spirilla.  The  first,  the  beat  known,  and  most  completely 
Studied  of  these  is  the  infection  known  as  relapsing  fever,  caused  by  the  Spirillum 
obermeieri  {Spirochata  recuTrentis).  For  that  reason  it  will  be  discussed  fully, 
while  the  others  will  be  alluded  to  but  briefly,  bearing  in  mind  that  i^  spirilla 
infections  run  somewhat  similar  cHnical  courses. 

Definition. — An  acute  infectious  disease  caused  by  the  spirillum  d 
Obermeier,  and  characterized  by  febrile  periods  which  usually  last  six  days, 
and  are  separated  by  an  afebrile  period  of  the  same  duration.  Manson  sug' 
gested  the  term  spiriUoHs  for  this  disease,  since  "relapsing  fever"  cover 
"a  number  of  infections,  spread  probably  by  a  corresponding  number  of  pre- 
viously unsuspected  ticks  or  blood-suckers." 

Historic  Note.^The  first  accurate  account  of  this  affection  was  pubUshec 
in  1739,  though  it  is  known  to  have  prevailed  in  Europe  and  Ireland  prior  to  thai 
period.  During  the  next  century  numerous  epidemic  outbreaks,  more  or  less 
extensive,  occurred,  and  in  1844  the  dis- 
ease made  its  first  appearance  in  Amer> 
ica  at  the  Philadelphia  Hospital,  being 
brought  by  immigrants  from  Ireland. 
Subsequently  small  groups  of  cases  oc- 
curred, and  were  reported  by  Flint  and 
others,  and  in  1869  it  prevailed  consider- 
ably in  Philadelphia  (where  it  was  studied 
especiaUy  by  £.  Rhoads  and  WiUiana 
Pepper)  and  in  other  large  cities  of  the 
country.  This  was  the  last  appearaoct 
of  the  disease  in  the  United  States. 

Pathology. — The  solid  organs  d 
tiie  body  present  no  characteristic  an- 
atomic changes,  though  when  deatb 
occurs  during  the  febrile  period  the 
various  viscera  (heart,  hver,  kidneys)  art 
the  seat  of  cloudy  swelling,  and  some- 
times of  hemorrhagic  infarct  and  extravasation.  The  spleen  shows  the  moat 
constant  alterations,  being  enlarged,  but  in  size  it  exhibits  a  great  variabihty. 
Infarction  is  frequent,  and  the  lymphoid  element  of  the  bone-marrow  oftra 
shows  hj-perplasia. 

Etiology.— Bacteriology.— In  1873  Obermeier  discovered  in  the  blood 
of  patients  suffering  from  relapsing  fever  a  special  organism,  the  SpirUlvm 
obermeieri,  until  recently  classed  with  the  bacteria,  but  now  placed  by  Schaudinn 
and  others  with  the  flagellate  genus  Trypanosoma.  It  is  a  delicate  filament- 
ous organism  of  spiral  form  and  much  elongated,  its  length  equaling  four  to 
six  times  the  diameter  of  a  red  hlood-corpuscle  (Fig.  30).  Examined  under  th* 
microscope  during  a  pyretic  period,  it  is  seen  to  exhibit  active  motion  anHMig 
the  blood-cells,  this  motion  being  spiral  and  following  the  long  axis  of  the 
organism.  It  is  aerobic,  and  may  best  be  demonstrated  in  dry  bUjod  by  stuning 
with  Wright's  stain.  It  is  apparent  in  the  blood  only  during  the  paroxysms, 
and  Dr.  Van  Dyke  Carter's  careful  sudies  have  shown  that  by  inoculation  o( 
the  blood  containing  spirillar  organisms  the  disease  may  be  conveyed  to  new 
or  old  subjects.    Shortly  before  the  crisis  the  spirilla  disappear  from  the  blood, 
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ind  are,  as  a  rule,  absent  during  the  whole  of  the  succeeding  apyrexial  period. 
After  death  they  are  found  in  aU  the  organs,  but  they  have  not  been  cultivated 
suooessfuUy  on  artificial  media. 

Prodiqioaing  Causes. — Age, — ^The  complaint  b  most  common  in  young 
idults  between  fifteen  and  twenty-five  years. 

Sex. — ^A  larger  proportion  of  males  than  females  is  affected. 

Famine  and  antihygienic  surroundings  are  potent  predisposing  causes. 

Mode  of  Infection. — ^Tiotin's  studies  indicate  that  the  medium  of  trans- 
mission may  be  through  suctorial  insects  (as  bedbugs).  Mackie  observed  an 
epidemic  of  relapsing  fever  in  which  the  Pediculus  corporis  played  a  part  in 
the  transmission  of  the  disease.  A  well-marked  percentage  of  the  lice  taken 
from  the  infected  ward  contained  multiplying  spirilla.  During  epidemics 
nurses  and  physicians  are  frequent  sufferers,  and  there  is  some  evidence  that 
the  disease  may  be  conveyed  by  fomites. 

Clinical  History. — ^The  incubation  period  ranges  in  its  duration  from 
four  to  ten  days,  though  sometimes  it  is  even  briefer;  and  in  this  stage  certain 
symptoms  (malaise,  fugitive  pains)  may  appear. 

The  isYaaion  b  abrupt,  often  occurring  on  awakening  in  the  morning,  and 
commonly  the  attack  is  ushered  in  with  a  severe  rigor,  though  there  may  be 
only  a  repeated  slight  shivering.  The  chief  accompanying  symptoms  are 
frontal  h^ulache,  vertigo,  severe  pains  in  the  loins  and  limbs,  and  marked 
prostration.  The  temperature  rises  soon,  and  often  rapidly,  peaching  105°  to 
106°  F.  (40.5**-41.1°  C.)  on  the  first  or  second  day.  The  shin  is  dry  and  pun- 
gent, and  presents  very  soon  either  a  "characteristic  dirty  yellow  color"  or  a 
distincdy  bronzed  appearance.  The  cheeks  are  flushed,  the  eyes  sunken,  and 
profuse  perspiration  often  takes  place,  in  consequence  of  which  sudamina  are 
frequendy  observed.  Other  forms  of  eruption  have  been  described,  but  none 
that  are  either  constant  or  characteristic.  In  certain  epidemics  herpes  lahialis 
has  been  noticed.  At  first  the  tongue  is  moist  and  coated  with  a  yellowish-white 
fur,  and  later  it  may  become  brown,  dry,  and  fissured,  with  sordes  on  the  teeth. 
Vkerative  stoTnatUis  has  been  observed  occasionally,  and  catarrhal  pharyngitis 
ftod  mild  tonsillitis  may  be  evidenced  by  pain  on  swallowing.  Among  the 
^lin  symptoms  are  excessive  thirst,  anorexia,  nausea,  and  vomiting.  The 
vomitus  may  be  yellowish-green,  green,  or  even  black  in  color,  and  consists 
partly  of  bile  (rarely,  also,  blood)  and  gastric  secretions.  Constipation  often 
precedes  invasion,  and  is  apt  to  continue  throughout  the  attack. 

The  pulse  rises  rapidly  with  the  temperature,  though  the  normal  ratio 
between  the  two  fa  not  maintained.  The  pulse  is  full  and  strong,  and  its 
beats  number  from  100  to  140  or  more  per  minute;  but  in  serious  cases  it  be- 
comes weak,  irregular,  or  even  intermittent,  while  at  the  same  time  the  heart 
sounds  grow  more  and  more  indfatinct.  Hemic  murmurs  may  be  audible. 
"^nervous  manifestations  are  not  of  a  grave  character,  but  the  headache 
Pcwists,  is  severe  throughout,  and  the  patient  is  restive  and  sleepless.  Delirium 
*s  not  common  except  only  in  rare  cases  toward  the  crisis,  and  the  intellect 
remains  clear,  as  a  rule.  The  urine  presents  the  ordinary  febrile  characteristics, 
wd  may  contain  albumin  and  casts.  It  also  contains  bile-pigment  when  jaun- 
QJoe  is  present.  The  respirations  are  accelerated,  and  urgent  dyspnea  may 
P'^ecede  the  crisfa. 

The  physical  signs  during  the  febrile  paroxysms  are  few.  The  epigastric 
^on  and  the  nerve-trunks  are  tender  to  the  touch,  while  the  skin  surface 
wd  certain  muscles  are  often  hyi>eresthetic.  Palpation  detects  a  variable 
ppee  of  enlargement  of  the  spleen  and  liver,  and  the  signs  of  bronchitis,  of 
wbular  pneumonia,  and  of  hypostatic  congestion  of  the  lungs  may  be  present. 
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The  symptoms  above  detailed  persist  with  slight  daily  fluctuatuns  of  tempera- 
ture until  the  crisis. 

The  Ciisia. — This  occurs  from  the  6ftb  to  the  seventh  day,  and  nrdy  as 
late  as  the  tenth.  It  is  sometimes  heralded  by  a  critical  rise  of  tempovture, 
the  mercury  touching  108°  F.  (42.2°  C),  but  evidenced  chiefly  by  a  rapid  fall 
of  lemperature  (within  twelve  hours)  to  or  below  the  normal,  with  profuse 
sweating.  Coincidently,  all  other  symptoms  disappear  with  marvelous  r^iid- 
ity.  The  critical  sweat  may  be  replaced  by  diarrhea,  intestinal  bemoTrbi^, 
metrorrhagia  or  epistaxis,  and  after  the  lapse  of  a  day  or  two  the  patimt 
expresses  himself  as  being  well. 

During  the  intent^  between  the  paroxysms  the  skin  may  exhibit  a  faintly 
jaundiced  tint;  there  may  be  trivial  evening  exacerbations  of  temperature, 
particularly  if  complications  be  present  and  outlast  the  fever  stage;  and  the 
spleen  is  evidently  enlarged.  There  may  be,  rarely,  but  a  single  paraxysm. 
As  a  rule,  at  the  expiration  of  the  second  week,  a  recurrence  of  all  the  active 
symptoms  of  the  primary  attack  occurs,  including  the  rigor  and  fever.  Quite 
frequently  a  third  pyrexial  stage  takes  place,  and  rarely  a  fourth  or  even  fifth. 
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The  doratioii  of  the  first  reUpse  is  briefer  than  the  primary  pyretic  stage, 
and  if  there  be  subsequent  relapses,  each  succeeding  one  is  separated  from  its 
predecessor  by  the  usual  apyrexial  period,  but  is  briefer  and  lighter.  Hence, 
should  a  fourth  or  a  fifth  febrile  period  occur,  it  is,  as  a  rule,  quite  rudimentaiy. 
The  relative  duration  and  severity  of  the  different  febrile  periods,  and  thor 
manner  of  recurrence,  are  best  appreciated  by  a  glance  at  the  temperature- 
chart  (Fig.  31). 

Complications. — These  are  not  frequent.  At  the  head  of  the  list  stands 
fo6ar  pneumonia,  and  next  come  bronchopneumonia,  which  is  always  secondary. 
Rupture  of  the  spleen  may  occur.  Other  compUcations  are  septicopyemic 
processes,  hemorrhagic  nephritis,  hematuria,  iritis,  iridochoroiditb,  parotitis, 
laryngitis,  enterocolitis,  and  neuritis.  In  pregnant  women  abortion  may 
take  place.  Epistaxis  has  been  noted,  and  may  prove  dangerous.  As  the  re- 
sult of  the  very  high  temperature  and  toxemia  the  heart  may  become  suddenly 
paralyzed. 

Clinical  Varieties. — The  difference  in  the  general  course  ci  cases 
in  different  epidemics,  and  even  in  the  same  one,  is,  for  the  most  part,  the  direct 
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Rsolt  of  the  varying  degrees  of  intensity  of  the  infection.  Thus  very  light 
I  or  even  rudimentary  cases  occur  in  which  the  whole  course  may  be  made  up 
I  of  one  or  two  brief  febrile  periods,  and  their  resemblance  to  ordinary  inter- 
mittents  may  be  close.  The  so-called  biliovs  typhoid,  which  is  a  form  of  relaps- 
ing fever,  occupies  the  other  extremity,  being  of  malignant  type.  The  symp- 
toms are  greatly  intensified;  but  more  often,  perhaps,  the  condition  early 
merges  into  a  typhoid  state,  to  which  are  added  certain  grave  features  and 
oomplications  (marked  icterus,  hematemesis  and  hemorrhages  from  other  out- 
lets of  die  body,  uremia,  sudden  collapse,  etc.).  Septic  and  pyemic  processes, 
indudrng  infarctions,  are  common  accompaniments,  and  the  outcome  is  fre- 
quently unfavorable. 

Mention  has  already  been  made  of  the  fact  that  the  Spirillum  obermeieri 
is  lespoDsible  for  the  ordinary  relapsing  fever  of  Europe.  The  many  other 
types  of  tick  and  relapsing  fever  that  are  found  elsewhere  have  been  found  to 
be  due  to  other  species  of  spirilla.  These  species  vary  morphologically  some- 
what, give  different  results  when  injected  into  animals,  and  have  entirely  differ- 
ent agglutinative  properties.  The  spirilla  may  be  transferred  by  the  tick  or 
the  louse.  The  tick  fever  of  West  and  East  Africa,  due  to  Spirillum  duttoni, 
the  virus  of  which  is  inoculated  by  scratching,  is  characterized  by  great  pain 
in  the  spleen  and  vomiting  at  tfie  onset,  numerous  relapses,  and  extreme 
prostration  of  the  patient.  The  relapsing  fever  of  America,  due  to  Spirillum 
notyi,  is  essentially  similar  to  the  European  type,  and,  like  it,  the  vector  is  the 
louse.  The  recurrent  fever  of  Bombay,  due  to  Spirillum  carteri,  is  an  extremely 
serious  type  of  spirilla  infection.  It  occurs  in  two  varieties,  a  form  simulating 
JMlaria  and  one  closely  resembling  severe  typhus  infection.  The  recurrent 
fner  of  Algiers,  due  to  Spirillum  berbera,  is  a  mild  type  of  infection  with,  how- 
^CT,  occasional  cases  having  symptoms  simulating  cerebrospinal  meningitis. 
V^e  recurrent  fever  of  Tonkin  is  a  type  of  the  disorder  caused  by  the  most 
^^^nt  strain  of  spirilla.  The  symptoms  are  extremely  severe  and  death 
^^^*^urs  in  about  27  per  cent,  of  the  cases.  The  disease  is  frequently  associated 
f  J^  marked  hemolytic  manifestations,  jaundice,  purpura,  subcutaneous 
^  *temorrhages,  and  so  on.  In  other  cases  the  symptoms  are  comparable  to  a 
*^er^  typhoid  infection. 

Diagnosis. — ^The  prevalence  of  an  epidemic  in  which  the  cases  pre- 
^P^  similar  symptoms;  the  sudden  onset;  the  course  and  intensity  of  the  fever 
^^  its  concomitants;  the  termination  by  crisis  on  or  about  the  seventh  day; 
™  the  peculiar  manner  of  repetition  of  the  fever  attacks  after  an  afebrile 
P^^J*^  of  equal  duration — are  points  that  distinguish  relapsing  fever  from 
W^^  affections  which  simulate  it  more  or  less  closely.  Additional  symptoms 
™*t  are  of  special  value  for  diagnosis  are:  enlargement  of  the  spleen  and  liver, 
'^©fttive  character  of  the  nervous  and  a  prominence  of  the  gastric  phenomena, 
^  jaundice.  To  be  able  to  state  that  relapsing  fever  is  positively  present 
"^  SjnrocluBta  obermeieri  must  be  found  in  the  blood,  and  this  is  particularly 
^^  b  the  earlier  cases  of  an  epidemic,  before  they  have  passed  through  their 
^|cal  relapses.  To  demonstrate  the  presence  of  this  parasite  in  the  blood 
^IJ'bg  the  fever  stage  is  not  a  difficult  task.  A  drop  of  blood  obtained  from 
™  finger-tip  is  to  be  examined  microscopically  without  previous  dilution. 
On  account  of  their  size  and  motility  the  spirilla  can  be  readily  detected,  and 
o^^y  the  attention  of  the  examiner  is  first  arrested  by  the  peculiar  joggling 
iDovements  of  the  red  blood-corpuscles.  Then  the  real  disturbing  agents 
afpeai  as  slender  spirals  with  a  snake-like  motion.  Their  identity  may  be 
confirmed  by  staining  with  anilin  colors,  and,  in  exceptional  cases,  by  injecting 
them  into  the  blood  of  the  monkey,  in  whom  they  produce  the  disease. 

Differential  Diagnosis. — Typhus  fever  may  be  mistaken  for  relapsing 
/ever,  since  both  have  the  same  predisposing  causes,  both  prevail  epidemically, 
26 
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DIABETES 

{Diabetes  MeUiiua) 


Definition. — A  disorder  of  metabolism,  attended  by  an  abnormal  amount 
of  sugar  in  the  blood,  and  characterized  clinically  by  persistent  glycosuria, 
by  polyuria,  and  by  a  progressive  loss  of  flesh  and  strength. 

Pathogeneda. — ^This  b  still  undetermined.  Postmortem  lesions  of  dif- 
ferent organs  and  structures  of  the  body  have  been  met  with  in  diabetes — ^a 
fact  that  has  given  rise  to  a  variety  of  views. 

(1)  That  it  is  dependent  upon  organic  disease  of  the  pancreas,  especially 
the  granular  atrophy,  or  upon  marked  functional  disturbance  of  this  organ. 
It  has  been  shown  experimentally  that  extirpation  of  the  pancreas  is  followed 
by  diabetes  unless  aberrant  "islands"  in  the  intestines  be  present,  and  that 
if  a  portion  of  the  gland  remains  glycosuria  does  not  result.  MacCallum  says 
that  Cecil  found  pancreatic  lesions  in  more  than  87  per  cent,  of  diabetic  post- 
mortems, the  islands  of  Langerhans  being  always  a^ected. 

Lepine  and  Martz  have  been  able  to  produce  a  glycolytic  ferment  by 
treating  the  pancreas  after  their  own  special  method,  which  need  not  be  de- 
taOed  here.  It  is  probable  that  the  pancreas,  and  particularly  the  cells  form- 
ing the  islands  of  Langerhans,  furnishes  an  internal  secretion  containing  a 
glycolytic  ferment.  This  ferment  is  identical  with  that  which  is  contained  in 
the  blood,  and  in  the  presence  of  which  glycogen  is  assimilated.  Although  the 
pathogenesis  of  diabetes  is  not  yet  fully  understood,  the  consensus  of  present- 
day  opinion  would  seem  to  hold  that  true  diabetes  is  dependent  upon  a  dis- 
tufbance  of  pancreatic  function;  other  factors  in  the  production  of  glycosuria 
{tide  infra)  probably  do  not  produce  a  true  diabetes  with  its  intense  metabolic 
changes,  but  rather  represent  disturbances  of  carbohydrate  tolerance  of  minor 
import  with  a  consequent  symptomatic  glycosuria. 

(2)  The  secretion  of  the  posterior  lobe  of  the  pituitary  gland  is  discharged 

into  the  third  ventricle,  and  Gushing  has  shown  that  any  disturbance,  operative 

or  otherwise,  of  the  flow  is  at  once  followed  by  glycosuria  and  by  a  remarlcable 

lowering  of  the  assimilation  limit  for  sugars.     Anders  and  Jameson^  collected 

a  total  of  246  cases  of  hypophyseal  disease,  and  in  183  the  urinary  findings  were 

mentioned  and  showed  28  instances  of  glycosuria,  in  9  of  which  the  condition 

iras  intermittent.    Contrary   to  the  opinion   of  certain  writers,   pituitary 

glycosuria  without  acromegaly  may  occur  (in  10  of  our  series  as  against  16  in 

which  acromegaly  was  also  associated). 

(3)  The  suprarenal  glands  have  assumed  a  rdle  of  much  importance  since 
the  valuable  researches  of  Herter.  He  found  that  a  solution  of  adrenalin 
chlorid  injected  into  dogs  or  painted  on  their  pancreas  caused  marked  glycosuria. 
Other  reducing  substances  acted  in  a  similar  manner.  On  the  other  hand, 
excision  of  the  left  suprarenal  gland  with  ligation  of  the  blood-vessels  of  the 

'  Amer.  J  our.  Med.  Sci.y  September,  1914. 
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IttDS.  These  peculiar  structures  appear  to  have  a  different  function  from 
that  possessed  by  the  other  pancreatic  cells,  and  are  probably  the  source  of  the 
internal  secretion  of  the  pancreas.  In  chronic  interstitial  pancreatitis  of  the 
wUrUmkar  type  the  islands  of  Langerhans  are  affected  only  late,  and  gly- 
eosoria  is  rare.  The  changes  following  occlusion  of  the  pancreatic  duct  by 
cilcahis,  growths,  etc.,  are  of  this  variety.  In  the  interacinar  type  the  cells 
farming  the  islands  of  Langerhans  are  affected  early,  hyaline  degeneration  of 
the  aq)illaries  may  be  seen,  and  there  is  frequent  and  early  glycosuria.  In 
Herter's  experiments  the  injection  of  fatal  doses  of  adrenalin  was  followed  by 
..   granular  degeneration  of  the  islands  of  Langerhans. 

Acute  necrosis  of  pancreas,  primary  cancer,  and  diffuse  cancer  may  cause 
■  glycosuria,  but  rarely.  The  liver  is  often  enlarged  and  fatty,  particularly  the 
r  nmes  corresponding  to  the  distribution  of  the  hepatic  artery.  According  to 
,  French  writers  there  is  a  diabetic  cirrhosis  of  the  organ  (cirrhose  piffmentaire), 
[*  the  pigment  being  derived  from  destroyed  blood-cells.  Microscopically y  the 
f  Hver^ells  are  found  to  be  enlarged,  nucleated,  and  globular  in  outline.  Rind- 
fleisch  holds  that  these  changes  are  most  striking  in  the  peripheral  portion  of 
the  lobule. 

Tie  Kidneys, — A  well-marked  chronic  interstitial  nephritis,  with  fatty 
degeneration,  is  often  present.  The  tubal  epithelium  and  the  vessels  of  the 
malpighian  bodies  may  show  a  hyaline  change.  More  commonly  the  appear- 
•Mes  are  those  of  an  ordinary  catarrhal  nephritis.  > 

Nervous  System, — In  rare  instances  organic  disease  of  the  medulla  (tumors, 
sderosis,  etc.)  is  found.  Changes  in  the  posterior  columns  of  the  cord  have 
hcen  noted,  and  a  peripheral  neuritis,  simple  or  multiple,  is  commonly  seen. 
The  so-called  diabetic  tabes  is  generally  supposed  to  be  due  to  multiple  neuritis, 
^^'^^''cme  hyperemia  and  edema  of  the  meninges  was  found  in  all  of  8  cases  of 
tabetic  coma  (Hanssen). 

Tie  Lungs, — ^The  conmionest  lesions  in  the  lungs  are  gangrene  following 
pneumonia  and  the  so-called  diabetic  phthisis.  Fatty  emboli  are  found  in  the 
puhnonary  vesseb. 

The  Heart. — Arteriosclerosis  with  cardiac  hypertrophy  is  often  met  with, 
hut  does  not  constitute  a  peculiar  lesion. 

Tie  Skin. — Cutaneous  pigmentation  (diabetic  bronze  of  the  French), 
niore  or  less  uniform,  has  been  reported  in  9  cases  (Hanot  and  Chauffard). 
« IS  associated  with  hypertrophic  cirrhosis  of  the  liver. 

^he  Stomach. — Dilatation  and,  according  to  Jacobson,  marked  catarrhal 
™ige8  are  conunon  in  the  early  stage. 

Tie  Blood. — ^The  recently  devised  microchemical  methods  of  determining 
^  sugar  content  of  the  blood  has  thrown  much  light  on  some  of  the  funda- 
°^^  problems  of  diabetes.     It  has  been  shown  that  the  blood-sugar  of  the 
'l^'nial  fasting  individual  varies  between  0.08  and  0.10  per  cent.     The  inges- 
***  of  carbohydrates  is  followed  by  a  rapid  rise  in  the  blood-sugar  content, 
''^'^^'ung  its  maximum  in  one-half  hour,  and  again  becoming  normal  in  about 
^0  hours.    If  the  blood-sugar  reaches  0.17  to  0.18  per  cent.  (Hamman  and 
™8chman),^  sugar  is  excreted  by  the  kidney — the  kidney  threshold.     In  the 
dwetic  the  blood-sugar  never  reaches  the  normal,  and  after  a  carbohydrate 
DJ^  takes  a  long  time  to  reach  the  lowest  level  attainable.    The  renal 
thftshold  may  be  considerably  higher,  furthermore,  than  in  the  normal  indi- 
vidual.   Thus  the  blood-sugar  may  reach  0.35  per  cent.  (Foster  and  Davis)* 
wittout  glycosuria;  or  0.4  per  cent,  or  more  blood-sugar  may  be  present  yAih 

'  Proceedings  Amer.  Soc.  Clin.  Investigation^  1916,  p.  27. 
« Ibid,,  p.  28, 
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only  a  comparatively  small  quantity  of  sugar  excreted.^  Mosenthal  and  his 
associates  claim  that  the  maximal  percentage  of  blood-sugar  occurring  in 
diabetic  individuals  in  a  carbohydrate-free  diet,  or  one  containing  a  moderate 
amount  of  starch,  can  be  obtained  by  making  the  determination  one  or  two 
hours  after  breakfast.  Bloor  has  shown  that  the  blood  lipoids  are  increased 
in  direct  proportion  to  the  severity  of  the  diabetes,  so  that  in  severe  cases  the 
increase  may  be  up  to  100  per  cent,  or  more  of  the  normal  values.  The  alkalin- 
ity of  the  blood  is  diminished,  probably  owing  to  the  presence  of  acid.  The 
corpuscles  show  no  special  alterations. 

General  Etiology. — (a)  Heredity  is  generally  believed  to  exert  a  pre- 
disposing influence,  since  cases  are  observed  to  succeed  one  another  in  the 
same  family  (in  40  per  cent,  out  of  300  cases — ^Williamson).  (6)  The  male  sex 
suffers  much  more  frequently  than  the  female.  Wegeli,  however,  found  in  107 
cases  that  children  of  both  sexes  were  affected  in  an  equal  proportion,  (c) 
Age, — ^Most  cases  occur  between  thirty-five  and  sixty  years  of  age.  Infantile 
diabetes  is  rare,  and  occurs  most  frequently  about  die  age  of  five,  though  it 
has  been  met  with  under  one  year.  The  severity  of  the  i^ection  is  usually  in 
direct  relationship  to  the  age  of  the  patient.  Diabetes  is  severe  in  the  young, 
relatively  innocuous  in  the  aged,  (rf)  The  Hebrew  race  is  especially  susceptible. 
The  colored  race  rarely  suffers,  although  of  a  series  of  77  cases,  8,  or  10.3  per 
cent.,  were  in  negroes  (Futcher).  There  are  few  diabetics  among  the  Japanese, 
whose  chief  diet  is  of  a  starchy  nature,  (e)  The  better  classes  of  society  fur- 
nish most  instances.  (/)  A  nervovs  shock  or  strain  or  prolonged  mental  anxiety 
acts  as  a  predisposing  cause.  Severe  emotion,  exemplified  in  fear,  rage,  and 
pain,  produces  an  increased  discharge  of  epinephrin  into  the  blood  and  tempo- 
rary glycosuria.*  (g)  Occupation, — ^The  urine  of  607  individuak  engaged  in 
manual  labor  that  required  great  muscular  and  respiratory  activity  showed 
no  sugar  in  any  case;  while  the  urine  of  100  individuals  engaged  in  intellectual 
work  of  a  more  or  less  fatiguing  character,  but  always  intense  and  sedentary, 
showed  sugar  in  10  of  the  cases  (Worms).  (A)  Obesity  predisposes  somewhat. 
(i)  Certain  chronic  diseases — e.  g.,  syphilis,  malaria,  gout — predispose.  Warthin 
and  Wilson'  think  it  probable  that  latent  syphilis  is  the  chief  factor  in  the 
production  of  diabetic  pancreatitis.  On  the  other  hand,  Williams'*  observations 
indicate  that  syphilis  is  rarely  the  provocative  agent.  ( j)  Pregnuncy  has  a  slight 
though  decisive  influence.  Usually  lactose  is  the  sugar  in  the  glycosuria  of 
pregnancy,  but  it  may  be  grape-sugar,  or  both.  The  glycosuria  of  pregnancy  is 
probably  of  the  renal  tj^pe,  hence  without  abnormal  proportion  of  sugar  in  the 
blood,  (k)  It  sometimes  follows  acute  infectious  diseases,  (/)  Locality, — Diabetes 
mellitus  is,  comparatively  speaking,  rare  in  America,  although  Hare's  statistics 
indicate  that  diabetes  is  becoming  more  prevalent.  In  certain  other  countries 
(Normandy,  India,  France)  diabetics  appear  to  be  constantly  increasing  in 
number,  the  mortality  in  Paris  having  more  than  doubled  from  1883  to  1892, 
inclusive.  The  disease  is  much  more  frequent  in  cities  than  in  rural  districts. 
(m)  Diet, — An  overabundant  diet  rich  in  carbohydrates  seems  to  be  a  factor 
in  some  cases  of  diabetes.  On  the  contrary,  a  diet  such  as  many  of  the  com- 
batant countries  in  the  Great  War  were  compelled  to  resort  to  not  only  de- 
creased the  average  number  of  new  cases  seen  but  also  exhibited  a  beneficial 
effect  upon  the  known  cases  of  diabetes.  Williamson  found  in  his  300  cases 
that  prolonged  excessive  eating  of  sugar  or  sweetened  foods  was  a  predi^x)8iDg 
cause  in  93,  or  31  per  cent. 

*  Jour.  Biol,  Chem.j  1916,  xx\'i,  417. 

'  Jour,  Amer,  Med.  Assoc.,  August  8,  1914,  p.  485. 

*  Amer,  Jour.  Med.  Sci.,  August,  1916,  p.  157. 

*  Jour.  Amer,  Med.  Assoc.,  1918,  boi,  365. 
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Spedal  Etiology. — ^Under  this  head  may  be  arranged  the  following  groups 
of  cases :  (1)  Diabetes  due  to  pancreatic  disease.  (2)  Cases  occasioned  by  hepatic 
disease  (organic  and  functional).  (3)  Those  comparatively  rare  instances 
caused  by  disease  of  the  brain  (tumors,  sclerosis,  or  irritative  lesions  of  the  diabetic 
center)  and  spinal  cord.  (4)  Disease  of  the  posterior  lobe  of  the  pituitary  gland. 
(5)  Diabetes  following  traumatism,  and  especially  injuries  to  die  head.  Not 
infrequently  it  occurs  after  injuries  to  other  parts  of  the  body,  such  as  the  spine, 
sacral  region,  abdomen,  etc.  In  212  cases  of  traumatism  of  the  head  Higgins 
and  C^den  found  20  cases  of  glycosuria,  though  only  a  small  proportion  of  the 
cases  (2)  exhibited  a  permanent  glycosuria. 

Clinical  History. — ^For  the  sake  of  accuracy  and  convenience  of  de- 
scription, the  cases  will  be  divided  into  the  acute  and  chronic  forms. 

1.  Acute  Diabetes  Mellitus. — ^The  instances  are  few  and  the  course 

is,  as  a  rule,  rather  subacute  than  acute,  manifesting  a  predilection  for  the 

young  and  middle  aged.    The  onset  is  more  abrupt  than  in  the  chronic  form, 

but  the  characteristic  features  do  not  differ  from  those  of  the  latter.    Many 

o(  the  cases  due  to  pancreatic  disease  are  of  this  class.    Exceptionally,  acute 

diabetes  occurs  in  the  aged. 

2.  Chronic  Diabetes. — ^The  symptoms  are  evolved  slowly  and  gradually, 
as  a  rule,  and  prominent  among  prodromal  conditions  is  dyspepsia  or  chronic 
gastric  catarrh.  We  may  note  certain  nervous  disorders,  such  as  headache, 
mental  irritability,  moroseness,  and  insomnia,  with  or  without  gastro-intestinal 
symptoms.  The  patient  may  suffer  merely  from  general  debility  and  malaise, 
aod  either  frequent  micturition,  polyuria,  or  unnatural  thirst  is  apt  to  be  noticed. 
Rarely  diabetes  has  an  abrupt  onset,  as  after  an  injiury,  a  sudden  nervous 
shod,  or  a  chill.  With  the  development  of  the  affection  the  polyuria  and 
thirst  become  marked,  the  appetite  keen,  and  glycosuria  appears.  In  spite  of 
the  enormous  quantities  of  food  taken,  progressive  emaciation  and  debility 
attend. 

Leadinf  Symptoms  and  Complications  in  Detail. — (1)  The  Urinary  Symp- 
tom.—The  daily  amount  of  urine  varies  from  4  to  5  pints  to  as  many  gallons. 
In  mOd  cases  and  in  intercurrent  febrile  attacks  it  may  be  slightly,  if  at  all, 
increased  in  quantity.  The  twenty-four-hour  speciemen  should  be  examined 
at  once,  lest  yeast-cells  develop  and  cause  the  sugar  to  disappear.  Its  color 
is  pale  and  its  specific  gravity  ranges  from  1020  to  1050,  rarely  being  as  low  as 
J015;  it  has  an  acid  reaction,  a  sweetish,  aromatic  odor,  and  a  distinctly  sweet- 
ish taste.  Sugar  is  present,  the  amount  varying  from  i  to  1  i>er  cent,  in  mild 
<*ses,  to  5  or  even  10  per  cent,  in  severe  attacks.  The  amount  eliminated  in 
the  twenty-four  hours  varies  from  5  ounces  to  1  pound  or  more. 

Other  forms  of  sugar  than  glucose  (inosite  and  levulose)  may  be  contained 
^  the  urine,  and  glycogen  has  rarely  been  found.  The  urine  may  also  contain 
•cetone  bodies  (acetone,  diacetic  acid,  beta-oxybutyric  acid).  Hirschfeld's 
studies  upon  the  excretion  of  acetone  in  diabetics  show  that  in  severe  forms 
^  increased  amount  is  excreted.  Diacetic  acid  is  probably  of  graver  signifi- 
^ce  than  acetone,  while  the  presence  of  beta-oxybutyric  acid  is  a  danger- 
signal  of  diabetic  coma  (vide  infra). 

The  urea  is  increased,  Kaidfman  finding  it  in  the  blood  of  diabetic  dogs  to 
^  doubled.  Uric  acid  is  either  normal  in  quantity  or  increased,  but  a  large 
J^ount  of  ammonium  is  present,  indicating  an  increase  of  organic  acids, 
lue  phosphates  may  also  be  present  in  greatly  increased  proportion  (Ralfe), 
^i  in  such  cases  the  glycosuria  may  be  more  or  less  intermittent.  Lipuria 
°^y  be  present  and  creatinin  is  increased. 

.    Slight  albuminuria,  often  with  an  intermittent  tendency,  is  common  even 
»n  the  early  stages,  and  is  not  of  grave  significance.    Well-marked  nephritis 
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with  its  characteristic  phenomena  may  develop,  though  usually  in  advanced 
diabetes;  and  if  albuminuria  be  marked,  the  amount  of  sugar  excreted  may  be 
considerably  diminished.  The  development  of  chronic  interstitial  nephritis, 
however,  is  not  a  favorable  complication,  as  some  have  supposed.  Hie 
glycosuria,  or  absence  of  glycosuria,  is  not  a  true  criterion  of  the  hypergly- 
cemia, since  the  nephritis  has  lowered  the  permeability  of  the  kidney  for  sugar. 
In  these  cases  the  estimation  of  the  sugar  of  the  urine  should  always  be  supple- 
mented by  the  determination  of  the  sugar  of  the  blood  (Chase  and  Myers).* 
Arteriosclerosis  may  be  observed,  and  pyelonephritis  (rarely)  and  cystitis 
(not  rarely)  may  appear  as  complications.  A  marked  reduction  in  the  per- 
centage of  dextrose  may  accompany  the  development  of  intercurrent  febrile 
affections.  As  the  result  of  fermentative  processes  in  the  bladder  gases  may 
form  {pneumaturia). 

(2)  Digestive  Symptoms. — Although  a  general  feature,  thirst  may  be  dis- 
cussed under  this  head.  This  symptom  may  be  most  distressing,  necessitat- 
ing the  drinking  of  large  quantities  of  water  at  frequent  intervals  both  by  night 
and  by  day.  The  amount  of  water  taken  stands  in  direct  relation  to  the  amount 
eliminated.  Notwithstanding  the  fact  that  the  increased  amount  of  water  is 
needed  to  dissolve  the  sugar,  cases  of  confirmed  diabetes  are  met  with  in  which 
thirst  is  not  marked.  Cases  are  also  encountered  in  which  the  amount  of  urine 
is  large  and  the  i)ercentage  of  sugar  excreted  very  low.  The  cause  of  the 
unusual  thirst  b  probably  an  increased  systemic  demand  for  liquids. 

The  appetite  is  abnormally  large  and  sometimes  almost  insatiable  (bulimia), 
and  there  may  be  an  intense  craving  for  carbohydrates.  Luckhardt's  studies 
indicate  that  the  iK)lyphagia  is  attributable  to  true  hunger  rather  than  to 
some  perverted  appetite  due  to  the  condition.  I  have,  however,  met  with 
instances  of  diabetes  in  which  the  appetite  was  not  inordinate.  Considering 
the  quantity  of  food  consumed,  the  digestion  is  often  surprisingly  good,  but 
the  association  of  dyspepsia  and  diabetes  b  by  no  means  an  uncommon  one. 
The  stomach  may  be  found  enormously  dilated  at  times,  yet  functionating 
normally.  There  is  constipation,  though  brief  intervening  attacks  of  diarrhea 
may  occur. 

The  tongue  is  generally  dry,  large,  often  presenting  a  rough  and  fissured 
surface,  and  it  may  either  be  coated  or  red  and  glazed.  The  gums  sometimes 
swell,  and  may  ooze  blood.  The  saliva  is  scanty  and  its  reaction  persistently 
acid,  while  the  salivary  secretion  may  show  sugar  on  testing.  The  teeth 
decay,  and  aphthous  stomatitis  or  thrush  may  attack  the  oral  cavity. 

The  liver  is  frequently  somewhat  enlarged,  though  the  biliary  secretion 
usually  is  not  disturbed;  jaundice  may,  however,  arise  as  a  complication. 
Marie  has  given  a  description  of  pigmentary  "hypertrophic  cirrhosis  with  diabetes 
mellitus,"  of  which  only  9  undoubted  cases  have  been  published.  It  appears 
late  in  adult  life,  and,  in  addition  to  the  symptoms  of  diabetes  mellitus,  slight 
ascites,  considerable  hypertrophy  of  the  liver  and  spleen,  with  brown  or  even 
gray-black  cutaneous  pigmentation,  are  among  the  chief  features  noted. 
There  is  no  true  icterus  as  a  rule,  but  the  urine  is  highly  colored  and  contains 
bile-pigments.     Bernoulli*  reports  41  cases  of  so-called  bronzed  diabetes. 

(3)  CtUaneous  Manifestations, — Diabetic  urine,  on  account  of  the  sugar 
it  contains,  has  irritant  properties,  and  often  produces  in  the  female  pruritus 
vulwB,  a  troublesome  symptom  and  one  that  should  excite  suspicion  of  this 
disease.  In  the  male,  balanitis  often  occurs,  due  to  the  effect  of  the  decomposing 
urine,  and  from  the  same  cause  the  genitals  and  adjacent  cutaneous  surfaces 
may  be  the  seat  of  eczema,  particularly  in  women.     General  pruritus,  due  to 

*  Jour.  Amer.  Med.  Assoc.,  September  23,  1916,  p.  929. 

*  Correspondem-Blatt  fur  Schweizer  Aerzte^  Basel,  July  1,  1910. 
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iintati(m  of  sensory  nerves  by  the  glycemia,  may  be  observed.  The  skin  is 
TBuafly  harsh  and  dry,  though  rarely  copious  perspiration  may  be  observed 
and  particularly  if  phthisis  be  a  complication.  The  hair  often  falls  off,  and 
in  one  of  my  cases  onychia  with  shedding  of  the  nails  occurred.  Among  the 
oommonest  of  the  early  cutaneous  symptoms  are  furuncles  and  boils.  Later 
large  carbuncles  often  appear.  Gangrene  (especially  of  the  feet)  due  to  arterio- 
aderosis  is  not  infrequent,  and  edemas  arising  independently  of  nephritis,  is 
not  unoommon.    Morris  has  reported  21  cases  of  xanthoma  diabeticorum. 

(4)  Nertoits  Symptoms. — Peripheral  neuritis  is  common.  The  most  fre- 
quent form  is  diabetes  tabes,  indicated  by  an  absence  of  the  knee-jerks,  dart- 
ing pains,  paresis  of  the  extensors  of  the  foot,  and  by  the  steppage  gait.  Other 
symptoms  may  be  numbness,  tingling,  and  certain  trophic  disturbances — 
shedding  of  the  nails  and  perforating  ulcer  of  the  foot.  R.  T.  Williamson  found 
the  knee-jerk  absent  in  25  of  50  cases  recorded ;  and  in  18  of  21  cases  of  diabetic 
ooma.  Schupfer  attributed  absence  of  patellar  reflex  to  toxic  effects  in  most 
cases.  Neuralgia  may  be  a  troublesome  symptom,  particularly  when  it  is  of 
the  symmetric  sciatic  type,  and  it  points  to  neuritis.  The  same  is  true 
of  paraplegia,  a  condition  that  may  be  met.     Herpes  zoster  may  be  observed. 

Psychopathia  {e.  g.,  irritability  of  temper,  hypochondriasis)  may  some- 
tunes  be  present,  and  temporary  hemiplegia  has  been  noted. 

(5)  Special-sense  Symptoms, — Not  infrequently  cataract  develops,  leading 
to  blindness.  Its  cause  is  not  clear.  Transient  ptosis  and  strabismus  are 
aeen,  and  among  other  ocular  conditions  are  optic-nerve  atrophy,  iritis,  retinitis 
(often  due  to  associated  nephritis),  and  hemorrhage.  Amaurosis  is  rarely 
^^Dserved.  Krause  and  Heine^  emphasize  a  marked  reduction  in  the  intra- 
^^J^*"ar  pressure  in  diabetic  coma.  Among  the  aural  symptoms  I  would  men- 
tKm  otalgia,  otitis  media,  and  mastoid  disease. 

(6)  Muscular  Symptoms. — In  diabetics  there  is  a  tendency  to  cramps, 
f^*cially  in  the  caft  of  the  leg,. that  appears  during  the  night  and  on  waking 
ni  the  morning.  Unschuld  found  it  present  in  33  out  of  109  cases.  Another 
^J'ncty  of  cramps  that  may  appear  at  any  hour  of  the  day  may  occur  with 
^  8(Kalled  "gastric  crisis."  In  these  attacks  colicky  pain  in  the  epigastrium 
^th  vomiting  and  fever  attend. 

,  .  u)  Respiratory  System. — ^Rapid,  deep  respirations  are  one  of  the  character- 
^c  symptoms  of  acidosis,  as  acids  act  as  a  stimulus  to  the  respiratory  center, 
^^"ous  pulmonary  complications  may  appear  in  the  advanced  stages.  The 
'^^wt  frequent  is  pulmonary  tuberculosis,  which  has  the  customary  termination, 
™  does  not  differ  from  the  usual  form  of  the  disease.  A  peculiar  vasomotor 
™  eniption  (hyperemia,  bright  redness),  with  bulbous  fingers,  is  sometimes 
«wnd  in  cases  complicated  with  pulmonary  tuberculosis.  A  second,  quite  fre- 
^Qit  complication  is  gangrene  (circumscribed  or  general).  The  peculiar 
pensive  odor  of  the  expectoration  may  be  wanting  here.  A  serious  form 
^  PneuTmmia  (lobar  or  lobular)  sometimes  occurs,  and  may  terminate  in 
««»«raie. 

.  (8)  Circulatory  System. — ^The  pulse  may  be  of  natural  frequency  and  ten- 
*{^  In  other  cases  it  is  somewhat  slow,  and  the  tension  may  be  increased; 
™?  >s  often  due  to  an  associated  arteriosclerosis.  The  heart  is  sometimes 
^^weaL  The  rate  of  the  pulse,  therefore,  varies  greatly:  it  may  be  slow 
'™*^ycardia),  not  exceeding  40  or  50  beats  per  minute,  or  it  may  be  ac- 
^^^^i^ted.  Dyspnea,  a  tendency  to  syncope,  and  gastric  disturbance  may  be 
^^  in  combination.  Associated  with  diabetic  lipemia,  fat  embolism  may 
<^^^'  Symptomatic  anemia  is  present,  and,  in  most  cases,  a  relative  lympho- 
cytosis. 

^  Quoted  by  Hertel,  MUnch.  med.  Wchnschr.j  June  3, 1913. 
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(9)  Sextud  Symptoms, — Impotence  may  be  an  early  symptom;  it  is  ott'Cin 
of  great  diagnostic  significance.  Diabetes  may  be  acquired  during  piegnancr^'' 
per  contra,  the  diabetic  may  conceive,  though  rarely,  and  bear  a  healthy  chiJ^* 
but  death  of  the  fetas  occurs  in  about  one-half  of  the  cases.  Premati^^ 
delivery  occurs  in  many  cases  (26  per  cent.)*  After  delivery  the  condition  ^ 
generally  aggravated.  ^ 

(10)  ConstitiUional  Symptoms, — ^Usually  there  is  a  constantly  increasii^^^^ 
loss  of  flesh  and  strength.     In  the  mildest  types,  however,  good  bodily  nut  ^ 
tion  and  a  fair  degree  of  strength  may  be  maintained.    When  emaciation  i 
progressive  the  polyuria  is  apt  to  be  proportional.     The  temperature  is  at  firs 
normal,  later  usually  subnormal,  though  intercurrent  febrile  attacks,  due 
complications,  are  often  witnessed. 

(11)  Acidosis  is  a  manifestation  of  severe  diabetes  and  should  always 
carefully  watched  for  in  handling  such  a  case.    The  condition  fa  the  result 
"a  disturbance  of  acid-base  equilibrium"  (Rowland).     In  diabetes  it  fa  due  to 
the  faulty  metaboUsm  of  fats,  from  lack  of  carbohydrate  utilization,  whereby 
an  excess  of  fatty  and  other  acids  accumulate  in  the  blood.     Similarly,  in 
starvation  where  carbohydrates  are  withheld  the  acetone  bodies  may  ac- 
cumulate in  the  blood.    In  nephritfa  the  acidosfa  that  occasionally  fa  seen  is 
presumably  due  to  faulty  excretion,  incomplete  excretion  of  these  bodies,  or 
to  retention  of  acid  phosphate.     In  severe  bums  or  in  cardiac  dyspnea  addosis^ji 
fa  probably  the  result  of  insufficient  oxidation  of  the  tissues,  while  the 
that  arises  in  cholera,  severe  diarrhea,  etc.,  may  be  due  to  loss  of  bases  from 
intestines.    It  must  be  understood  that  in  acidosfa  free  acids  do  not  exfat 
as  such  in  the  body,  but  the  excess  of  acid  uses  up  the  alkali  reserve  of 
tissues,  causing  a  tfasue  asphyxia. 

The  symptoms  of  early  or  slight  acidosis  include  headache,  nausea, 
and  indefinite,  vague  neuralgic  pains.     As  acidosis  develops  there  appear 
one  very  pronounced  clinical  symptom,  hyperpnea,  or  very  deep,  rather  rapi 
respirations  due  to  the  stimulation  of  the  respiratory  center  by  the  ini 
acid.     A  fruity  odor  may  also  be  noted  on  the  breath  and  vague  cerebral 
may  be  present.     Laboratory  methods  are  of  the  greatest  value  in  determinin 
the  degree  of  acidosis.     Of  these,  the  estimation  in  the  alveolar  air  of  the  carbor 
dioxid  tension  fa  possibly  the  most  accurate  and  readily  performed.     N< 
mally  it  is  about  40;  in  diabetes  it  becomes  less  and  less  in  direct  relation 
the  severity  of  the  acidosfa,  so  that,  for  example,  figures  imder  20  are  indicati^ 
of  approaching  coma.^     Another  method  fa  the  estimation  of  the  alkali 
serve  of  the  blood.     More  complicated  methods  include  the  hydrogen 
concentration  of  the  blood-serum,  the  combining  power  of  the  plasma  for  O 
and  the  method  of  Sellards.     A  simple  but  not  exact  procedure  has  been 
mended  by  Sellards,  and  modified  somewhat  by  Henderson  and  Palmer. 
reaction  of  the  urine  is  tested  before  and  after  giving  sodium  bicarbonate 
the  mouth.    The  amount  of  soda  necessary  to  neutralize  the  urine  or  make 
alkaline  is  an  indication  of  the  amount  of  alkali  reserve  that  has  been  uaed 
by  the  acetone  bodies.    The  estimation  of  the  degree  of  acetonuria  fa  not 
indication  of  acidosfa,  as  it  does  not  show  the  extent  of  diminution  of  the 
alkalies. 

Acidosis,  in  spite  of  treatment,  may  terminate  in  coma,  or  the  ooma  nk 
appear  suddenly  and  unexpectedly  without  premonitory  symptoms,  su, 
the  presence  of  acidosis.     Coma  usually  results  in  death.     Clinically^ 
may  have  its  onset  in  one  of  the  following  ways: 


^  Amer.  Jour,  Med.  Sd,.  1916,  cli,  184.    In  thfa  article  Peabody  ghra 
summary  of  the  subject  oi  acidosfa,  more  particularly  in  its  relation  to 
For  further  and  more  detailed  information  concerning  acidosis  consult  ▼aiioiis  papm  by^ 
Howland  and  Marriott,  Henderson,  Austin,  Peabody,  Van  Slyke^  Sdlatdfli  and  Solliiiiia^ 
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Qroup  1. — ^To  this  belong  abortive  forms  that  terminate  in  quick  recovery. 
lUs  process  may  be  repeated  several  times  at  intervals,  and  at  last  a  fatal 
ooma  may  supervene. 

QnmpB, — ^Perhaps  the  largest,  in  which  the  diabetic  coma  follows  some  form 
o(  exhausting  exercise.  It  may  end  fatally  in  a  few  hours  or,  though  less 
frequently,  in  three  or  four  days. 

Group  S. — ^This  is  a  comparatively  small  class,  and  is  characterized  by 
ooHapse  of  circulation  (small,  rapid,  feeble,  pulse  cyanosis,  etc.),  leading  to 
ooma.  It  is  induced  either  by  overexercise  or  by  alcoholic  intoxication.  I 
have  seen  2  typical  instances.  Ehrmann  calls  attention  anew  to  a  character- 
istic drop  in  the  blood-pressure  preceding  diabetic  coma  due  to  the  toxic  action 
on  the  cardiovascular  system  of  the  acetone  bodies. 

fttwp  4- — ^Without  previous  dyspnea  or  distress  there  appear  such  symp- 
toms as  headache  and  signs  of  intoxication,  and  these  are  followed  quickly  by 
deep  and  fatal  coma  (Frerichs). 

Qrawp  6. — ^Here  diabetic  coma  is  preluded  by  symptoms  of  some  localized 
disoider,  such  as  gastro-enteritis,  pharyngitis,  pneumonia,  gangrene,  or 
carbunde.  The  attack  sets  in  with  headache,  delirium,  distress,  and  dyspnea, 
both  inspiratory  and  expiratory.  Cyanosis  may  develop  early,  and,  if  so, 
cardiac  failure  precedes  the  coma.  The  duration  is.  from  one  to  five  days. 
Tlis  group,  which  was  first  described  by  Frerichs,  may  have  a  different  onset, 
and  I  have  seen  2  fatal  cases,  one  attended  by  carbuncle  and  the  other  with 
gMtric  symptoms. 

Groups. — Hirschfeld  has  recently  described  a  class  of  cases  in  which  we 
find,  in  old  persons,  a  moderate  glycosuria  and  coma  supervening  under  the 
influence  of  gangrene  or  carbuncle. 

Prognosis. — In  acute  diabetes  the  duration  varies  from  a  few  days  to 
^'^t  or  ten  weeks,  while  in  chronic  diabetes  the  course  ranges  from  one  or 
t^  to  five  or  even  ten  years.  When  the  disease  commences  in  the  declining 
I*nod  of  life,  the  course  is  longer  still.  The  severe  forms  are  generally  fatal, 
™  occur,  as  a  rule,  at  an  early  period  of  Ufe  and  in  persons  with  an  hereditary 
^t.  The  mild  types  and  those  that  occur  later  in  life  offer  a  more  hopeful 
^"c^Snosb,  and  in  certain  cases  the  withdrawal  of  all  carbohydrates  from  the 
®et  will  cause  the  sugar  to  disappear  from  the  urine.  Of  the  special  varieties, 
^^^^^ffi^rUary  glycosuria  is  altogether  favorable  in  its  course,  traumatic  diabetes 
joniewhat  less  so,  while  the  prognosis  of  the  pancreatic  form  is  quite  un- 
»vorable. 

Stout  persons  bear  saccharine  diabetes  better  than  lean.    Joslin^  in  a 

'^  of  1187  cases  found  62  who  lived  longer  than  fifteen  years;  60  of  these 

P'^ents  were  obese.    Diabetes  in  gouty  subjects  often  pursues  a  favorable 

^*'^.    Pre-existing  affections  may  render  the  prospect  gloomy,  and  certain 

^^^pKcations  indicate  grave  danger  (coma,  phthisis,  gangrene,  pneumonia, 

?'"^*iac  weakness,  nephritis).    Cyf  108  such  cases,  64  per  cent,  terminated 

^^y  (Wegeli),  and  between  the  ages  of  four  and  five  years  20  out  of  29  cases 

P^^^bed.    The  appearance  of  beta-oxybutyric  and  diacetic  acids  in  the  urine 

^^  serious  omen,  although  better  borne  by  young  than  old  subjects  on  account 

2  ^^^tter  kidney  function  in  the  former.     Joslin^  has  noted  the  causes  of  death 

*"  ^Uabetic  patients  in  420  cases.    Of  these,  17  died  of  carcinoma,  16  of  pul- 

JWiijaiy  tuberculosis,  62  of  cardiorenal  and  vascular  changes,  36  of  acute  in- 

»^tions  (local  and  general),  while  coma  caused  death  in  273,  or  two-thirds  of 

^  total  number.    Certain  writers  contend  that  all  diabetic  children  die  of 

^*^*na.    Cases  showing  heredity  give  an  increased  mortality  rate. 

1  Amer,  Jour.  Med.  Sci.,  1918,  civ,  47. 
>  Ibid,,  March,  1916,  p.  313. 
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Diagnosis* — Diabetes  is  distinguishable  by  means  of  (1)  its  < 
influences  and  its  pathologic  antecedents  and  relations;  (2)  its  gradual 
by  certain  suspicious  symptoms  (e.  g.,  debility,  impotence,  symmetric  sd 
cataract,  f urunculosis) ;  (3)  the  persistent  presence  of  glycosuria,  polyuria 
later,  acetonuria  and  albuminuria;  (4)  the  inordinate  thirst  and  api 
(5)  cutaneous  boils,  carbuncles,  gangrene,  pruritus  vulvse,  balanitis;  (6)  m 
(especially  double  sciatica),  diabetic  tabes,  and  coma;  (7)  muscular  cr; 
(8)  special  complications;  and  (9)  the  long  course  with  slowly  progr 
asthenia  and  wasting. 

In  suspicious  cases,  even  before  the  discovery  of  sugar  in  the  urine,  f 
sugar  may  be  administered  for  diagnostic  purposes.  If  glycosuria  r 
or  the  blood-sugar  is  higher  than  normal,  and  persists  so  for  more  thai 
hours,  a  lessened  tolerance  to  carbohydrates  is  shown.  This  does  not  i 
sarily  imply  diabetes.  Janney  and  Isaacson^  recommend  as  a  test  of 
tolerance  the  giving  of  a  weighed  amount  of  glucose  equivalent  to  1.75  £ 
sugar  to  every  kilogram  of  body  weight.  The  blood-sugar  is  estimated  1 
injection  of  the  glucose,  one  and  two  hours  afterward.  The  work  was 
independently,  but  about  the  same  time  as  that  of  Hamman  and  Hirsc 
(vide  p.  405).  The  results  of  the  independent  investigators  are  practical! 
same.  Williams^  holds  that  these  tests  are  of  great  value  not  only  i 
ferentiating  cases  of  mild  diabetes  but  also  in  determining  the  degn 
failure  of  carbohydrate  metabolism  in  severe  cases. 

Treatment. — 1.  A  properly  regulated  diet  is  of  the  first  impor 
Such  food  articles  as  contain  starch  or  sugar  (honey,  sugar,  ordinary 
or  bread,  biscuits,  rusks,  toast,  arrow-root,  oatmeal,  cracked  wheat,  ix)t 
tapioca,  sago,  peas,  beans,  turnips,  carrots,  parsnips,  asparagus,  articl 
squashes,  beets,  com,  rice,  hominy,  the  stalks  and  white  parts  of  cal 
figs,  grapes,  prunes,  apples,  pears,  bananas,  jams,  syrups,  sweet  pickles, 
olate,  cocoa,  liquors,  and  sweet  wines)  are  either  to  be  prohibited  or  rest 
to  definite  quantities,  as  will  be  pointed  out  below.  Among  articles  to  fc 
bidden  are  also  the  livers  of  animals,  mollusks  (oysters,  etc.),  and  the 
meat  of  crabs  and  lobsters.  The  chief  diet  must  be  nitrogenous,  and  m^ 
plan  is  to  first  note  the  effect  of  a  rigid  dietary,  as  follows: 

(a)  Animxd  food:    Fresh  meats,  poultry,  game,  bacon,  ham,  fish 
kinds,  including  crabs  and  lobsters  (except  the  inside  meat  of  the  la 
Fatty  substances  should  be  restricted  on  account  of  the  danger  of  prov 
an  acidosis.      Eggs,  cream-cheese,  curds,  and  buttermilk  are  also   all< 

(6)  Vegetables:  Sauer-kraut,  lettuce,  sorrel,  mushrooms,  water-cr 
spinach,  chicory,  celery,  cucumbers,  mustard-cress,  and  pickles  of  vj 
sorts  (except  sweet). 

(c)  Bread:  The  crust  of  a  French  roll,  first  recommended  by  Flint.  El 
has  recently  very  highly  recommended  aleuronat  bread;  it  contains  a 
proportion  of  vegetable  albumins.  The  so-called  No.  1  gluten  biscuit  ; 
only  form  of  gluten  bread  made  in  this  country  that  does  not  contain  r 
as  much  starch  as  the  white  flours  (Tyson). 

(d)  Fruits:    Lemons,  oranges,  and  nuts  (except  chestnuts). 

(e)  Beverages:  Milk  enough  for  cooking  purposes;  tea  and  coffee,  swee 
with  glycerin  or  saccharin;  alkaline  mineral  waters  (Saratoga-Vichy,  Se 
water),  simple  water  with  some  brandy,  and  acidulated  drinks;  Bass's  a 
which  all  the  sugar  is  converted  into  carbonic  acid  and  alcohol,  and  a 
acid  wines  (claret,  Rhine). 

This  strict  diet  usually  causes  the  sugar  to  diminish  greatly  in  am 
and  in  many  cases  to  disappear  entirely.     If  the  patient  keeps  well  noui 

*  Jour,  Amer.  Med.  Assoc^  1918,  hex,  1131. 
« Arch.  IrU.  Med.,  1919,  xxiii,  559.' 
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and  strong,  carbohydrates  need  not  be  added.  The  effects  upon  the  general 
condition  of  the  patient  (body  weight),  as  well  as  upon  the  glycosuria  (ascer- 
tained by  a  daily  quantitative  estimation  of  the  sugar  in  the  urine)  and  the 
^oemia,  are  to  be  carefully  noted,  and  the  proportion  of  carbohydrates  may  be 
increased  gradually  until  the  limit  of  the  system's  ability  to  assimilate  them  is 
iband.  A  more  generous  dietary  is  allowable  only  after  the  sugar  has  been 
fiasfsoX  from  the  urine  for  a  couple  of  months,  and  then  it  is  to  be  adopted  in  a 
gradual  manner.  Failure  to  make  the  urine  sugar  free  by  the  ordinary 
methods  of  restricting  carbohydrates,  or  threatening  coma,  are  indications  for 
the  ao-caUed  starvation  treatment. 

This  dietetic  method  of  treatment,  first  recommended  by  Allen,  is  now 
generally  accepted  and  the  main  elements  are  as  follows:  The  patient  b  made 
to  fast  until  his  urine  is  sugar  free  and  then  for  twenty-four  hours  longer.  The 
doiation  b  usually  three  to  ten  days.  One  cup  of  tea  or  one  of  coffee  daily  is 
allowed.  During  thb  time  the  patient  may  drink  water  freely  and  is  encour- 
aged to  be  up  and  about,  and  to  exercise  as  much  as  possible.  If  acidosb 
(diacetic  acid)  b  present,  0.5  c.c.  of  alcohol  per  kilogram  of  body  weight  daily 
should  be  adminbtered  until  acidosb  disappears.  It  b  best  given  in  small  doses 
every  three  hours.  At  the  end  of  the  fast  feeding  b  begim  with  vegetables 
containing  5  to  6  per  cent,  carbohydrates,  200  grams  being  given  the  first  day. 
JosGn^  has  arranged  vegetables,  fruits,  and  nuts  according  to  the  percentage  of 
carbohydrates,  as  per  the  following  diet  chart,  which  may  be  followed  con- 
veniently: 


Veqrablbs: 

Lettuce. 
Spinach. 
Siuer-kraut. 
String  beans. 
Cdery. 


CtnL 

Cauliflower. 
TomatoeB. 
Rhubarb. 
>lant. 


Beet  greens. 
Water-cress. 
Cabbage. 
Radishes. 
Pumpkin. 
Kohl-rabi. 
Broccoli. 
Vegetable 
nuurrow. 


Cucumt 
Bruasels 

Bprouts. 
SorreL 
Endive. 
Danddion. 
SwiiB  chard. 
Seable. 

Fruits: 

Ripe  olivee  (20  per  cent.  fat). 
Grape-fruit. 


to  PtT  Cent, 

Onions. 

Squash. 

Turnips. 

Carrots. 

Okra. 

Mushrooms. 

Beets. 


16  Per  CnU, 

Green  peas. 
Artichokes. 
Parsnips. 
Canned  lima 
beans. 


90  Pwt  Cent. 

Potatoes. 
Shell  beans. 
Baked  beans. 
Green  com. 
Boiled  rice. 
Boiled  macaroni. 


KoTs: 

Butternuts. 
FigDoUas. 


Lemons. 

Oranges. 

Cranberries. 

Strawberries. 

Blackberries. 

Gooseberries. 

Peaches. 

Pineapple. 

Watermelon. 

Brazil  nuts. 
Black  walnuts. 
Hickory. 
Pecans. 
Filberts. 


Apples. 

Pears. 

Apricots. 

Blueberries. 

Cherries. 

Currants. 

Raspberries. 

Huckleberries. 


Almonds. 
Walnuts 

(English). 
Beechnuts. 
Pistachios. 
Pinenuts. 


Plums. 
Bananas. 


Peanuts. 

40  Per  CerU. 

Chestnuts. 


*  Amer.  Jour.  Med.  Sci.,  October,  1915,  486. 
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Should  sugar  appear,  another  fast  day  is  inserted,  and  the  same  vegetables 
given,  but  cooked  in  three  different  waters.  These  are  practically  carbohydrate 
free  and  always  tolerated.  In  either  case,  the  amount  given  is  doubled  daily 
until  a  fair  tolerance  is  obtained.  Each  appearance  of  sugar  is  the  sign  for  an 
extra  fast  day. 

Whenever  the  tolerance  is  less  than  20  grams  carbohydrate,  fasting  should  be 
practised  one  day  in  seven;  when  the  tolerance  is  between  20  and  50  grams 
carbohydrate,  5  per  cent,  vegetables  and  one-half  the  usual  quantity  of  pro- 
tein and  fat  are  allowed  upon  the  fast  day;  when  the  tolerance  is  between  50 
and  100  grams  carbohydrate,  the  10  and  15  per  cent,  vegetables  are  added 
as  well.  If  the  tolerance  is  more  than  100  grams  carbohydrate  upon  the  weekly 
fast  day  the  carbohydrate  should  be  halved. 

Feeding  is  subsequently  begun  with  not  more  than  one-half  of  the 
hydrate  contained  in  the  diet  at  the  time  of  the  appearance  of  glycosuria—..^ 
Subsequent  carbohydrate  increase  is  made  very  gradually.     When  vegetabh 
tolerance  is  ample,  meat  and  eggs  are  added.    Fats  are  added  last.     A  som< 
what  more  exact  method  of  controlling  the  condition  is  by  observing  the  pei^ 
centage  of  blood-sugar  rather  than  the  glycosuria.     Yet  even  this  mel 
may  not  be  satisfactorily  carried  out,  as  there  is  apparently  in  diabetes  an  a1 
tempt  of  the  organism  so  to  adjust  the  carbohydrate  metabolism  that  su| 
may  be  more  completely  utilized  by  increasing  the  fasting  blood-sugar 
centage.    Therefore  the  attempt  to  reduce  the  blood-sugar  to  normal  valui 
may  do  harm  to  the  diabetic  (Mosenthal,  Clausen,  and  Hiller*). 

Exercise  is  a  valuable  addition  to  the  Allen  method  of  treatment,  since 
has  been  found  that  in  a  patient  free  from  glycosuria  with  persistent  hy] 
glycemia  one  fast  day  with  exercise  may  reduce  the  blood-sugar  as  much 
several  fast  days  without  exercise. 

In  severe,  long-standing  cases  in  which  fat  metabolism  has  suffered  great 
it  has  been  suggested  that  the  fats  first  be  withdrawn  from  the  diet,  then  pi 
teins,  and  lastly  carbohydrates.     By  this  method  the  dangers  of  acidosis 
minimized  to  even  a  greater  extent  than  by  the  inmiediate  withdrawal  of 
food. 

2.  Next  to  an  appropriate  diet  stand  certain  directions  as  to  proper 
living:  (a)  All  forms  of  mental  excitement  and  worry  must  be  avmded;   C^^ 
moderate  and  regular  physical  exercise  aids  metabolism,  and  is  thus  direc^ty 
useful;  massage  may  be  substituted  for  active  exercise  when  the  latter 
prohibited  on  account  of  weakness;  (c)  the  diabetic  requires  a  temperate  an^ 
equable  climate;  (rf)  a  daily  tepid  bath  if  the  patient  be  feeble,  and  a  cold  hstb 
if  he  be  strong,  are  to  be  commended ;  (e)  flannels  should  be  worn  next  to  th^ 
skin  all  the  year  round;  (/)  the  living  and  sleeping  apartments  must  be  thor- 
oughly ventilated ;  (g)  the  teeth  must  receive  careful  attention  in  order  to  pre- 
vent caries. 

3.  Symptomatic  Treatment. — Stillman^  describes  the  routine  treatments 
severe  acidosis  as  carried  out  at  the  Rockefeller  Institute  Hospital  as  follows: 
Sodium  bicarbonate,  3  gm.  per  hour,  dissolved  in  cold  water  until  the  plasma 
bicarbonate  becomes  normal;  fluids  forced  to  the  limit,  up  to  5000  cc.  in 
twenty -four  hours ;  clear  strong  coffee  up  to  1000  c.c.  a  day;  active  catharsis 
with  calomel  and  salts,  together  with  colonic  irrigations;  fatting  from  six  to 
twelve  hours;  if  plasma  bicarbonate  is  not  increased,  light  feeding  of  protrins, 
600  to  800  calories.  Alcohol  has  been  shown  to  have  no  beneficial  effect  on  acid- 
osis and  is,  therefore,  not  recommended.  In  general  it  may  be  said  that  fasting 
not  only  clears  up  an  acidosis  but  also  rids  the  urine  of  sugar.    In  a  small  per^ 

»  Arch.  Int.  Med.,  1918,  xxi,  93. 
» Ibid.,  1919,  xxiv,  445. 
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oentage  of  cases  (6.4)  Stillman  found  that  fasting  either  developed  or  aug- 
mented a  severe  acidosis.    It  is  in  such  cases  that  the  above  routine  is  practised, 
miere  it  is  impossible  to  have  the  patient  in  a  hospital  or  under  laboratory 
control  the  ferric  chlorid  reaction  gives  a  simple  and  fairly  accurate  clinical 
method  of  determining  the  degree  of  acidosis.    The  appearance  of  a  heavy 
i   feiction  is  a  definite  indication  to  discontinue  fasting  and  to  start  active 
.    treatment  to  ward  off  the  threatened  coma.    Furthermore,  the  failure  of  the 
I   iron  reaction  to  disappear  after  several  days  of  fasting  should  also  be  con- 
'   aidcfcd  an  indication  to  stop  the  fasting*treatment  if  the  blood  bicarbonate 
Ims  not  been  observed  daily. 

If  a  patient  is  seen  first  in  a  state  of  diabetic  coma,  bicarbonate  of  soda 

ihoald  be  given  intravenously  in  a  6  per  cent,  solution;  500  c.c.  should 

'    be  given,  and   the  infusion   repeated  in   six   hours,   and   again  six   hours 

H  later.   Boiling  changes  the  alkaline  bicarbonate  to  the  carbonate,  so  the  solu- 

i   tion  should  not  be  prepared  by  boiling  the  liquid  with  the  chemical.    The 

diemical  should  be  sterilized  by  dry  heat  and  then  added  to  sterile  water  which 

B  brought  to  body  heat.     In  an  emergency  when  it  is  impossible  to  get  steril- 

aed  bicarbonate  of  soda  the  pure  crystals  may  be  put  directly  into  the  water. 

This  is  a  measure,  however,  that  should  be  employed  only  in  emergency.    The 

crystals  are  sterile  when  prepared,  but  of  course  subsequently  become  more  or 

kas  contaminated. 

The  subsequent  treatment  of  a  case  of  severe  acidosis  after  the  critical 
^ptoms  have  been  relieved  is  to  determine  the  carbohydrate  tolerance  and 
™^  later,  the  maintenance  diet. 
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J^cfinition. — A  chronic  affection,  characterized  by  constant  thirst  and  an 
•***SMve  flow  of  urine,  which  is  free  from  sugar  and  of  low  specific  gravity. 

Ethology. — Some  degree  of  enlargement  of  the  kidneys,  together  with 
'■^^'^tion,  due  to  pressure  backward  upon  the  renal  structure  by  the  enormous 
^^•'^ties  of  urine  in  the  bladder  and  ureters,  has  been  observed.  The  ureters 
^  P^ves  of  the  kidneys  may  be  dilated,  and  the  bladder,  owing  to  constant 
y^^'^'stention,  may  be  hypertrophied.  The  most  important  pathologic  find- 
^  ^  some  irritative  lesion  of  the  pituitary  gland,  which  is,  however,  not 
™»ys8een. 

Etiology. — (a)  Diabetes  insipidus  is  often  induced  by  injuries  to  the  head 
?^y  possibly  follow  shock  or  fright.  (6)  It  may  occur  during  convalescence 
"^  *?ute  infectious  diseases.  I  have  seen  two  instances  after  influenza  in 
young  subjects,  (c)  Intemperance,  especially  the  consumptoin  of  inordinate 
^l^tities  of  malt  liquors,  proves  a  cause,  (rf)  Heredity. — Weil  found  in  four 
^^"^tions  of  a  certain  family,  consisting  of  91  members,  that  23  exhibited 
J^^inious  polyuria — all,  however,  remaining  in  good  health,  (e)  Age. — The 
y^  is  rdatively  more  frequent  in  childhood  and  early  adolescence  than  is 
^f^ctes  melUtus.  Of  70  cases  collected,  22  were  under  ten  years  of  age,  and  13 
"?^^^  ten  and  twenty  (Roberts) .  ( / )  Most  cases  occm*  in  males  as  compared 
^th  females,     (g)  Syphilis,  either  acquired  or  inherited,  may  cause  it. 

I^thog^nesis. — ^There  is  a  growing  tendency  to  consider  diabetes  insipidus 

*p  evidence  of  disturbance  in  function  of  the  pituitary  gland.    Meyer,  Frank, 

Smunonds,  Gushing,  and  others  have  demonstrated  the  frequency  with  which 

polyuria  is  associated  with  pituitary  disease.    Motzveldt^  advances  the  theory 

*  Jour.  Exper.  Med.,  1917,  xxv,  153. 
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that  the  pituitary  glandular  secretion  has  a  definite  antidiuretic  eflPect,  partica- 
larly  when  diuresis  is  high.  He  has  already  shown  that  extracts  of  the  posterior 
lobe  of  the  pituitary  have  a  distinctly  beneficial  effect  in  the  treatment  of  the 
disease.  Now  he  shows  exp)erimentally  that  such  extracts  are  able  to  chedL 
an  induced  polyuria,  independent  of  the  blood-pressure,  intestinal  absorptioiiy 
or  the  vagus  nerves. 

Clinical  Symptoms: — ^The  onset  is  gradual,  as  a  rule,  but  when  it 
follows  traumatism  it  may  develop  quickly.  There  are  two  main  symptoms — 
the  passage  of  an  enormous  quantity  of  limpid  urine  and  the  constant  thirst 
The  daily  amount  of  urine  varies  from  20  to  60  pints  (10-30  liters);  it  is  trans- 
parent, and  the  specific  gravity  is  low  (1001  to  1005).  While  the  percentage 
of  solids  is  lessened,  the  total  is  usually  about  normal,  and  may  even  be  in- 
creased. Albumin  and  sugar  are  rare.  The  act  of  micturition  is  of  very  fre- 
quent occurrence,  and  the  quantity  of  urine  passed  at  each  sitting  surprisingly 
large.  The  persistent  thirst  necessitates  frequent  drinking,  but  the  voracious 
appetite  seen  in  diabetes  mellitus  does  not  mark  this  disease,  in  which  the  ap- 
petite is  only  slightly  increased.  As  a  result  of  the  polyuria  the  skin  and  mu- 
cous membranes  are  abnormally  dry,  as  in  genuine  diabetes.  But,  unlike  the 
latter  affection,  a  fair  degree  of  bodily  nutrition  is  maintained  as  a  rule.  The 
saliva  and  other  digestive  secretions  are  scanty,  and  this,  together  with  the  good 
appetite,  is  a  fact  which  explains  the  disturbances  of  digestion  sometimes  met 
with.  The  tolerance  of  the  system  to  alcohol  is  often  phenomenal.  Nervous 
phenomena  are  frequently  observed,  such  as  neurasthenic  symptonois,  insonmia, 
and  choreiform  movements. 

Prognosis. — ^The  majority  of  instances  proceed  to  recovery  sooner  or 
later,  while  others  pursue  an  almost  endless  course — ^forty  or  even  fifty  years  in 
duration — and  the  patient  meanwhile  retains  his  general  good  health.  Cases 
due  to  pituitary  tumors  may  live  only  a  comparatively  short  time  after  the 
appearance  of  the  symptoms.  Death  may  also  be  occasioned  by  some  inter- 
current affection. 

Diagnosis. — The  clinical  recognition  of  diabetes  insipidus  rests  upon: 
(a)  the  enormous  amount  of  urine  passed;  (6)  its  low  specific  gravity,  and  (c) 
the  absence  of  sugar  and  albumin. 

Differential  Diagnosis. — Among  affections  that  must  be  differentiated 
are  diabetes  mellitus,  which  has  a  single  point  of  resemblance,  namely,  the 
polyuria;  hysteric  polyuria,  which  is  transient  and  accompanied  by  other 
hysteric  manifestations;  and  chronic  interstitial  nephritis,  which  generaUy 
distinguishes  itself  by  the  presence  of  albumin  and  hyaline  casts  in  the  urine, 
arteriosclerosis,  and  cardiac  hypertrophy. 

Treatment. — The  amount  of  drinking-water  is  to  be  moderated  in  a 
gradual,  cautious  manner,  and  the  patient  should  be  warned  not  to  exceed  his 
actual  necessities.  1  find  also  that  methodic  physical  exercise  and  a  diet  poor 
in  salt  reduces  the  diuresis.     Galvanism  has  its  advocates. 

Treatment  based  upon  the  etiology,  the  deficiency  of  pituitary  secretion, 
has  in  recent  years  been  largely  the  administration  of  pituitary  extracts  by 
hypodermic  or  by  mouth.  Excellent  results  have  been  attributed  to  this 
form  of  therapy.  The  drug  must  be  frequently  repeated,  as  its  effect 
is  transitory.  Other  drugs  that  have  been  employed  include  the  valerian- 
ates, the  bromids,  the  coal-tar  preparations,  potassii  iodid,  quinin,  ergot, 
gallic  acid,  arsenic,  strychnin,  and  opium.  This  long  list  of  drugs  that  have  been 
advocated  is  sufficient  commentary  of  their  usefulness.  In  one  case  Herrick 
obtained  excellent  results  from  lumbar  puncture.  If  a  primary  disease— €.  g.f 
s^T)hilis — exists,  it  must  be  met  on  intelligent  general  therapeutic  principles.  ^ 
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ARTHRITIS  DEFORMANS 

{RheumaJUrid  Arthritis;  Rheumatic  Gout) 

Definition* — ^A  chronic  disease,  charax;terized  by  progressive  changes 
in  the  arthritic  structures  (cartilages,  synovial  membranes,  etc.)  and  by 
osseous  periarticular  formations,  producing  great  deformity.  The  affection 
may  rarely  be  acute  in  its  course. 

Patiiology. — ^An  atrophic  and  a  hypertrophic  form  are  recognized. 
Among  early  gross  changes  in  the  atrophic  form  may  be  an  effusion  into  the 
affected  joints,  but  this  disappears  later.  The  cartilages  are  absorbed,  the  proc- 
ess begiiming  centrally,  where  there  are  both  the  maximum  amount  of  friction 
between  the  opposed  cartilaginous  surfaces  and  the  minimum  blood-supply. 
Disappearance  of  the  cartilages  is  followed  by  the  formation  of  new  bone  or 
fibrous  tissue.  Ankylosis  may  occur,  and  in  marked  cases  two  bones  may  have 
a  common  marrow  cavity. 

The  hypertrophic  form  (degenerative  arthritis  deformans — osteoarthritis) 
is  characterized  primarily  by  changes  in  the  cartilage,  secondarily  by  bony 
changes  in  the  joint.  There  is  around  the  joint  a  series  of  long  nodular  out-> 
growths  which  interfere  seriously  with  the  motion  of  the  joint.  Upon  opening 
sudi  a  joint  there  is  foimd  no  new  fibrous  tissue  nor  tendency  to  ankylosis. 
Tlie  cartilage  may  be  eroded  away  and  the  opposing  bones  may  become 
eburnated. 

Etiology. — ^There  are  three  chief  theories  advanced  to  explain  the  etiology 
of  the  condition:  (1)  That  it  is  nervous  in  origin;  (2)  that  it  is  a  manifestation 
of  abnormal  metabolic  processes,  and  (3)  that  it  is  the  result  of  some  chronic 
infectious  process.  The  first  two  views  have  been  very  generally  discarded  and 
the  weight  of  present-day  opinion  seems  to  be  that  the  disease  results  from  the 
absorption  from  some  focus  of  infection  of  toxins  which  have  a  special  predilec- 
tion for  joint  tissues,  or  from  the  direct  action  of  bacteria  which  have  selective 
affinity  for  these  tissues.  Billings,  among  others,  insists  that  arthritis  deformans 
is  an  infectious  entity.  Among  foci  of  infection,  peridental  infection  is  common. 
Other  local  infections  that  may  be  followed  by  arthritis  deformans  are  ton- 
sillitis, sinusitis,  pelvic  disease  in  women,  and  prostatic  or  seminal  vesical 
disease  in  men;  chronic  gall-bladder  disease,  chronic  appendicitis,  or  possibly 
the  mtestines,  as  in  a  chronic  colitis. 

Bacteriology. — Dor  claims  to  have  succeeded  in  finding  a  definite  organism. 
He  also  claims  to  have  reproduced  the  disease  by  injecting  cultures  directly 
mto  the  blood  of  rabbits,  and  considers  the  germ  an  "attenuated  culture"  of 
^  Staphylococcus  pyogenes  aureus,  v.  Dungern  and  Schneider  isolated  after 
dwth  from  the  mucus  of  the  gall-bladder,  and  also  from  the  exudate  in  the 
joints,  small  diplococci  that  did  not  resemble  the  organisms  previously  described 
by  Blaxall  and  Schiiller.  Injections  of  the  cultures  in  the  knee-joint  of  rabbits 
Suited  in  lesions  similar  to  those  observed  in  the  patient.  E.  C.  Rosenow 
contends  that  the  disease  is  caused  by  streptococci.  He  has  shown  that  strepto- 
*^  vary  greatly  in  cultural  and  biologic  characteristics,  and  has  been  able,  by 
'pccial  anaerobic  cultures,  to  isolate  streptococci  from  affected  joints  which 
'produced  the  disease  in  laboratory  animals. 

Predisposmg  Causes. — (a)  Females  are  more  frequently  victims  than  are 
^les,  the  proportion,  according  to  the  statistics  of  Garrod,  being  about 
^  to  5  in  favor  of  the  former  sex.  (6)  Age  exerts  a  decided  influence.  It  is 
"*08t  frequently  contracted  in  the  third  decade  of  life,  though  it  has  been  noted 
•s  late  as  the  end  of  the  fifth.  It  occurs  also  in  children,  though  rarely.  Out 
^  307  cases  treated  in  the  Devonshire  Hospital  during  1892,  only  2  per  cent, 
^'^ifested  the  disease  before  the  age  of  ten.  (c)  Heredity  has  been  traced  in 
27 
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of  ilarv*,  or  the  coodhioti  may  be  confizied  to  the  eenrical  sfmty  ms  in  a  rececr: 
CMM:  fA  iriv  oirrif  thus  preventing  flexion  of  the  hnd.    A  fair  degree  of  roatatic^ 
vaazWy  remain.?,  but  it  sometinaes  happen?  that  the  entire  spinal  oolumn 
involvM  ami  h^W  in  a  perfectly  rigid  position. 

Still  another  form  in  which  the  distal  joints  of  the  fingets  become  knobb^^ 
f Hehfrfien'f   nrAfi     demands   separate   description.      Hebefden*s   nodositL^ 
occur  chiefly  in  women  between  the  thirtieth  and  fortieth  years.     Accordi^cn 
to  He^^rrien,  who  first  described  them,  the  nodes  ha\'e  no  intimate  associative:^ 
with  gout,  and  this  \-iew  coincides  with  my  obser\'ation5.     At  first  the  affect  ^ 
joints  become  ntfAlrrij  tendrr,  fiigktiy  red,  and  painful^  and  then  seeming^Ii 
undergo  great  improvement.    The  condition.  howe\"er,  b  progressi\'e,  advanc?^ 
ment  occurring  in  the  form  of  fresh  exacerbations,  which  are  only  rarely  tra^^e- 
able  to  errors  in  diet,  and  are  separated  by  periods  of  remission.    The  morbj(f 
proces-s  is  an  osteoarthritis,  and  the  destructive  changes  in  the  joints  proceed 
until  distinct  hard  nodules  are  formed.    These  are  usually  most  nuirked  at  the 
sides  of  the  extensor  surfaces  of  the  second  phalanges.    The  disease  does  not 
spread  to  any  of  the  larger  joints,  and,  although  incurable,  it  is  free  from  danger 
Uf  life. 

(2)  The  Aente  Atropine  Form. — ^This  is  comparatively  rare,  and  occurs 
commonly  between  the  ages  of  twenty  and  thirty.  It  occurs  in  children,  and 
is  more  common  in  women  than  in  men.  Among  its  conunon  antecedents  in 
women  are  pregnancy,  deliver>%  excessive  lactation,  and  the  menopause. 
MtdtipU  arthritis,  affecting  both  the  large  and  small  joints,  sets  in  acutely^ 
and  there  are  pain  and  either  a  slight  redness  or  a  considerable  swelling,  due 
chiefly  to  an  effusion  which  is  intra-  rather  than  periarticular.  There  are 
only  a  slight  tendency  to  migration  from  joint  to  joint  and  a  slight  febrile 
disturliance. 

Still  described  a  form  of  chronic  joint  disease  in  children  which  he  thinb 
presents  differences  sufficiently  marked  to  suggest  a  distinct  clinical  ind 
pathologic  entity,  and  differing  from  arthritis  of  adults.     It  is  defined  as  t 
progressive  enlargement  of  the  joints  associated  with  general  enlargement  <h 
the  glands  and  enlargement  of  the  spleen.     He  has  studied  22  cases,  19  of  which 
came  under  his  personal  obser\'ation.     It  occurs  before  the  second  dentition- 
Stiffness,  general  thickening  of  the  tissues  around  the  joints  without  redness  or 
tenderness,  except  in  very  acute  cases,  with  limitation  of  movement  and  mof* 
or  l(?ss  rigid  flcrxion  of  the  joints,  characterize  the  arthritic  dbturbance.   Tb^ 
most  distinct  feature  of  the  disease  is  the  enlargement  of  the  lymphatic  glandSf 
those  in  relation  to  the  involved  joint  being  primarily  affected.     The  glanduli^ 
swelling  is  general  and  constant  and,  with  the  enlargement  of  the  spleen,  points 
toward  an  infectious  origin.     Cardiac  complications  are  absent.     The  cowH 
of  the  disease  is  slow. 

Differential  Diagnosis. — A  manarticidar  arthritis  which*  differs  ib 
its  morbid  process  from  arthritis  deformans  sometimes  affects  the  shouMe^ 
joint.  It  is  not  uncommon,  and  is  "characterized  by  pain,  thickening  d  the 
capsule  and  of  the  ligaments,  wasting  of  the  shoulder-girdle  muscles,  and  some- 
times by  neuritis'*  (()sler).  I  have  met  with  5  instances  of  this  sort,  m  alio! 
which  pain  was  intense  and  the  course  subacute.     All  ended  in  recovery.  ^ 

Th(»  frequency  of  the  occurrence  of  intercurrent  acute  polyarthritis  in 
arthritis  deformans  causes  the  danger  of  mistaking  this  for  acute  rheumatism 
(Thos.  McOae).  Acute  arthritis  deformans  is  to  be  discriminated  by  the  spe- 
cial etiologic  factors,  the  less  severe  pain,  the  less  marked  redness,  the  sli^t 
tendency  to  migration  from  joint  to  joint,  the  slighter  febrile  disturbance,  and 
hy  the  pructicul  freedom  from  cardiac  complications.  Ooul  will  be  distinguished 
in  the  description  of  that  disease  (rufep.427). 
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Prognosis. — ^Though  incurable,  arthritis  deformans  is  not  immediately 
mg^rous  to  life;  in  some  eases  improvement,  and  in  a  smaller  proportion  ar- 
ated  progress  of  the  disease,  may  be  expected. 

The  treatment  comprises  the  removal  of  the  cause  or  focus  of  in- 

ection  (see  Focal   Infection,  page  170)  and  measures  directed  toward  the 

mprovement   of    bodily    nutrition — ^a   generous   dietary,   systematic   warm 

btthing,  and  an  abundance  of  fresh  air,  with  properly  regulated  physical 

aendse.    Tonics  may  be  necessary  to  invigorate  the  economy,  and  iron  to 

overcome  the  anemia.    The  prolonged  use  of  cod-liver  oil  has  given  me  excellent 

fesnlts.    Of  special  agents,  the  most  satifactory  in  their  effects  if  administered 

•triy  are  iodin  and  arsenic.    The  former  may  be  administered  in  the  form  of  a 

Siturated  solution  of  sodium  iodid,  of  which  10  to  15  drops  may  be  given  in 

milk  one  hour  after  food.    The  prolonged  use  of  extract  of  thyroid  in  small 

doses  (gr.  ss  to  j — 0.032-0.065),  with  occasional  intermissions,  is  favored 

^hcre  insufficiency  of  thyroid  secretion  is  suspected.     Good  results  have  been 

acted  in  cases  after  the  administration  of  thymus  extract  in  small  doses,  the 

aodeoproteid  extract  being  preferable  to  the  crude  gland.    Schiiller  and 

iBischberg   have  had  favorable  results  in  the  treatment  of  this  disease  by 

limiting  the  amount  of  lime  in.  the  diet.    The  patient  may  be  sent  to  a  warm 

dimate  in  winter  and  to  a  cooler  one,  preferably  a  mountain  resort,  in  summer. 

Hiese  patients  also  do  well  at  certain  mineral  springs,  such  as  the  Sulphur 

Springs  of  Virginia,  the  hot  springs  of  Arkansas  or  Toplitz,  at  Baden  in  Switzer- 

luid,  and  the  warm  sodium  chlorid  baths  in  Wiesbaden.     Hot  mineral  spas 

Aould  only  be  resorted  to  in  the  early  period  of  the  affection.    Striimpell  has 

leoi  excellent  results  follow  the  employment  of  hot  sand-baths,  which  can  be 

Hed  at  home.     Stewart  advocates  the  Tallerman  method  of  treatment — i.  e,, 

of  superheated  dry  air.    Pain  may  also  be  relieved  by  acetylsalicylic  acid. 

Ilpon  the  basis  that  a  septic  focus  in  the  seminal   vesicles  produces   the 

disease,  Fuller*  has  performed  seminal  vesiculotomy  346   times  with  good 

ftsuks.    F.  Billings  recommends  the  use  of  autogenous  vaccines.    Vaccine 

^ttrapy  has  proved  of  assistance  in  the  treatment  of  the  toxemia  of  long-stand- 

OBg  cases,  for  it  is  only  "in  the  early  cases  that  removal  of  the  source  of  infection 

*31  at  once  cure  the  condition"  (Rowlands^).    Thomas,  in  recommending  the 

JHadled  'protein  shock  reaction,  advises  a  vaccine  of  50,000,000  typhoid  bacilli 

ortiavenously,  and  in  those  cases  which  have  only  a  resulting  moderate  rise 

itt  temperature,  an  increase  at  intervals  of  two  or  three  days  to  75,000,000.   A 

jwd  reaction  following  the  injection  of  a  protein  affords  early  relief  of  pain, 

■nd,  according  to  Miller  and  Lusk,  satisfactory  end-results.    Of  24  cases 

^ted  with  radium,  reported  by  seven  observers,  16  showed  improvement. 

*«nberton  has  achieved  good  results  by  diet  controlled  by  metabolic  studies. 

The  local  means  are  of  value.     If  the  joints  be  inflamed,  cold  compresses, 

wycred  with  oiled  silk,  to  which  some  narcotic  agent  may  be  added,  will  afford 

'"^A   This  should  be  followed  by  thorough  and  systematic  massage,  which  is 

^  best  measure  for  the  reduction  of  the  swelling  (by  promoting  absorption) 

^  for  lessening  joint  rigidity,  and  restoring  the  atrophied  muscles.     Says 

Middton*:    "The  whole  system  improves  when  continuous  counterirritation 

^  properly  carried  out  for  a  sufficient  period  in  rheumatoid  arthritis."    Swedish 

movements  are  useful  in  maintaining  mobility,  and  mechanical  or  electric 

vibration  may  prove  helpful.     Bier's  hyperemia  may  be  used  where  the  affected 

joints  are  few.     Immobile  contractures  may  be  broken  up  under  anesthesia 

wd  tendons  lengthened  by  tendoplasty,  followed  by  plaster-of-Paris  dressing 

Mtil  pain  and  irritation  have  subsided  (Ochsner). 

1  Med.  Record,  New  York,  October,  1913,  No.  16. 

'  The  Lancet,  London,  January  15,  1916. 

»  The  Practitioner,  London,  October,  1916,  p.  371. 
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GOUT 

{Podagra) 

Definition. — A  disorder  due  to  a  disturbance  of  the  purin  metabolic 
accompanied  by  the  formation  of  an  increased  amount  of  uric  add,  or 
ciated  with  a  diminished  elimination,  and  characterized  clinically  by  attac^Jcs 
of  acute  arthritis,  with  or  without  uratic  deposits  in  and  around  the  joints  ^ 

Nature   of    the  Affection. — ^There  are  a  number  of   uric-acid  theorjH^^^ 
some    of    which    may    be    briefly    mentioned:    1.    Garrod    contends   tS:Bat 
an  acute  attack  of  gout  is  invariably  produced  by  an  excess  of  uric  a.c:;i<J 
in  the  blood,   due  to  increased  formation  and  greatly  decreased  elimixia- 
tion;  also,   that  inflammation  is  caused  by  the  deposition   in   the  joivits 
of   sodium   urate.      2.   Haig   holds   that   there   is   a  diminished  alkalinitji' 
of  the  blood,  and   that  the  latter  cannot  therefore  hold   the   uric  add    in 
solution  and  not  an  excessive  production  of  uric  acid.    3.  Ebstein  thinks  it 
probable  that  there  exist  an  excessive  production  and  accumulation  in   the 
blood  of  uric  acid.     The  surcharged  blood  excites  local  inflammation,  fol- 
lowed by  necrosis,  and  uric  add  deposits.    4.  Sir  William  Roberts  belie%res 
that  acute  attacks  of  gout  are  dependent  upon  the  precipitation  of  the  crystaJ- 
line  biurate  of  sodium;  that  the  urate  is  transformed  into  the  less  soluble  biuratc 
in  the  blood.     5.  v.  Noorden  concludes  that  the  essential  process  is  a  tissue- 
necrosis  attributable  to  the  presence  of  a  hypothetic  ferment,  and  that  the  uric 
acid,  which  is  without  etiologic  effect,  is  deposited  at  the  necrotic  focus.    Hail 
affirms  that  as  an  etiologic  entity  uric  acid  must  be  definitely  discarded - 
6.  Klemperer  has  shown  as  the  result  of  observations  made  in  cases  of  gout  th^"" 
as  long  as  the  function  of  the  kidneys  is  not  materially  interfered  with 
presence  of  considerable  amounts  of  uric  add  in  the  blood  must  be  attributi 
to  increased  formation.     But  the  presence  of  an  equivalent  of  uric  add  in  tl^^ 
blood  in  certain  affections  other  than  gout  (e.  g,,  leukemia)  shows  that  tb-^^ 
factor  is  not  the  sole  cause  of  gout.     7.  Morhorst  states  that  in  any  alktlic^ 
liquid  the  basic  substances  combine  with  uric  acid,  if  this  be  present,  to 
a  urate.     The  uratic  precipitations  are  met  in  non-vascular  tissues  only 
alkalinity  of  which  is  less  than  that  of  the  blood,  and  that  they  are  the  essentia 
cause  of  the  symptoms.    8.  Kolisch  maintains  that  when  the  kidneys 
healthy  the  alloxuric  bodies  are,  in  great  part,  excreted  as  uric  add;  but  wfa^ 
they  are  diseased  the  xanthin  bases  are  increased  at  the  expense  of  the  ur^^ 
acid.    Chittenden  and  others,  however,  hold  that  the  xanthm  bases  are 
tically  free  from  toxic  effects.     9.  Luff  thinks  that  uric  add  is  formed  in 
kidneys  from  a  combination  of  urea  and  glycocin,  an  increased  amount  of  tlk^' 
latter  substance  being  formed  in  the  liver.     10.  Duckworth  insbts  that  g(H^ 
is  essentially  of  nervous  origin. 

Largely  as  a  result  of  the  discovery  by  Folin  and  Denis  of  a  microchcmici^^^ 
method  of  estimating  the  amount  of  uric  acid  in  the  blood,  much  infonnatio^^^ 
has  been  gained  as  to  the  nature  of  gout.    It  has  been  shown  that  the  bl 
of  gouty  individuals  contains  two  to  four  times  as  much  uric  add  as  docs  tL 
blood  of  healthy  persons.     The  uric  acid  output  after  a  purin^ch  diet  is 
iayed  and  decreased  in  amount  as  compared  to  the  normal  excretion,  while  oi 
a  purin-free  diet  the  output  is  normal  or  less  than  normal.    Following  an  acut 
attack  of  gout  sodium  urate  is  deposited  in  the  affected  parts. 

Pathology. — The  postmortem  history  of  gout  is  concerned  prindi 
with  the  arthritic  changes,  including  the  deposits  of  the  urate  of  sodium  i: 
the  cartilages,  the  ligaments,  and  the  synovial  membranes.     These  are 
in  their  earliest  state  and  contain  numerous  small  crystalline  masses;  they  90G^ 
inspissate  and  later  become  hard  and  dry  (tophi).    Hie  latter  exdte  seooi 
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nflammatory  changes  that  may  lead  to  fibrous  overgrowths,  distortion,  and 
bation  of  the  joints.  Gouty  tophi  may  be  absorbed  or  they  may  finally  be 
disdiarged  through  the  skin  in  consequence  of  an  ulcerative  process.  The 
duJky  concretions  have  been  found  also  in  the  cartilages  of  the  ears,  less  fre- 
quently of  the  nose,  eyelids,  and  larynx.  They  have  also  been  described 
m  the  periosteum  and  along  the  tendons  of  the  palms  of  the  hands,  where  they 
produce  a  diaracteristic  form  of  contraction  of  one  or  more  fingers  (Dupuy- 
tren's  contraction).  Charcot  has  found  them  in  the  p>enis.  If  death  occur  in 
the  acute  attack,  hyperemia  and  swelling  of  the  capsule,  ligaments,  and  synovial 
membrane  are  foimd,  together  with  an  inflammatory  exudation  into  the  joint. 

The  kidneys  are  usually  involved,  the  changes  being  similar  in  character 
to  those  observed  in  the  joints,  and  innumerable  areas  of  necrosis,  followed 
Iqruratic  deposits,  are  seen  throughout  the  organs,  though  chiefly  in  the  papillse. 
Oder  says  that  "the  presence  of  these  uratic  concretions  at  the  apices  of  the 
pyiunids  is  not  a  positive  indication  of  gout."  N.  S.  Davis,  Jr.,  points  out 
that  the  kidneys  are  afiPected  in  spots,  with  intermissions  in  the  degenerative 
cbmges,  which  are  microscopic  in  size,  until  finally  large  areas  are  involved. 
Gnimlar  contracted  kidney  (chronic  interstitial  nephritis),  with  or  without 
irteriosderosis,  is  sometimes  caused  by  the  gouty  condition  (vide  Interstitial 
Nq)hritis). 

The  heart  and  blood-jfeesels  always  present  changes.  Gout  induces  arterio- 
iderosis,  and  the  latter,  in  turn,  causes  cardiac  hypertrophy,  particularly  of 
the  left  ventricle.  In  chronic  cases  fatty  degeneration  of  the  heart  muscle 
Bometimes  occurs,  and  chronic  valvulitis,  with  deposits  of  urate  of  sodium  in 
the  valves,  has  been  noted.  Chronic  bronchitis,  asthma,  and  emphysema  are 
UQong  the  more  conmion  changes  connected  with  the  respiratory  tract,  acute 
conditions  being  rare. 

Etiology • — ^The  following  are  the  principal  contributing  causes: 

(o)  Heredity, — Garrod's  dictum,  "that  more  than  one-half  of  all  gouty 
nhjects  can  distinctly  trace  their  ailment  to  an  hereditary  taint,"  is  doubtless 
OMiect,  heredity  from  the  grandparents,  which  is  of  not  infrequent  occurrence, 
Ijong  included  in  this  estimate.  If  the  better  class  of  society  alone  be  con- 
■w«d,  the  percentage  will  probably  be  still  larger.  It  must  not  be  forgotten, 
'wwever,  that  patients  out  of  pride  represent  other  articular  affections  as  gout. 
W  Age,— Tiimary  attacks  are  most  frequent  in  middle  Ufe.  They  are  rare 
Wore  puberty,  though  exceptionally  seen  even  in  suckling  infants;  but  after 
™c  age  of  puberty  they  become  more  frequent.  After  the  fiftieth  year  they 
w«ase  rapidly  in  frequency,  and  are  very  rare  in  quite  advanced  life.  The 
J*8«  that  develop  quite  early  in  life  often  show  a  striking  hereditary  taint. 
W  Sex.— The  arthritic  form  is  less  frequent  in  women  than  in  men,  while  the 
wmer  are  disposed  to  the  irregular  type  of  chronic  gout  quite  as  strongly  as 
"J*  latter,  (d)  Diet. — Overindulgence  in  the  pleasures  of  the  table,  together 
*Wi  defective  muscular  exercise,  constitutes  a  potent  factor,  and  this  even  in 
P^'sons  who  are  endowed  with  exceptional  powers  of  digestion,  (e)  A}cohol, 
^  particularly  the  fermented  liquors,  are  among  the  chief  favoring  influences. 
^  fact  explains  the  relatively  greater  frequency  of  gout  in  certain  countries 
k  ^.,  England  and  Germany),  in  which  the  heavier  beers  and  ales  are  freely 
■"^d,  than  in  America,  where  lighter  fermented  drinks  are  more  popular.  The 
^*se8,  however,  are  on  the  increase  in  this  country.  (/)  Social  State. — Most 
jases  occur  among  the  upper  class  of  society,  but  there  is  also  a  well-defined 
onn  of  "poor-man's  gout"  due  to  an  excessive  use  of  malt  beverages,  (g) 
^Mi— Workers  in  lead  furnish  nimierous  typical  examples  of  gout.  Garrod 
)und  that  in  30  per  cent,  of  the  hospital  cases  the  patients  had  been  painters 
r  workers  in  lead.    He  also  showed  that  the  administration  of  lead  salts  to 
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gouty  persons  almost  invariably  determined  a  gouty  paroxysm.  Whether 
lead  produces  gout  by  arresting  the  excretory  processes,  and  thus  inducing 
a  fibroid  change  in  the  kidney  and  liver,  as  is  held  by  Oliver  of  New  Castle,  b 
not  definitely  settled.  Poore  points  out  that  gout  produced  by  lead  or  dironk 
kidney  trouble  is  constantly  associated  with  anemia  and  emaciation,  and  forma 
a  distinct  clinical  entity.  We  may  presume  the  existence  of  a  primary  raial 
gout.  (A)  Comillon  and  others  detail  cases  in  which  injuries  were  followed  by 
the  first  api>earance  of  the  disease. 

Clinical  History. — 1.  Acute  Gk>at. — ^The  earliest  manifestations  of  the 
disease  are  apt  to  take  the  form  of  a  more  or  less  typical  attack  of  acute  <irikr 
ritic  govt.  Tlie  latter  is  usually  preceded  by  certain  prodromal  symptoms,  whidi 
vary  in  different  cases,  but  are  almost  constantly  similar  for  the  paroxysms 
of  indi\ndual  cases.  The  patient  may  complain  either  of  slight  muscular  cramps 
and  articular  pains,  or  of  dyspeptic  disorder,  or  of  an  asthmatic  seizure;  or 
he  may  exhibit  mental  disturbance — irritability  of  disposition,  broken,  restless 
sleep,  and  depression  of  spirits.  In  a  small  percentage  of  instances  just  prior 
to  the  attack  the  patient  feels  better  than  ordinarily.  It  has  been  observed  that 
immediately  before  and  also  during  the  early  part  of  a  paroxysm  the  daily 
amount  of  uric  and  phosphoric  acids  found  in  the  urine  b  diminished;  but 
Klemperer  has  shown  that  no  relation  exists  between  the  amount  of  uric  add 
present  in  the  urine  and  the  character  of  the  disease. 

The  attcu:k  generally  develops  in  the  very  early  morning  hours.  The 
patient  awakens  suffering  from  pains  in  the  metatarsophalangeal  joint  of  the 
great  toe  that  soon  become  excruciating,  while  the  joint  feels  as  if  it  were 
tightly  compressed  in  a  vise.  The  local  signs  of  inflammation — ^heat,  redness, 
swelling,  and  excessive  sensitiveness — quickly  sup)ervene.  The  skin  pits  on 
pressure  and  becomes  shiny.  The  body  temperature  rises  to  102®  or  103**  F. 
(38.8°-39.4°  C.)  and  the  patient  manifests  intense  irritability. 

At  the  end  of  an  hour  or  two  the  sufferings  abate,  the  fever  often  declines, 
with  free  perspiration,  and  the  patient  may  be  able  to  pursue  his  avocation. 
During  the  next  day  some  degree  of  enlargement  and  inflammatory  edema 
remains,  and  on  the  following  night  the  symptoms  are  usually  repeated  in  all 
their  violence.  The  condition  usually  progresses  in  this  manner  from  four  to 
seven  or  eight  days,  though  after  a  few  days  the  intensity  of  the  paroxysms  is 
apt  to  lessen.  After  the  attack  the  swelling  subsides  and  there  is  a  slight  des- 
quamation of  the  skin,  which  resumes  its  normal  color,  and  the  general  health 
is  often  unusually  good.  These  so-called  fits  of  gout  usually  recur  from  time 
to  time,  the  duration  of  the  intervals  depending  largely  upon  the  patient's 
habits  or  routine  of  life.  On  the  whole,  the  first  interval  is  apt  to  be  the  longest, 
while  later  the  intermissions  may  not  exceed  two  or  three  months.  With 
subsequent  attacks  the  affection  is  apt  to  spread  to  other  articulations.  There 
is  no  tendency  to  suppuration. 

2.  Retrocedent  GrOUt. — This  term  has  been  used  to  imply  the  sudden 
transmission  of  the  arthritic  process  to  some  internal  organ.  In  view  of  the 
wide-spread  arterial  sclerosis  that  is  found  in  gout  and  the  fact  that  the  pathol- 
ogy of  the  disease  cannot  explain  in  any  possible  manner  the  transmission  d 
the  inflammatory  process  to  one  of  Uie  internal  organs,  it  seems  best  tc 
attribute  such  attacks  to  vascular  spasm.  In  some  cases,  associated  witb 
nervous  phenomena,  it  is  probable  that  the  s>'mptoms  are  a  manifestation  of 
uremia. 

3.  Symptoms  of  Chronic  Gout. — Chronic  gout  follows  the  acute  variety. 
The  transition  is  gradual,  the  intervals  between  attacks  shorter,  while  the 
attadcs  themselves  grow  milder  and  longer.  At  last  the  local  inflammatioii 
does  not  appear.     The  condition  extends  to  other  joints:  first,  to  the  corres- 
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WDding  joint  on  the  opposite  side,  then  to  the  other  toes  and  the  ankles. 
uiter  the  fingers  and  wrists  may  be  invaded,  but  almost  never  the  largest 
t  jomts.  With  the  progress  of  the  affection  the  chalk  deposits  slowly  increase 
6  until  the  characteristic  deformity  is  produced.  The  skin  covering  the  tophi 
\  my  ulcerate,  exposing  the  chalk-stones,  an  unmistakable  picture.  When  the 
\  fingers  are  affected  we  note  a  deflection  at  the  second  or  third  joint,  constituting 
c     i  peculiar  habitus. 

Among  important  associated  conditions  are  chronic  gastric  catarrh,  arterio- 
sclerosis, cardiac  hypertrophy  with  considerable  functional  disturbance  of  the 
kart,  and  "contracted  kidney,"  forming  a  much  complicated  yet  easily  recog- 
niied  dinical  picture.  If  in  cases  of  this  sort  the  urine  of  a  gouty  person  is 
carefully  examined,  and  is  found  to  contain  a  small  percentage  of  albumin 
and  tube-casts,  the  whole  train  of  events  becomes  easy  of  interpretation. 
Tke  cases  may  be  divided  into  two  classes:  (a)  those  in  which  the  complexion 
IB  florid  and  the  general  health  vigorous;  (b)  those  with  pale,  sallow  facies, 
emaciation,  and  enfeeblement.  These  groups  are  chiefly  dependent  upon  the 
differences  in  the  etiologic  factors.  Gouty  subjects  often  manifest  unusual 
mental  vigor. 

^  The  wurse  of  chronic  gout  is  liable  to  be  interrupted  by  acute  exacerbations 
with  fever,  during  which  dangerous  complications  may  arise — e.  g.,  uremia, 
pericarditis,  pleurisy,  pneumonia. 

4.  Irrefnlar  Qoxxi, — ^Says  Sir  Dyce  Duckworth:  "Gout  manifesting  itself 
anywhere  but  in  a  joint  is  to  be  considered  irregular  or  incomplete."  Such 
cases  are  confined  chiefly  to  persons  of  gouty  heritage,  though  I  feel  confident 
that  the  diathesis  may  be  also  acquired.  Irregular  gout  rarely  occurs  in  per- 
sons who  have  had  previous  typical  attacks,  but  should  the  conditions  described 
Wow  be  associated,  or  should  they  alternate,  with  acute  gout,  they  may  be 
Mcnbed  to  the  latter.  On  the  other  hand,  when  these  conditions  occur  in 
persons  who  are  free  from  hereditary  taint,  and  who  are  not  addicted  to  the 
mtemperate  use  of  alcohol,  or  excessive  indulgence  in  the  pleasures  of  the 
^'Wci  and  are  not  possessed  of  luxury-  and  rest-loving  temperament,  the  diag- 
I'ogis  of  irregular  gout  is  to  be  made  with  caution.  It  is  justifiable  to  apply  a 
"*c»peutic  test  when  other  means  of  diagnosis  fail. 

Tte  features  of  irregular  gout  are  exceedingly  diversified;  the  following 
wc  the  more  important: 

W  Joint  and  Muscle  Pains. — ^The  muscular  pains  may  be  anywhere 
™  "flying"  in  nature,  but  the  muscles  of  the  back  of  the  neck,  the  lumbar 
jl^on,  the  abductors  of  the  thigh,  and  the  gastrocnemii  are  especially  liable 
w^).  These  pains  are  most  severe  in  the  early  morning  hours  and  subside 
•*  the  day  grows.  Articular  pains  attended  with  some  degree  of  swelling 
■"«  deformity  of  the  joints  (the  latter,  however,  not  due  to  uratic  deposits) 
^  he  of  gouty  origin;  and,  according  to  Paget  and  Garrod,  Heberden's 
"^^^ties  (previously  described  under  Arthritis  Deformans)  may  present 
▼tticular  eminences  due  to  gout. 

(o)  Gastrointestinal  Disturbances. — In  one  of  my  cases  intestinal  colic 
*?Jwed  by  diarrhea  put  in  an  appearance  at  long  intervals.  Tonsillitis, 
P^^Aiyngitis,  and  parotitis  may  be  manifestations. 

(c)  Cardiovascular  Symptoms, — In  atypical  gout  the  increased  amount 
^  uric  add  usually  present  in  the  blood,  by  increasing  the  blood-tension, 
^^tes  arteriosclerosis  and  chronic  interstitial  nephritis — affections  which 
«e  fully  described  in  appropriate  sections  of  this  work.  Occasionally  peri- 
Qtrditis  is  a  manifestation. 

(d)    Nervous   Manifestations. — ^The   different    varieties   of   headache,   in- 
cluding migraine,  are  common.     Sciatica  and  other  forms  of  neuralgia,  tingling, 
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itching,  burning  sensations,  and  even  pain  in  the  palms  of  the  hands  and 

of  the  feet,  are  of  frequent  occurrence.    Hot  and  itching  eyeballs  are,  accordi«n__itf 

to  Hutchinson,  among  frequent  manifestations;  apoplexy  may  arise  seoonda-^^Bry 

to  atheroma  induced  by  gout;  and  rarely  meningitis  (basilar)  is  among  t ri^ 

gouty  morbid  states.  The  latter  also  include  certain  psychopathia — ^insomiL^^a^ 
irritability  of  temper,  and  melancholia.  The  possibility  of  gouty  neuritis..^^  y 
to  be  remembered. 

(e)  Urinary  Symptoms. — From  the  gross  specimen  of  urine  or  from  qualL  ^- 
tive  tests  it  is  impossible  to  tell  the  amount  of  uric  acid  that  is  being  eliminat^ed. 
The  precipitation  of  urates  or  uric  acid  crystals  does  not  imply  that  an  individ  "«jal 
is  gouty.  Such  occurrence  is  dependent  on  many  factors,  the  most  comirmon 
probably  being  a  lessened  excretion  of  urine  with  consequent  insufficiency"'  of 
fluid  to  hold  the  uric  acid  in  solution.  The  only  exact  method  is  to  estimate 
the  twenty-four-hour  elimination  on  a  known  diet.  It  will  be  found  tliat 
just  previous  to  an  acute  attack  the  uric  acid  is  lower  than  the  usual  le^^el. 
McClure^  holds  that  faulty  elimination  of  exogenous  uric  add  may  be  due  to 
the  fact  that  the  gouty  kidney  is  often  functionally  deficient.  In  tiie  first 
of  an  attack  the  output  is  markedly  increased,  with  a  subsequent  fall.  In 
period  between  an  attack,  on  a  purin-free  diet,  the  output  is  approxiinat:e'ly 
close  to  the  normal  figures,  0.3  gram  a  day.  Gouty  persons  are  liable  to  grax'd 
I  agree  with  Tyson,  however,  in  thinking  that  the  two  conditions  more  ^*y- 
quently  alternate  than  coexist.  Intermittent  glycosuria  is  also  common  in 
gouty  subjects,  and  may  lead  to  true  diabetes  mellitus;  this  glycosuria  m^v 
alternate  with  uric  acid  showers.  With  these  affections — ^intermittent  g"!^'- 
cosuria  and  gout — obesity  is  not  uncommonly  associated.  Grandmaison  bp^ 
lieves  the  association  of  albuminuria  with  gout  to  be  a  frequent  one,  **^ 
that  the  early  albuminuria  is  often  intermittent.  Zuelzer*  has  obsen"^^ 
an  increased  elimination  of  uric  acid  in  gouty  subjects  after  the  use  of  atopiuu^^* 
and  Weintraud  has  shown  that  uric  acid  injected  intravenously  into  gou 
subjects  is  retained  for  a  long  time  unless  atophan  be  given — a  diagnost 
sign.  Among  grave  secondary  affections  chronic  interstitial  nephritis,  wit 
its  characteristic  features  (slight  albuminuria  and  later  casts),  very  oommonl, 
develops  sooner  or  later,  and  cystitis  (with  hemorrhage  into  the  bladder 
urethritis,  prostatitis,  and  orchitis  all  may  be  dependent  upon  gout. 

(/)  Pulmonary  Disturbances, — Chronic  bronchitis,  to  which  asthma 
emphysema  may  be  secondary,  is  often  associated  with  podagra. 


(g)  Cutaneous  Eruptions, — ^Ek:zema  is  frequently  associated  with  the  gouty  ^M 
diathesis,  and  I  have  often  observed  eczematous  eruptions  alternating  with  ^^ 
the  symptoms  of  bronchitis  or  gastric  catarrh. 

(h)  Ocular  Disorders, — ^The  chief  eye  symptoms  are  conjunctivitis  and 
keratitis  (with  tophi  in  the  cornea  and  eyelids),  iritis,  hemorrhagic  retinitis, 
and  glaucoma.  Gouty  involvement  of  the  ear  (external  canal  and  the  auride 
particularly)  occurs  oftenest  late  in  life,  though  hereditary  gout  may  raidy 
cause  ear  symptoms  shortly  after  birth. 

Differential  Diagnosis. — ^The  distinction  between  typical  acute  gout 
and  acute  articular  rheumatism  is  a  simple  matter.  But  when,  as  is  raidy 
the  case,  the  former  manifests  itself  as  a  polyarthritis,  the  discriminatioii  may 
be  difficult.  W.  H.  Thompson  has  pointed  out  that  in  gouty  polyarthritis, 
when  the  knees,  elbows,  and  phalangeal  finger-joints  are  affected,  the  points 
of  greatest  tenderness  on  transverse  pressure  are  over  the  condyles.  On 
other  hand,  in  acute  rheumatism  the  points  of  mannium  tenderness 
with  the  tendons  anterior  and  posterior  to  the  joints.    Moreover,  gout 

1  Arch.  Int.  Med.,  1917,  xx,  641. 

s  Berl.  klin,  Wochen,,  1911,  xlvii,  2101. 
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tinguishes  itself  by  its  previous  history  (heredity,  alcoholism,  gluttony), 
by  the  tophi,  which  may  be  first  detected  in  the  ears  or  conjunctivae,  by  ^e 
develq>ment  of  contracted  kidneys,  and  the  less  marked  fever.  After  repeated 
tttads  deformities  of  the  joints  ensue.  In  a  doubtful  case  the  blood  may  be 
studied.  The  average  amount  of  uric  acid  in  the  blood  of  21  cases  of  genuine  gout 
studied  by  Pratt  was  3.7  mg.  per  100  grams  of  blood,  as  compared  to  the  normal 
1.7  mg.  Folin  and  Denis  recommend  a  simultaneous  estimation  of  the  non-pro- 
tein nitrogen  of  the  blood  as  a  diagnostic  aid  because  in  gout  the  latter  is  rarely 
above  the  normal  figures;  in  arthritis  it  is  usually  well  above  the  normal,  while 
the  blood  uric  add  in  both  conditions  is  well  above  normal.  Roentgenograms 
of  gouty  epiphyseal  joints  will  frequently  show  small  dark  circles  with  well- 
defined  borders,  the  result  of  bone  absorption  from  areas  in  which  sodium 
urate  has  been  deposited. 

Chronic  rheumatism  is  distinguished  from  gout  by  the  fact  that  the  latter 
disease  involves  chiefly  the  small,  and  chronic  rheumatism  chiefly  the  large, 
joints.  Moreover,  chronic  interstitial  nephritis  and  arteriosclerosis,  with 
their  varied  and  often  serious  consequences,  are  frequently  attendant  upon 
gout,  but  not  upon  chronic  rheumatism. 

To  differentiate  chronic  gout  and  arthritis  d^otmans  may  be  difficult, 
but  the  following  table  will  indicate  the  main  points  of  difference: 


Gout 

Frequently  hereditary. 

Cauaes  are  chiefly  dietetic. 

Affects  males  and  the  better  classes  most 

frequently. 
Begins  in  the  big  toe  and  extends  to 

other  toes;  it  is  unilateral. 

^ttacks  are  periodic. 

Deformity  due  to  tophaceous  deposits. 

l^ric  acid  in  excess  in  the  blood. 
Complications    (nephritis,    arteriosclero- 
sis). 


ARTHRrris  Deformans 

Not  so. 

Causes  chiefly  infectious  foci. 

Affects  females  and  lower  classes  most 
frequently. 

Begins  in  the  fingers,  which  point  to  the 
ulnar  side;  develops  in  symmetric 
order. 

More  steadilv  progressive. 

Deformity  due  to  exostosis  and  anky- 
losis, and  more  marked. 

Not  so. 

Very  rare. 


Treatment. — (1)  Prophylaxis. — In  order  to  prevent  the  development  of 
gout,  especially  in  p>ersons  who  have  inherited  or  acquired  a  strong  predis- 
position to  the  disease,  temperate  and  even  rigid  habits  of  living  should  be 
adopted.    Alcohol,  particularly  the  heavier  wines   (Madeira,  port,  sherry, 
champagne,  etc.)  and  heavier  malt  liquors,  must  be  eschewed,  and  the  patient 
jnust  eat  sparingly  of  concentrated  meat  (particularly  red  meat).     A  residence 
}^  the  country  with  active  out-of-door  exercise  is  of  paramount  importance, 
*^t  straining  efforts,  both  mental  and  physical,  are  to  be  avoided.    The  climate 
should  be  temperate  and  moderately  dry.     The  sleeping  apartments  should 
^,  capacious,  well   ventilated,  and  free  from  draft,  and  the  action  of  the 
f^*^  is  to  be  favored  by  cleanliness  and,  if  the  patient  be  strong,  by  a  cold  bath 
J^  the  morning  with  friction.    For  the  robust,  Turkish  baths  at  intervals  of 
^^^  or  three  weeks  constitute  an  excellent  measure.     In  debilitated  patients 
JJ^*^  baths  on  retiring  are  preferable,  and  the  chilling  of  the  skin  surface  is  to 
"^  Carefully  guarded  against.     The  patient  should  wear  flannels. 

(2)  Active  Treatment. — (a)  Dietetic, — "There  is  no  diet  for  gout,  but  there 

^  ^  diet  for  the  patient"  (H.  C.  Wood).     The  amount  of  food  must  be  lessened 

*^\^  nile,  and  taken  at  regular  intervals.     On  the  other  hand,  spare  gouty 

®^^iects  are  met  with,  and  in  such  I  have  found  a  generous  diet,  including 

^^t-projuring  foods,  of  great  service.     During  an  attack  we  should  attempt 

to  overcome  the  perverted  metabolism  of  the  liver  and  gastro-intestinal  tract, 
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and  to  minimize  the  production  of  the  pmin  bodies.  Broadly  speakinK>  the 
dietary  should  be  constituted  as  follows:  succideni  vegetables  (cabbage,  salads, 
string-beans) ;  fruits  (except  bananas,  tomatoes,  and  strawberries) ;  farinacea^ 
as  rice,  hominy,  and  the  like  (oatmeal  to  be  avoided) ;  meats  sdiould  be  restricted; 
beef  and  mutton  in  moderation  may  be  allowed  except  in  well-marked  cases 
of  gout;  oysters  and  fish  (except  those  that  contain  too  much  purin,  salmon, 
smoked  herring,  canned  sardines,  mackerel,  halibut,  salt  codfish,  flounder), 
and  fowl,  particularly  the  white  meat  of  chicken,  are  permissible;  fais  in  the 
form  of  good  butter  may  be  taken  freely — ^from  2\  to  3J  ounces  (70.Q-100.0) 
per  diem — according  to  Ebstein;  milk  is  entirely  unobjectionable,  and  should  be 
used  in  large  quantities.  If  whole  milk  does  not  agree,  it  may  be  mixed  with 
an  equal  part  of  Vichy.  According  to  Kolisch,  eggs  are  not  objectionable. 
Stale  breads  may  be  used.  Occasionally  patients  do  best  on  albuminoids, 
while,  on  the  other  hand,  with  about  equal  frequency  they  improve  on  a  vege- 
table diet;  but  a  mixed  diet  is  best  adapted  to  the  vast  majority  of  the  cases. 
Among  articles  to  be  avoided  are  pastry,  tea  and  coffee,  hot  bread  and  cakes, 
sweet  puddings,  cheese,  dried  meats,  and  all  highly  seasoned  dishes. 

Beverages, — Alcohol  is  ordinarily  to  be  interdicted.  Champagne,  Tokay, 
Port,  and  malted  liquors  are  injurious  in  their  effects,  but  clarets,  Rhine,  and 
Moselle  wines  can  often  be  taken  without  unfavorable  results. 

Mineral  waters,  particularly  the  alkaline,  are  highly  advantageous,  and 
sometimes  are  even  curative.  Their  value,  like  that  of  the  warm  baths  and 
systematic  exercise,  is  dependent  upon  their  power  to  increase  renal  elimination. 
Whether  they  promote  solubility  of  the  uric  acid  in  the  blood  is  questionable; 
moreover,  according  to  the  observations  of  Klemperer,  thb  is  not  a  rational 
indication.  The  carbonate  and  citrate  of  lithium  are  efficient  diuretics,  but 
have  no  other  claim  to  virtue  in  this  disease.  Among  natural  waters  of  special 
value  abroad  are  Vichy,  Carlsbad,  Homburg,  Ems,  Kissingen,  Aix,  Buxton, 
and  Bath,  and  in  this  country  Saratoga  and  Bedford.  These  waters  are  to  be 
taken  in  large  quantities  and  when  the  stomach  is  empty.  It  is  highly  probable 
that  the  en\ironment,  rigid  system  of  hygiene,  including  exercise  and  an  apn 
propriately  modified  dietary,  play  the  principal  r61e  in  producing  the  favorable 
results  obtained  at  these  noted  springs. 

(6)  Medicinal  Treatment. — During  an  acute  attack  the  pain,  if  excruciating, 
is  to  be  relieved  by  a  hypodermic  injection  of  morphin,  which  is  to  be  followed 
by  a  purgative  dose  of  some  mercurial.  Colchicum  is  almost  a  specific  remedy, 
and  must  be  administered,  in  the  form  either  of  the  wine  or  the  tincture,  in 
doses  of  Tijjxx  to  xxx  (1.3-2.0)  every  four  hours.  It  alleviates  the  inflammation 
and  promptly  relieves  the  pain,  but  its  effects  during  the  attack  should  be  care- 
fully noted.  The  salicylates  may  also  be  given  to  relieve  pain.  After  the 
paroxysm  it  should  be  continued,  though  in  small  doses,  combined  with  the 
citrate  or  bicarbonate  of  potassium  or  lithium.  Atophan  is  a  drug  which  has 
been  definitely  shown  experimentally  to  lessen  the  amount  of  uric  acid  in  the 
blood.  Unfortunately,  it  cannot  be  bought  in  the  open  market  at  the  present 
time.  Gudzent  reports  success  with  radium  emanations  (by  inhalation  in  a 
closed  room)  two  hours  daily;  this  agent  causes  the  disapp>earance  of  uric  acid 
from  the  blood.  The  limb  should  be  raised  and  the  affected  joint  or  joints 
wrapped  in  flannel  or  cotton-wool.  Warm  alkaline  solutions  or  hot  fomenta- 
tions often  afford  relief  in  the  worst  cases,  and  anodynes  may  be  tried-  locally. 
The  diet  should  consist  chiefly  of  milk  and  egg-white  during  the  attack; 
later  rice,  eggs,  fish,  and  other  light  forms  of  meat  may  be  added,  the  more 
liberal  dietary  previously  indicated  being  slowly  resumed. 

In  the  irttervals  between  the  acute  attacks  the  prophylactic  and  dietetic 
measures  previously  mentioned  are  to  be  resorted  to  in  order  that  recurring 
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paroxysms  may  be  prevented,  and,  in  addition,  the  alkaline  diuretics  and  saline 
laxatives,  together  with  warm  bathing,  will  be  found  of  value.  Hepatic  stimu- 
lants yield  good  results. 

In  chronic  and  irregvlar  forms  of  gout  medicines  are  of  subsidiary  impor- 
tance, and  are  in  no  wise  comparable  in  their  beneficial  effects  to  the  previous 
recommendations.  Piperazin  has  been  warmly  advocated  in  all  forms  of  gout 
for  its  supposed  effect  as  a  solvent  of  uric  acid,  and  clinicians  are  almost  unan- 
imous in  reporting  its  favorable  results.  Its  beneficial  effects  are  probably 
due  to  its  diuretic  action.  The  dose  is  gr.  v  to  x  (0.3-0.6)  thrice  daily,  freely 
diluted  with  water.  The  late  Sir  William  Roberts  recommended  potassium 
bicarbonate  (Sss — 2.0,  in  a  tumbler  of  water  at  bedtime)  to  stem  the  nightly 
add  tide.  Some  authors  highly  recommend  the  salicylates  for  acute  attacks 
of  gout,  both  primary  and  intercurrent,  in  the  course  of  the  chronic  form. 
In  my  own  experience  they  have  been  less  effective  in  this  disease  than  col- 
chicum.  W.  Denis  states  that  benzoic  acid,  administered  in  large  doses  (8  gm. 
to  oij  per  day),  increases  the  uric  acid  excretion  in  the  urine  and  decreases  the 
uric  add  content  of  the  blood.  C.  von  Noorden  and  L.  Schliep  have  shown 
that  there  is  a  certain  tolerance  for  nucleins  in  gout;  and  in  every  case  its  exact 
degree  should  be  determined  by  allowing  a  definite  number  of  grams  of  meat 
per  diem  and  extracting  the  uric  acid,  the  diet  being  restricted  accordingly.  Luff 
has  demonstrated  by  experimentation  the  negative  value  of  the  alkalies  and 
salicylates  in  the  treatment  of  gout.  If  nephritis  or  a  failiu-e  of  comp>ensation 
be  present,  even  the  former  remedies  should  be  administered  with  extreme 
caution. 

For  chronic  govt  potassium  has  been  much  used,  though  with  slight  advan- 
tage to  the  patient,  I  think.  Fenner  lauds  a  sterilized  solution  of  thyminic 
add  (gr.  ij — 0.13)  by  intramuscular  injection  in  subacute  and  chronic  forms  of 
podagra.  A  small  dose  (gr.  iv — 0.26)  daily  after  meals  for  three  months, 
and  then  every  alternate  week,  tends  to  avert  the  onset  of  acute  symptoms. 
The  bitter  tonics,  combined  with  a  vegetable  salt  of  iron,  as  well  as  change  of 
dimate,  should  be  resorted  to  in  the  anemic,  debilitated  class  of  gouty  patients. 


RACHITIS 

{RickeU) 


Definition. — A  constitutional  disorder  of  childhood,  exhibiting  devel- 
opmental anomalies,  chiefly  in  the  bones  and  cartilages,  causing  deform- 
ities. 

»^athology. — A  mere  summary  of  the  anatomic  characters  can  be  given 

T^'    There  is  a  derangement  of  the  nutritive  processes  which  retards  and 

otherwise  modifies  the  growth  of  the  bony  skeleton,  particularly  of  the  skull, 

^^  ends  of  the  ribs,  and  of  the  long  bones.     The  latter  soften  or  remain  unduly 

"^Xible  as  the  result  either  of  the  absorption  of  ossified  structures  or  of  the 

^*tly  diminished  deposition  of  lime-salts.     Longitudinal  section  of  the  long 

"^'ies  shows  the  seat  of  the  chief  changes  to  be  at  the  junction  of  the  epiphysis 

^*th  the  shaft.     In  health  we  note  at  this  point  two  thin  layers,  an  outer 

vnext  to  the  epiphyseal  cartilage)  proliferative  zone,  and  an  inner  layer  (of 

*?®*fication).     In  rachitis  both  zones,  though  more  particularly  the  prolifera- 

^^^'^f  are  greatly  thickened,  much  softened,  and   their  margins  irregularly 

^^tched.    The  periosteum  is  thickened  and  easily  separable  from  the  shaft. 

A  microscopic  examination  shows  an  increased  rate  of  proliferation  of  the 
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plain  tbe  productive  lesions  described  under  Pathology.  According  to  another 
view,  which  is  supported  by  experimental  proof,  rachitis  is  apt  to  develop  when 
the  amount  of  both  proteins  and  fats  is  low.  Certain  forms  of  diet  predispose 
to  rid&ets,  probably  for  the  reason  that  they  do  not  supply  certain  necessary 
sabstanoes  in  adequate  proportion,  yet  some  children  will  develop  rickets  on 
the  same  diet  that  other  children  are  taking  without  the  development  of  the 
disorder.  Hess  and  Unger^  in  their  study  of  this  problem  conclude  that  the 
theory  of  Mellanby,'  that  if  a  child  is  deprived  of  fat-soluble  vitamin  rickets 
develops,  is  untenable.  The  question  of  the  diet  has  always  played  an  im- 
portant part  in  the  theories  as  to  the  causation  of  rachitis.  The  calcium  de- 
ficiency is  the  most  important  factor  undoubtedly,  but  how  this  arises  is  the 
question  to  be  determined.  Is  it  due  to  insuflBciency  of  calcium  in  the  food? 
Is  it  a  result  of  a  disturbance  of  calcium  metabolism  whereby  the  calcium  of 
the  food  cannot  be  properly  utilized  or  is  excreted  in  excess?  Is  it  a  manifesta- 
tion of  disturbance  of  one  of  the  internal  secretory  glands?  Is  it  due  to  the 
want  of  a  vitamin?  (7)  Age. — Of  903  cases,  more  than  75  per  cent,  occurred 
before  the  end  of  the  second  year,  but  of  these,  only  99  commenced  during  the 
first  half-year  (Bruennische,  Von  RitJtershain,  Ritsche).  It  may  occur  as  late 
as  the  tenth  year.  (8)  Sex  is  without  effect.  (9)  Syphilis, — Divers  views 
are  entertained  regarding  the  rdle  played  by  syphilis  as  a  cause  of  this  disease. 
It  cannot  be  denied  that  syphilis  brings  about  a  marked  impairment  of  nutri- 
tion, so  that  the  disease  may  engender  a  predisposition  to  rickets.  (10)  Find- 
lay  attributes  rickets  to  lack  of  exercise  and  confinement. 

Bacteriology. — ^Mircoli  contends  that  it  is  produced  by  the  action  of  ordi- 
nary pyogenic  organisms  upon  the  osseous  and  nervous  systems,  and  Koch 
claims  that  the  skeletal  changes  can  be  produced  by  injection  of  types  of 
streptococci. 

Symptoms. — ^The  onset  is  slow,  and  the  symptoms  of  gastro-intestinal 
catarrh,  with  their  usual  effect  upon  the  general  nutrition,  may  precede  or 
accompany  the  true  rachitic  symptoms.  At  the  beginning  the  infant  is  restless, 
irritable,  and  sleeps  poorly,  and  slight  fever  is  present  in  some  cases.  About 
the  head  and  neck  the  child  perspires  freely,  especially  when  asleep,  wetting 
hb  pillow  while  the  rest  of  Ae  bed  is  dry.  It  is  also  annoyed  by  the  bed- 
dothes,  which  it  continually  throws  off,  lying  exposed  even  in  a  cool  tempera- 
ture. Among  the  earlier  symptoms  is  a  tenderness  both  over  the  bony  surfaces 
uul  the  soft  parts,  so  that  the  patient  wishes  to  keep  still  and  dreads  to  be 
handled.  The  child  is  languid  and  disinclined  to  move  his  limbs  or  to  walk 
w  play,  even  if  he  has  done  so  previously. 

The  symptoms  are  progressive  in  their  development,  rachitis  being  ordi- 
pwily  a  chronic  disease,  so  that  after  many  months  more  pronounced  features, 
mchiding  various  bone  deformities,  appear.  Owing  to  the  impairment  of 
nutrition  of  the  muscles  the  use  of  the  limbs  may  become  impossible,  and 
^l^ese  cases  have  been  spoken  of  by  writers  as  "rachitic  paralysis" ;  this,  how- 
^»i  is  a  misnomer.  Cases  have  been  reported  by  Berg  and  others  that 
wsembled  spastic  paralysis,  pseudohypertrophic  paralysis.  Urinary  phenom- 
OMi  are  neither  constant  nor  characteristic.  In  the  active  stage  calcium 
ttcretion  by  the  kidneys  is  low,  by  the  intestines  very  high.  When  healing 
^es  place,  the  ratio  is  changed  and  is  associated  with  a  retention  of  calcium. 
Secondary  anemia  of  mild  grade  supervenes,  the  hemoglobin  often  being 
comparatively  low,  and  there  may  be  a  leukocytosis. 

The  first  rachitic  osteal  changes  are  presented  by  the  cranial  bones,  the  ribs, 
the  radius,  and  the  ulna.     The  cranium  appears  enlarged,  though  this  enlarge- 

*  Jour,  Amer.  Med.  Aaaoc.f  1920,  Ixxiv,  217. 
«  Lancet,  1919,  i,  407. 
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^,    Olei  phosphorati,  ttijx  (0.6) ; 

Olei  olivae,  q.  s.  ad  fgij  (60.0). — M. 

Sig.  Teaspoonful  three  times  a  day  after  feeding. 

Kassowitz,  Swetchen,  and  others,  however,  observed  cases  with  cure; 
Vnce  the  remedy  deserves  a  trial. 

When  it  is  desired  to  administer  cod-liver  oil  and  it  is  not  tolerated  by 
die  stomach,  it  may  be  rubbed  gently  into  the  skin  of  the  thighs  and  trunk. 
Anenic  in  small  doses  has  proved  to  be  a  capital  remedy  in  selected  cases; 
•nd  iron,  particularly  in  combination  with  arsenic,  is  indicated  if  anemia  is 
fnmounced.  Klotz  recommends  pituitary  extract,  supplementing  it  with 
caldum  carbonate  to  supply  material  for  bone  growth.  Grosser  recommends 
nbcutaneous  injections  of  calcium  glycerophosphate.  Rohmer  recom- 
mends the  combination  of  high  calcium  doses  (5j  to  ij — 4.0-8.0)  per  day  until 
ijyinptoms  have  'disappeared,  then  about  gr.  xlv  (3.0)  for  several  months 
with  phosphorized  cod-liver  oil  in  the  treatment  of  rachitis. 

The  numerous  complications  to  which  rachitic  subjects  are  liable  present 
^tedal  indications  which  are  to  be  met  by  the  same  measures  as  when  they 
ttiae  under  other  circumstances.  The  condition  of  the  digestive  organs  must 
be  k^t  constantly  in  mind;  and  no  remedy,  however  promising,  that  is  de- 
<^Ded  to  assist  the  general  condition  should  be  continued  if  it  tends  to  ag- 
S^vate  the  digestive  disturbance.  Ewart  advises  massage  for  the  abdominal 
^tony  and  also  the  use  of  an  elastic  belt,  which  gives  support  to  the  abdominal 
plrietes  and  improves  circulation  and  respiration.  The  treatment  of  the 
Hchitic  deformities  belongs  to  the  domain  of  the  orthopedic  surgeon  and  should 
be  ondertaken  early. 
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NUTRITIONAL  DISORDERS 


BERIBERI 

(Endemic  Mtdtiple  Neuritis;  Kakke;  "Weak  legs") 

Definition. — Beriberi  is  a  specific  disease  characterised  clinically  by 
fever,  muscular  weakness  followed  by  muscular  atrophy,  pain,  tenderness, 
paresthesia,  gastro-intestinal  disturbance,  tachycardia,  and  often  general 
anasarca. 

Historical. — Beriberi,  first  recognized  by  Strabo  among  the  soldi^'^ 
in  the  Roman  armies  while  occupying  Arabia  (24  B.  C.)>  was  not  grouped  with 
the  infections  until  the  beginning  of  the  nineteenth  century.  At  this  period 
the  subject  began  to  receive  the  serious  attention  of  Dutch  and  (a  little  late'T) 
of  Anglo-Indian  writers  and  investigators.  As  stated  by  Osier,  however,  ^^^^ 
may  date  the  modern  study  of  the  disease  from  Malcolmson's  monograph** 
published  in  Madras  in  1835.  It  remained  for  Sheube  and  Baelz  to  point  oy^ 
that  the  principal  morbid  lesions  are  those  of  a  multiple  peripheral  neurit  vs. 
It  has  not  been  until  the  last  few  years  that  the  conception  came  into  gener** 
acknowledgment  that  the  disorder  was  one  of  faulty  nutrition,  and  not  i^' 
fectious  in  nature.  . 

Distribution. — The  disease  occurs  chiefly  in  (1)  Asia,  Japan,  parts  ^* 
China  and  India,  the  Philippines,  Dutch  East  Indies,  and  Malay  States;  C^) 
Africa,  and  (3)  the  northern  and  eastern  coasts  of  South  America.  In  the^ 
places  it  occurs  only  among  the  natives,  whose  staple  carbohydrate  food  ^ 
rice.  Instances  of  apparent  epidemics  on  ship-board,  in  armies,^  and  so  on  ha  ^'^ 
been  shown  to  be  due  entirely  to  improper  dietary.  In  England  and  along  tl^ 
Pacific  Coast,  among  the  Japanese  and  Chinese,  it  is  not  uncommon  at  ti*^ 
seaports  (Fig.  34). 

Pathology. — ^The  essential  feature  is  the  changes  in  the  nerves;  the^ 
are  inflanmiatory  and  degenerative,  involving  the  medullary  sheaths  «*^ 
axis-cylinders.  In  addition  to  the  peripheral  nerves,  the  pneumogastric  aC»" 
phrenic  may  be  affected.  Degeneration  in  the  muscles  also  occurs,  and,  tt^ 
uncommonly,  serous  effusions  and  edema.  The  right  heart  is  frequentU 
hypertrophied. 

Etiology. — ^Largely  through  the  researches  of  Fujik,  Osborne,  Mcnd^^ 
and  others  it  has  been  shown  that  definite  substances  besides  the  ppoteit»* 
fats,  carbohydrates,  salts,  and  liquids  must  be  present  in  the  food  in  order  "^ 
insure  growth,  development,  and  the  normal  carrying  on  the  bodily  functiorB* 
To  these  substances  Funk  applied  the  name  "vitamins,"  and  the  disoptte^ 
produced  by  their  absence  from  the  food  have  been  termed  nuhrUional  di$Ofdef^' 
deficiency  diseases,  the  avUaminoses,  the  dietary  diseases^  and  similar  tenO^ 
These  necessary  to  health  substances  have  been  labeled  by  McCollum,  **f^*' 

1  Riddell,  Smith,  and  Iw^videz  (Jour.  Amer.  Med,  Amoc.  1919,  bodi,  M9)  iep0^ 
60  cases  in  the  d73d  Porto  Rican  Regiment,  the  majority  of  which  prcunptly  improve" 
when  put  upon  a  high  protein  diet. 
4.^ 
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lohiUe  A"  and  "watep-«oluble  B,"  They  are  unidentified  chemical  sub- 
itanoa,  the  first  found  in  certain  fats,  notably  of  egg  and  milk,  the  latto- 
nniaiocuted  with  either  vegetable  or  animal  fats.  Drummond'  looks  upon 
them  u  resembling  enzymes  rather  than  chemical  substances.  They  occur  in 
cofntMiiAtion  usually  with  the  protein  portion  of  the  food,  but  are  called  upon 
to  fky  tn  important  r6le  in  the  stardi  metabolism.  They  are  necessary  for 
tbe  conect  nourishment  of  an  individual.     Beriberi  has  been  more  carefully 


Fi|.  34.-Bvrib«ii  IHcrtog,  In  P/Hlippint  youmal  <i/Sn«M). 

Studied  than  any  of  these  disorders  and  has  been  "fairly  definitely  attributed 
to  be  due  to  the  absence  from  an  unbalanced  rice  diet  of  certain  vitamins 
coDUined  in  the  coatings  of  rice  grains  but  which  are  removed  in  the  process 
of  milling."*  The  coatings  thus  removed  in  polishing  rice  are  the  pericarp, 
tbe  outer  layer,  and  the  aleurone  layer,  the  next  coat  which  contains  a  large 
atnount  of  fat.  The  evidence  that  beriberi  arises  under  these  conditions  is 
bwed  upon  tbe  following  facts:  A  diet  of  polished  rice  will  produce  beriberi 
in  man  in  about  three  months.  Polyneuritis  gallinarum  can  also  be  produced 
in  fowls  by  feeding  polished  rice.  In  the  Philippines  the  chief  cause  of  infantile 
niortality  is  the  so-called  infantile  beriberi,  a  disorder  occurring  in  sucklings 
of  mothers  who  are  the  victim.i  of  l>criberi,  or  who  had  it  at  one  time  and  char- 
"^^ned  by  tbe  absence  of  paralysis  and  a.  tendency  to  oliguria.  The  dis- 
<*dw  is  often  cured  simply  by  the  administration  of  extracts  of  rice  polishinga. 
A  sinking  diminution  in  the  number  of  cases  in  Japan  followed  the  introduction 
of  w  improved  dietarv. 

In  spite  of  the  evidence  that  seems  to  indicate  the  true  etiology  of  the  dis- 
wler  their  still  exists  some  doubt  as  to  the  nature  of  the  disease. 
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Differential  Diagnosis. — Other  forms  of  infectious  polyneuritis  are  dis- 
tinguished by  the  absence  of  the  peculiar  endemic  or  epidemic  status,  the 
visceral  symptoms,  the  edema,  and  of  the  transudation  in  the  serous  sacs. 
In  alcoholic  neuritis  the  peculiar  history  and  such  characteristics  as  the  prev- 
alence of  painful  features  and  trembling  are  noted;  in  diphtheritic  mvltiple 
tmtwitis  the  vdum  pal^Ui  is  involved. 

Course  and  Prognosis. — ^The  course  is  interrupted  by  periods  of  ag- 
gravation and  apparent  pauses.  The  prognosis  is  mainly  dependent  on  the 
intensity  of  the  infection,  the  presence  or  absence  of  associated  diseases,  and 
'tic  dfcumstances  of  the  individual  patient.  The  particular  variety  present 
in  the  case  in  hand  influences  greatly  the  outlook,  e.  g.,  the  cardiac  or  pernicious 
fonn  being  highly  threatening  to  life.  Again,  the  anatomic  seat  of  the  nerves 
implicated  decidedly  a£Pects  the  prognosis. 

The  mortality  differs  with  the  seasons  and  locality.  In  Japan  the  death- 
rate  is  only  12.5  per  cent.,  while  among  the  Chinese  and  Brazilians  it  is  much 
higher.    Abdu  says  that  mortality  in  beriberi  averages  33  per  t^nt. 

Treatment. — 1.  Prophylaxis. — ^This  depends  entirely  upon  a  proper 
dKt.  The  rice,  when  constituting  the  large  part  of  the  food  of  the  individual, 
should  not  be  polished.  Better  yet  is  a  liberal  mixed  diet  with  plenty  of  fresh 
food,  particulflu^y  the  leguminous  vegetables. 

2.  General  Treatment — In  mild  and  chronic  cases  a  change  of  diet  is 
usually  all  that  b  necessary  to  effect  a  cure.    Food  subjected  to  a  high  tem- 
perature, as  in  canning,  should  be  avoided,  but  undermilled  rice  is  permitted. 
In  more  severe  cases  an  extract  of  rice  polishings  is  recommended  by  Vedder. 
likewise  in  infantile  beriberi  an  extract  of  rice  polishing  may  be  given  the 
child,  who  should  be  fed  on  animal  milk.    A  nourishing  diet  is  demanded,  and 
rectal  feeding  must  be  instituted  as  soon  as  it  is  found  that  food  cannot  be  ad- 
ministered per  Oram,  or  the  food  may  be  introduced  by  means  of  a  small  stomach- 
tube  or  catheter  passed  through  the  nostril. 

The  patient  should  occupy  a  secluded  room  with  little  light  and  a  carefully 
regulated  temperature.  A  single  nurse  will  suffice,  and  all  sources  of  external 
irritation  shotdd  be  avoided. 

Drugs  are  indicated  only  in  the  treatment  of  the  complications.  In  cases 
m  which  serious  cardiac  dilatation  supervenes,  venesection  for  its  immediate 
effect  is  often  effective  in  saving  life.  Many  of  the  most  distressing  symptoms 
in  acute  forms  (dyspnea,  pain,  nausea)  are  benefited  by  the  use  of  morphin 
hjTXxlennically.  The  dropsy  of  the  cardiac  cases  requires  rest  and  saline 
laxatives,  followed  by  digitalis  (tijv-x  of  the  tincture  every  third  hour).  For 
the  so-called  cardiac  seizures,  nitroglycerin  or  inhalations  of  the  nitrite  of  amyl 
are  recommended.  The  atrophied  muscles  should  be  treated  with  electricity 
and  massage,  and  strychnin  with  tonics  is  indicated  for  the  same  condition. 
Stimulants  hypodermically  should  not  be  spared  when  the  heart's  action 
'jecomes  quick  and  feeble.  The  spasms  are  best  controlled  by  chloroform  in- 
halations, and  during  the  intervals  the  patient  should  be  kept  under  the  in- 
fluence of  morphin,  administered  subcutaneously.  Kintzing^  reports  excellent 
results  from  a  solution  of  pure  phenol  (10  per  cent,  strength)  in  sterile  water. 
Of  this  solution  the  adult  dose  employed  was  10  drops  diluted,  by  hypodermic 
Ejection  deep  into  the  muscles,  and  repeated  every  three  hours  in  the  begin- 
^gt  increasing  the  interval  as  improvement  manifested  itself.  Among  other 
<^pital  remedies  are  chloral  hydrate  and  Calabar  bean.  The  former  may  be 
^bited  by  rectal  injection  (gr.  xl — 2.6  at  a  dose),  to  be  rep)eated  at  intervals 
<rf  six  or  eight  hours  until  the  spasm  is  overcome.  The  heart,  however,  must 
"^  carefully  guarded.  Rarely  chloretone,  potassium  bromid,  curare,  nitrite 
^  amyl,  belladonna,  and  cannabis  indica  are  useful. 
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Symptoms. — Scurvy  has  a  slow  onset.  The  earliest  symptoms  are 
generally  a  swelling  around  the  eyes,  over  which  the  skin  has  the  color  of  a 
bruise,  and  a  pale  face,  which  looks  bloated  and  wears  an  apathetic  expression. 
There  is  noticeable  almost  from  the  start  a  gradually  increasing  debility, 
emaciation,  an  inability  to  perform  mental  or  physical  labor,  and  despondency. 
The  patient  experiences  arthritic  and  muscular  rheumatoid  pains  and  dyspnea 
00  slight  exertion. 

With  rare  exceptions  the  gums  swell,  sometimes  enormously,  and  become 
spongy,  bleeding  most  readily.  They  may  become  ulcerated,  and  may  be. 
though  rarely,  fungoid  in  appearance.  The  teeth  often  become  loose,  and  in 
rare  cases  drop  out.  The  breath  emits  an  offensive  odor  that  is  sometimes  due 
to  necrosis  of  the  jaw.  The  tongue  swells,  though  it  is  usually  clean  and  often 
pale.  In  the  mouth  may  be  observed  submucous  hemorrhages  in  many  cases. 
There  is  loss  of  appetite,  but  the  digestion  is  usually  good ;  there  may,  however, 
be  constipation  or  diarrhea,  more  frequently  the  former.  Albertoni  has 
shown  that  in  scurvy  of  a  protracted  course  free  hydrochloric  acid  is 
absent  from  the  gastric  juice,  and  that  the  total  acidity  is  much  reduced,  but 
this  is  so  neither  in  every  case  nor  at  all  stages  of  the  disease.  Scorbutic 
iyteniery  has  been  described  by  certain  writers.  The  skin  is  dry  and  of  a  muddy 
color,  blended  occasionally  with  a  greenish  or  greenish-yellow  tinge.  At  the 
end  of  a  week  or  ten  days  petechicB  and  ecchymoses  appear  upon  the  legs,  ar- 
ranging themselves  about  the  hair-follicles.  These  may  also  come  out  later 
on  the  trunk  and  upper  extremities.  Submucous  hemorrhages  may  give  rise 
to  drcumscribed  swellings,  and  subperiosteal  hemorrhages  may  occur  and 
engender  node-like  protuberances.  There  may  be  frequently  noticed  a  peculiar 
bnwny  induration  due  to  extensive  hemorrhagic  infiltration  of  the  muscles 
and  subcutaneous  tissues,  most  marked  in  the  hams  and  calves.  The  condi- 
tion is  not  without  considerable  pain,  particularly  if  the  parts  be  touched,  and 
in  severe  cases  bulke  and  vibices  may  be  seen,  as  in  a  recent  case  of  my  own. 
Hemorrhages  from  the  mucous  channels  of  the  body  occur  and  epistaxis  is 
frequent.  In  bad  cases  hematuria,  also  melena  and  rarely  hematemesis,  may 
be  observed.  Blood  may  be  effused  into  the  serous  membranes,  accompanied 
sometimes  by  inflammatory  changes  in  the  latter;  also  into  the  lungs,  which 
are  rarely  the  seat  of  secondary  pneumonia.  Pulmonary  infarction  occurs,  but 
is  a  rare  event.  Hemoptysis  may  be  a  symptom  of  the  lung  complications  or 
may  occur  as  an  independent  phenomenon. 

The  heart  may  present  symptoms,  such  as  palpitation,  feeble  impulse, 
arhythmia,  and  sometimes  a  basic  blood-murmur,  but  these  are  without 
diagnostic  importance.  The  pulse  is  soft,  small,  and  on  exertion  much  ac- 
celerated. Heitz  found  a  tendency  to  anemia,  with  whites  somewhat  below 
normal  and  slight  polynucleosis.  The  temperature  is  sometimes  subnormal, 
*nd  the  presence  of  fever  is  a  certain  indication  of  the  existence  of  some  com- 
plication. 

The  nervous  symptoms,  aside  from  the  profound  mental  depression,  are  not 
prominent  Insomnia  may  be  a  distressing  symptom.  Delirium  (late)  is 
sometimes  witnessed.  Meningeal  hemorrhage  may  sujjervene.  Both  night- 
Umdness  and  day-blindness  are  among  the  rarer  and  extraordinary  ocular 
features. 

The  urinary  symptoms  vary  in  different  cases.  Albuminuria  is  common. 
The  specific  gravity  of  the  urine  is  increased,  the  color  high,  and  solid  const it- 
^«»ts  diminished,  except  the  phosphates,  which  are  abundant.  Albertoni 
found  the  proportion  of  chlorids  less  than  the  normal,  while  other  investigators 
™ni  that  the  percentage  is  high.  Nephritis  may  occur  as  a  complication. 
^  bones  in  long-standing  cases  may  be  congested  and  sometimes  necrotic. 
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«l  potassium  chlorate  b  best.  For  swelling  of  the  gums  the  application  by 
vu^lus  of  a  cotton  swab  of  tannic  acid  (2  per  cent.)  or  a  solution  of  silver  nitrate 
^?  to  5  per  cent.)  is  serviceable.  A  combination  of  boric  and  carbolic  acids  in 
tsolution  of  suitable  strength  may  be  used  as  a  mouth-wash.  If  copious  hemor- 
Aages  occur,  hemostatics  are  eminently  useful.  The  various  complications 
Host  be  met  by  the  usual  measures,  according  to  their  nature. 

BiFANTiLE  Scorbutus 

(Barlow*8  Disease) 

Definition. — ^A  nutritional  disease,  characterized  by  the  same  symptoms 
aa  scurvy  in  adults. 

Piathology. — ^The  bones  are  thickened  and  excessively  sensitive  owing  to 
a  marked  subperiosteal  hemorrhage,  with  more  or  less  maceration  and  want  of 
finmiess,  between  the  epiphysis  and  shaft.  The  muscles  may  be  the  seat  of 
cffosioii.  The  heart  is  frequently  hypertrophied  and  dilated,  particularly 
the  right  ventricle.    The  lesions  of  rickets  are  often  associated. 

The  nature  of  the  affection  is  similar  to  that  of  adult  scurvy  except  in  a  few 
BUDor  details.  There  is  a  deficiency  of  certain  antiscorbutic  substances  in 
the  dietary.  As  a  result  of  this  the  characteristic  symptoms  occur.  These 
nay  be  reproduced  in  animab  by  feeding  with  a  scurvy  diet.  The  close  rela- 
tionship of  sQurvy  with  beriberi  has  been  pointed  out  by  Darling  and  by  Hess. 

Etiology. — Scurvy  is  largely  confined  to  hafid-fed  infants,  especially  those 
wwed  upon  the  numerous  infant  foods  which  have  been  foisted  upon  the  mar- 
ket, including  condensed  milk,  etc.  Louis  Starr,  Jacobi,  and  others  have 
Anm  that  it  sometimes  follows  the  prolonged  use  of  sterilized  milk,  although 
the  etiologic  importance  of  the  latter  food  has  been  overemphasized.  An 
investigation  by  a  committee  of  the  American  Pediatric  Society  in  1898  showed 
that  of  379  cases  the  majority  occurred  between  the  ages  of  seven  and  four- 
teen months  inclusive,  and  that  the  disease  has  a  greater  tendency  to  occur 
•DMMig  the  rich  or  well-tonlo.  'The  farther  a  food  is  removed  in  character 
from  die  natural  food  of  a  child,  the  more  likely  its  use  is  to  be  foUowed  by  the 
<levek)pment  of  scurvy."  Hess  emphasizes  the  fact  that  this  disease  is  an 
auto-intoxication  due  to  the  overgrowth  of  harmful  bacteria  in.  the  intestines. 

Symptoms. — ^The  skin  presents  the  muddy  color  peculiar  to  the  disease 
^  adults.  The  patient  may  be  well  nourished,  but  more  often  there  is  a 
tOHlency  to  wasting,  and  other  symptoms  of  impaired  nutrition  appear, 
P^fticularly  irritability  and  disinclination  to  exertion.  The  more  character- 
™^  features  appear  after  one  or  two  months,  and  the  child  cries  when  handled, 
^^^wjially  on  touching  the  lower  limbs.  About  the  same  time  there  is  an  ir- 
^Narly  cylindric  swelling  of  one  of  the  thighs  due  to  subperiosteal  effusion. 
Y^^.  the  other  limb  is  similarly  involved,  though  not  always  to  a  like  degree, 
^t  first  the  legs  are  flexed,  but  later  they  become  straightened  and  slightly 
*J«ted  on  account  of  the  progressive  hemorrhage  or  separation  of  the  epiphyses. 
Ahe  bones  in  other  portions  of  the  body  may  be  involved  secondarily  in  more 
^  fes  rapid  succession,  but  the  swellings  are  less  marked  than  in  the  lower 
™^-  Later,  if  the  teeth  be  present,  the  gums  may  swell  and  become  spongy, 
•^^ymoses  in  the  form  of  petechia  app>ear  upon  the  skin  surface,  and  par- 
ticularly about  the  eyes.  Other  important  findings  include  enlargement  of 
the  heart,  edema  not  only  in  the  eyelids  but  also  over  the  lower  end  of  the 
tibia,  increase  of  the  reflexes,  and  roentgenologic  findings.  The  first  defi- 
nite finding  in  the  early  stages  of  the  disease  is  the  "white  line"  of  Frankel, 
which  is  shown  by  the  roentgen  ray  at  the  epiphyseal  ends  of  the  long  bones. 
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«r>'tbema  of  the  skin,  which  goes  on  to  desquamation,  pigmentation,  and 
ulceration. 

Etiology. — The  disease  usually  attacks  the  young.  Negroes  are  less  fre- 
quently affected  than  whites.  The  sex  is  more  frequently  female  than  male, 
while  season  seems  to  play  a  small  part  in  the  etiology  of  the  disease.  The 
inmates  of  asylums  and  the  poorer  class  who  depend  largely  upon  commeal  as 
a  staple  for  dietary  are  most  frequently  affected.  The  Pellagra  Commission 
of  the  New  York  Post-Graduate  Hospital  and  Medical  School  found  that  since 
1914  practically  all  the  new  cases  of  pellagra  in  two  small  towns  in  South  Caro- 
lina developed  while  the  person  was  residing  in  the  same  house  with,  or  next 
door  to,  a  pellagrin  in  the  active  stage  of  the  disease,  or  within  six  months  after 
such  exposure. 

The  pathogenesis  of  the  disorder  has  caused  a  great  deal  of  discussion,  and 
a  large  amount  of  work  has  been  done  upon  it.  Up  to  within  the  past  few 
years  Sambon's  theory  that  the  disease  was  transmitted  by  a  type  of  specific 
parasite-carrying  mosquito  was  very  generally  accepted.  More  recent  study, 
however,  by  numerous  investigators  and  observers,  including  Goldberger,  Siler, 
Garrison  and  MacNeal,  Wood,  Vedder,  and  others,  has  shown  that  the  disease 
is  truly  a  deficiency  disease.  Dr.  Vedder^  summarizes  briefly  his  conclusions, 
which  tend  to  show  that  the  disease  is  a  deficiency  disease:  There  is  a  distinct 
similarity  between  pellagra,  beriberi,  and  scurvy,  well-known  deficiency  dis- 
eases; the  evidence  that  has  been  presented  as  proof  of  the  infectious  nature  of 
pellagra  can  be  explained  by  the  deficiency  hypothesis;  a  deficiency  is  present 
in  the  diets  of  most  pellagrins  as  a  resiilt  of  too  frequent  use  of  wheat  flour  in 
association  with  commeal,  salt  meats,  and  canned  foods,  which  are  known  to  be 
deficient  in  vitamins.  Groldberger^  writes  that  the  pellagra-producing  dietary 
fault  depends  upon  two  or  more  of  the  following  factors:  "(1)  A  physiologic 
defective  protein  supply;  (2)  a  low  or  inadequate  supply  of  fat-soluble  vitamin; 
(3)  a  low  or  inadequate  supply  of  water-soluble  vitamin ;  (4)  a  defective  mineral 
supply."    The  hypothesis  that  it  is  a  deficiency  disease  is  extremely  plausible. 

In  recent  years  the  diet  of  the  people  of  the  South  has  been  greatly  modified. 
.As  Wood  has  pointed  out,  com  used  to  be  crushed  between  two  stones  and  the 
only  portions  removed  were  the  coarse  particles  of  the  husk,  while  in  the  modem 
methods  of  making  commeal  the  corn  is  subject  to  heat,  after  which  the 
grain  is  degerminatized  and  about  30  per  cent,  of  the  germ,  husk,  and  hull  of 
the  com  is  removed,  leaving  a  finely  granulated  commeal  known  as  milled 
meal.  By  this  modem  process  of  milling  the  vitamin-containing  portion  of 
the  com  is  discarded.  In  addition  to  this,  the  poorer  classes  use  too  finely 
ground  commercial  wheat  flour  when  they  use  flour  other  than  commeal, 
which  is  also  deficient  in  vitamins.  The  experimental  proof  of  the  patho- 
genesis can  be  found,  for  example,  in  the  paper  by  Wood.* 

Symptoms. — At  the  beginning  are  languor,  debility,  indigestion,  anorexia, 
voinitmg,  and  occasionally  diarrhea.  This  is  soon  followed  by  erythema, 
{Nun,  and  roughness  of  the  skin.  Exfoliation  of  the  latter  reveals  a  suppurating 
surface.  The  erythema  affects  usually  the  exposed  parts,  beginning  on  the 
bwks  of  the  hands,  the  face,  neck,  and  sometimes  the  feet.  At  first  the  in- 
volved areas  resemble  an  ordinary  sunburn,  later  becoming  darker  and  des- 
quamating, leaving  behind  some  degree  of  pigmentation.  In  some  instances 
Dull«  and  vesicles  may  appear.  Recurrences  are  common  and  lead  to  puffy 
swelling  and  a  thickened,  indurated  condition  of  the  skin,  which  is  now  darker 
>u  color.    Finally,  atrophy  of  the  skin  may  occur.     The  mucous  membrane 

>  Arch.  Inter.  Med.,  1916,  xviii,  137. 

•  Jowr.  Amer.  Med.  Assoc.,  1918.  Ixxi,  947. 

»  Amer.  Jour.  Med.  Sci.,  1916,  clii,  813. 


PART  V 


DISEASES  OF  THE  BLOOD   AND 
THE  DUCTLESS  GLANDS 


L  The  PRnyiARY  or  Essential  Anemias 

Pbimart  anemias  constitute  those  forms  in  which,  so  far  as  our  present 
knowledge  of  their  etiology  and  pathology  goes,  no  other  tissues  or  organs 
than  the  blood  and  the  blood-making  organs  are  either  at  fault  or  are  directly 
affected.  Future  investigations  of  the  life  history  of  the  blood  may  reveal 
the  exact  causation  of  what  are  now  regarded  as  primary  or  essential  anemias, 
and  thus  permit  of  a  clearer  discrimination  and  a  more  accurate  classification. 

CHLOROSIS 

{Oreen  Sickness) 

Definition. — A  blood  disease,  occurring  chiefly  in  adolescent  females, 
dependent  upon  defective  hemogenesis,  and  characterized  principally  by  a 
deficiency  of  hemoglobin  in  the  red  corpuscles.  Chlorosis  is  steadily  diminish- 
ing m  frequency  of  occurrence. 

PSathology. — It  is  so  seldom  that  death  occurs  in  cases  of  chlorosis  that 
autopsies  of  this  disease  have  not  been  frequent  enough  to  determine  definitely 
die  nature  of  the  findings.  There  is  no  loss  of  fat  in  the  body,  but  signs  of 
physical  degeneration  and  disorders  of  development  are  quite  common,  hypo- 
plasia of  the  vascular  system  and  of  the  genital  organs  seeming  to  be  the  most 
prominent.  Incurable  cases  of  chlorosis  are  nearly  always  characterized 
by  anomalies  of  the  blood-vessels  and  genitalia  (Rokitansky).  Virchow  has 
also  shown  that  congenital  arrest  of  development  of  the  aorta  and  larger  arteries, 
as  indicated  by  their  small  size,  their  soft  and  elastic  walls,  is  quite  constant 
in  dilorotics.  The  uterus  (especially)  and  adnexa  manifest  the  hypoplasia, 
aod  yellowish  spots  and  streaks  of  fatty  degeneration  are  sometimes  seen  in 
the  intima  of  the  arteries.  The  cardiac  muscle  is  softened,  the  whole  heart 
is  dilated,  and  the  left  ventricle  is  usually  somewhat  hypertrophied. 

Etiology. — Chlorosis  occurs  most  frequently  in  girls  at  or  near  puberty, 
and  also  may  appear  between  that  period  and  twenty  or  twenty-five  years 
^  age.  It  usually  happens  that  the  condition  dates  from  a  scanty  menstrua- 
Jion,  beginning  late  in  the  "teens,"  but  it  should  be  recollected  that  amenorrhea 
B  not,  as  formerly  supposed,  a  cause,  being  rather  an  effect  of  the  underlying 
blood  disorder.  Blondes  are  oftener  affected  than  brunettes.  In  males  the 
disease  is  rare. 

Sudi  unhygienic  conditions  as  bad  air,  dimly  lighted  rooms,  a  lack  of  nutri- 
tKHisfood  and  outdoor  exercise,  a  sedentary  occupation,  excessive  tea  and  coffee 
dnnldng;  bodily  fatigue,  as  from  stair-climbing  and  standing  in  constrained 
positions  without  intervals  of  rest — all  these  predispose  to  the  disease.  And 
yet  giris  living  amid  the  most  luxiuious  and  favorable  surroundings  have  had 
chlorosis. 
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Sudden  emotional  excitement  and  prolonged  mental  overexertion  opers^te 
as  causative  agencies.  Shock  from  bad  news,  such  as  loss  of  relatives,  hocx^e- 
sickness,  disappointment  in  love,  rankling  grievances,  and  perhaps  ungratifi.^d 
sexual  desires,  may  contribute  to  the  "neuropathic"  origin  of  chlorosb.  A 
change  of  climate  seems  to  operate  as  a  cause,  and  is  manifested  especially^  in 
the  case  of  girls  emigrating  from  rural  Ireland  to  enter  domestic  service  t&^i>e 
(Tbwnsend).  A  late  chlorosis  has  also  been  described,  but  its  existence  mus^  be 
rare.  The  true  'pathogenesis  of  the  condition  is  unknown.  Virchow's  theory  of 
congenital  hypoplasia  of  the  blood-vessels  and  genitalia;  Clarke's,  of  copreiEua; 
Meinert's,  of  splanchnoptosis,  have  been  discarded.  More  recently  the  th< 
has  come  into  quite  general  acknowledgment  that  chlorosis  may  be  due 
disturbance  of  endocrin  function,  most  likely  of  the  ovary,  resulting  in 
ficient  hemoglobin,  anabolism  or  iron  metabolism.  That  chlorosb  is  a 
ondary  anemia,  as,  for  example,  from  occult  gastric  hemorrhage,  is  dispro^ved 
by  the  promptness  with  which  it  yields  to  iron  therapy. 

Symptoms. — A  brief  outline  of  the  more  frequent  and  prominent  gene^x^sl 
manifestations  of  chlorosis — or  "green  sickness" — ^may  be  narrated  at  -tlie 
outset.  The  gradual  onset  is  usually  marked  by  languor,  indisposition  ^o 
either  physical  or  mental  exertion,  motor  weakness,  irritability  or  inertia  ^f 
mind,  and  a  more  or  less  constant  fatigue.  PalpUaiion  of  the  heart  and  dysprm 
on  slight  exertion  are  much  complained  of  in  most  cases;  headache  is  also 
early  symptom,  and  may  be  accompanied  by  vertigo  in  some  cases;  and 
pepsia  and  constipation  occur  in  65  per  cent,  of  cases  (Townsend).  Probata  ly 
in  one-half  of  all  cases  cessation  of,  or  scanty  and  irregular,  menses  may  foimn 
the  burden  of  complaint.     A  slight  fever  is  present  in  many  instances. 

Gastro-intestinal  Symptoms. — The  appetite  is  either  poor  or  perver^^ 
and  a  capricious  desire  for  such  innutritions  substances  as  chalk,  slate-pen crm  Is, 
and  even  bits  of  earth  (pica),  or  for  sour,  highly  spiced,  and  unwholesome  a.i^i- 
cles  of  food  (vialacia),  is  not  uncommon.  An  abnormal  craving  for  alka.li<s 
has  been  ascribed  to  an  overacid  stomach.  Morning  vomiting  and  eructatioXTS, 
as  well  as  pain  after  eating,  may  occur.  Dilatation  of  the  stomach  and  h^if^ 
position  of  the  diaphragm  are  found  in  many  instances.  The  gastric  contc*^^ 
show  a  hyperacidity  in  most  cases.  The  tongue  is  pale,  flabby,  often  d^y* 
and  the  edges  show  indentations.  Constipation  is  usually  present,  thovr^" 
sometimes  diarrhea,  lasting  for  a  day  or  two,  may  alternate,  as  after  the  *^ 
gestion  of  some  unwholesome  article  that  has  been  eaten  to  satisfy  the  j>erver't^ 
appetite. 

Genejal  Appearance. — The  subcutaneous  fat  is  not  only  well  retai«3^^» 
but  in  many  cases  is  even  increased,  and  the  rotundity  of  the  body  and  meml>^" 
preserved.  The  peculiar  greenish-yellow  tint  of  the  complexion  b,  howe"^ 
the  most  striking  manifestation  to  the  eye.  It  differs  thus  from  the  ma< 
pallor  of  cancerous  anemia,  from  the  lemon-yellow  tint  of  pernicious  ane**^^*' 
from  the  saffron  hue  of  jaundice,  and  from  the  blanched  pallor  after  sc^^/f 
hemorrhages.  The  sclerce  are  often  j>early  or  bluish  white  ("cerulean  hu^"  h 
and,  though  this  is  considered  by  many  the  earliest  positive  indicatior*  ^r 
anemia,  when  the  skin  tint  is  not  characteristic,  yet,  according  to  TownseJ^^^ 
analysis  of  87  cases  of  chlorosis,  it  is  not  the  most  constant.  TTie  naiU  sha"^^  . 
pallor  in  95  per  cent,  of  the  cases;  the  cheeks,  tongue,  and  lips  were  paled  ?J 
89,  84,  and  76  per  cent,  respectively,  while  the  scleras  were  pale  in  bu't 
per  cent.  On  exertion  the  cheeks  and  lips  may  become  quite  ruddy  in  cJ**^^ 
of  moderate  anemia  {chlorosis  rubra), 

drculatory  symptoms  are  breathlessness,  palpitation,  and  the  tendency 
vertigo  and  syncope  complained  of  in  the  majority  of  cases;  other  drculat^^ 
dbturbances  may  occur.    The  skin  and  the  extremities  are  frequently  oo"^ 
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g  to  slug^ab  heart  action.  The  pulse  is  usually  full  and  easily  compres- 
aUe,  and,  owing  to  its  excitability,  it  may  be  accelerated  for  the  time  being  by 
'vrarious  ext^nal  influences  (Fig.  35).  Visible  undulating  pulsations  of  the 
cswrotid  vessels  are  frequent,  and  a  pulsation  at  the  base  of  the  heart  and  in  the 
^^dipheni  veins  is  also  observed  at  times.  Physical  examination  shows  the 
^tfort  to  be  slightly  dilated.  SystoUc  murmurs,  soft  and  "whiffing"  in  character, 
^Bxe  heard  at  the  base,  though  in  severe  cases  they  may  be  heard  at  the  apex 
^i  the  heart  also.  Syttolic  blowing  murmwa  of  hemic  origin  are  not  infrequently 
S»<aid  over  the  carotid  arteries.  More  common  and  characteristic,  however, 
j0  die  tenotu  kum  or  brwU  de  diable — the  soft  continuous  murmur  heard  over 
■C^  la^e  cervical  veins.  Thrombosis  of  the  larger  veins  or  of  a  cranial  sinus 
■gMMj  occur,  and  is  always  ominous. 

Of  the  iKTvous  manifeatatiotu  that  are  often  present,  neuralgias  of  the 
jamd,  mental  depression,  hyperesthesia  of  the  skin,  particularly  of  the  abdomen, 
Igic  attacks,  and  hysteria  are   most  frequently  met  with.    Tinnitus 
n  and  anemic  amaurosis  have  been  known  to  occur. 


'ki  l&-^nk>-  and  tampoatnn-chut  <^  ■  can  of  eUaraala.  aboviDs  tha  (ff«t  ezarted  upon  the  puUe 

Edema  of  the  ankles  is  found  in  perhaps  one-third  of  the  cases.  The 
■fme  is  generally  pale,  free  in  quantity,  and  its  specific  gravity  is  somewhat 
lowered;  and  according  to  recent  studies  there  is  a  diminished  excretion  of 
UM,  despite  the  abnormal  destruction  of  albuminoids.  Movable  kidney  is 
<An  associated. 

Blood  BzuninatioiL — The  blood  flowing  from  a  punctured  finger  pulp 
otv  lobule  is  pale,  though  seldom  thin  or  hydremic,  and  the  paleness  is  due 
to  I  qualitative  rather  than  a  quantitative  change.  There  is  a  disproportionate 
Kduction  of  the  hetiwglobin  as  compared  with  the  number  of  the  red  cells. 
The  hemoglobin  may  range  from  50  per  cent,  to  as  low  as  16  or  17  per  cent, 
ntevere  cases,  the  average  quantity  being  about  38  or  40  per  cent.  On  the 
■tin  band,  the  number  of  red  corpuscles  is  not  greatly  reduced,  and  may  even 
l»  Donnal.  The  moderate  tdigocythemia  and  marked  oligockromeviia  are 
ifauKt  distinctive  of  chlorosis:  these  features,  however,  may  be  simulated  by 
^  (UOTD-anemia  of  syphilis  or  early  tuberculosis.    Morawitz  calb  attention 
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to  "masked  chlorosis/'  in  which  Seiler  found  that  the  hemoglobin  percentage 
was  only  10  or  15  below  normal.  The  average  number  of  red  corpuscles  is 
from  3,700,000  to  4,100,000  per  cubic  millimeter  of  blood,  but  .the  count  in 
severe  cases  may  be  as  low  as  1,900,000.  Approximately,  the  number  of 
red  corpuscles  is  from  70  to  85  per  cent,  of  the  normal,  while  the  leukocytes 
are  only  slightly  increased  in  number  (8500  to  9000  per  cubic  millimeter). 
Microscopically,  the  red  cells  are  seen  to  be  paler  than  normal.  Some  are 
distinctively  larger  than  is  usual  (macrocytes),  but  the  majority  are  sli^tly 
undersized  (microcytes).  Irregularity  in  shape  (poikilocytosis)  is  seen  in 
quite  a  number  of  the  red  cells  in  the  severe  cases,  and  an  occasional  normoblast 
(nucleated  red  corpuscle  of  the  size  of  a  normal  red  cell)  may  be  noted.  There 
is  usually  a  relative  lymphocytosis,  especially  in  severe  cases.  The  eosinophils 
are  occasionally  increased  (Cabot).  There  is  a  marked  increase  in  the  amount 
of  blood-plasma  (polyplasmia). 

Diagnosis. — When  the  greenish  pallor  of  the  face  is  marked  this  can 
often  be  correctly  made  at  a  glance.  The  blood  examination  must  be  made, 
however,  to  completely  establish  the  diagnosis,  even  when  distinctive  symptoms 
are  present,  such  as  the  shortness  of  breath,  palpitation,  weakness  and  languor, 
faintness,  amenorrhea,  capricious  appetite,  together  with  a  well-nourished 
appearance  of  the  body.  The  bluish-white  sclerse  and  pallid  nails  are  con- 
firmatory when  observed,  and  search  should  be  made  for  the  physical  signs. 

Differential  Diagnosis. — The  primary  character  of  the  anemia  may  be 
determined  in  doubtful  cases,  or  in  those  in  which  incipient  tvberctdoHs  (''chloro- 
anemia")>  or  syphilis,  or  Bright* s  disease  may  be  suspected,  by  exclusion.  Here 
the  physical  examination  of  the  chest,  the  history,  and  urinalysis  should  supple- 
ment the  blood  examination.  In  the  chloro-anemia  of  chronic  phthisb,  fever 
and  progressive  emaciation  in  association  are  also  observed.  Syphilis  is 
readily  excluded  by  the  Wassermann  test.  Organic  disease  of  the  heart  may  be 
simulated  by  the  breathlessness,  palpitation,  vertigo,  and  edema. 

Prognosis. — This  is  always  favorable.  The  discontinuance  of  proper 
treatment  before  a  substantial  cure  is  effected  is  often  followed  by  a  relapse, 
and  even  after  apparent  cure  one  or  more  recurrences  may  be  witnessed  before 
the  age  of  thirty.  The  average  duration  of  a  case  of  chlorosis  is  from  two  to 
three  months.  In  cases  of  very  severe  type,  in  which  the  dividing  line  between 
this  disease  and  pernicious  anemia  may  not  be  marked  clearly,  the  prognosis 
should  be  made  with  due  reserve. 

Treatment. — While  the  treatment  of  chlorosb  by  the  administration  of 
iron  is  wellnigh  specific,  the  hygienic  measures  are  also  important,  and  par- 
ticularly in  order  that  relapses  may  be  avoided. 

Hygienic. — Pure  air,  wholesome  food,  and  plenty  of  rest  and  sleep,  with 
regular  habits,  are  prime  requisites.  Sometimes  a  change  of  occupation, 
even  temporary,  where  confinement  may  be  replaced  by  an  outdoor  life  and 
sunshine,  as  in  the  case  of  store  girls  and  mill  operatives,  is  of  value  in  bringing 
about  a  rapid  improvement.  Patients  in  better  circumstances  may  be  sent 
to  rural  districts,  the  mountains,  or  sea-shore.  In  cases  marked  by  much 
palpitation,  dizziness,  and  dyspnea,  rest  in  bed  for  a  week  or  so  is  often  impera- 
tive at  the  outset.  As  improvement  goes  on,  however,  light  and  then  moderate 
exercise  may  be  permitted,  and  the  increasing  appetite  should  be  gratified  by  a 
generous,  easily  assimilable  diet  (milk,  meat,  eggs,  fish,  pur^  of  green  vege- 
tables, stewed  fruit).  Fats  and  carbohydrates  should  generally  be  avoided. 
Coffee,  tea,  and  alcohol  do  harm.     Hot  baths  have  been  recommended. 

Medicinal. — ^The  one  remedy,  par  excellence,  on  both  rational  and  empirical 
grounds,  is  a  good  preparation  of  iron.  This  should  be  given  methodically 
and  persistently  until  the  percentage  of  hemoglobin  is  90,  and  then  maintained 


CHLOROSIS  451 

tbm  by  txmtinumg  the  administration  of  the  iron  for  several  weeks  to  prevent 
kRCUTTence  (Fig.  36).  Exactly  how  the  iron  acts  in  curing  chlorosis  has  not 
lieen  definitely  proved,  but  its  almost  specific  action  is  indubitable.  Not 
iD  ireparations  of  iron  are  equally  well  bome  by  the  stomach,  however,  and 
RTcn]  changes  may  be  necessary  during  the  course  of  a  given  case.  Probably 
the  best  form  for  general  use  is  the  dried  sulphate,  usually  given  together  widi 
potiffiium  carbonate  in  the  well-known  Blaud's  pills— 2  grains  (0.129)  of 
ndi  to  the  pill.  Starting  with  one  pill  thrice  daily  for  a  week  or  ten  days, 
the  daily  dosage  is  increased  until  nine  pills  daily  are  administered  in  the  third 
kA,  and  continued  for  several  weeks  or  as  long  as  the  case  may  require. 
It  ii  very  important  meanwhile  that  the  boweb  should  be  kept  soluble  by 
die  use  of  cascara  sagrada,  salines,  and  the  like.    Other  iron  preparations  of 
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^*^  in  this  disease  are  the  citrate,  lactate,  carbonate,  the  succinate, 
^  the  reduced  iron.  The  albuminates  of  iron,  so  much  vaunted  for  a 
*""<,  are  practically  worthless.  In  severe  cases  Quincke  uses  at  first  a  5  per 
^ot  solution  of  the  ferric  (ntrate  hypodermically  (niviiss  to  3iiss — 0.5-10.0, 
"''?).  Bitter  tonics  and  dilute  hydrochloric  acid  are  indicated  in  a  certain 
["""W  of  cases  in  which  indigestion  is  troublesome.  The  add  tincture  of 
1"®  (ililorid  is  sometimes  used  in  such  cases.  Mild  cases  often  yield  to  the 
™I^  use  of  remedies  for  the  cure  of  gastro-intestinal  derangement.  Arsenic 
"_' Valuable  adjuvant  to  the  iron  treatment.  It  may  be  employed  hypoder- 
""•Dy  as  the  cacodylate  of  soda  (gr.  ^ij— 0-002)  in  combination  with  the 
'WKlennic  solution  of  ferric  citrate,  the  solution  being  given  every  second  or 
third  day  deep  into  the  muscle  (deltoid-lumbar  muscles). 
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PROGRESSIVE  PERNIQOUS  ANEMIA 

(Idiopathic  Anemia;  Addisonian  Anemia) 

Definition. — ^A  grave  blood  disease  characterized  by  a  great  destruction 
of  red  corpuscles,  and  a  persistent  tendency  from  a  bad  to  a  worse  condition, 
with  intercurrent  remissions.  It  usually  ends  in  death,  and  seldom  exhilnts 
causal  lesions  other  than  those  of  the  blood  or  blood-making  organs. 

Pathology. — ^The  subcutaneous  fat  is  rarely  diminished,  so  that  emaciation 
b  exceptional.  The  skin  is  pale  and  of  a  lemon-yellow  tint,  and  most  of  the 
tissues  and  organs  are  anemic  except  the  muscles,  which  are  often  decidedly 
red  in  color.  The  fat  is  usually  pale  and  yellowish,  and  fatty  degeneration  is 
one  of  the  most  striking  changes  in  this  affection.  According  to  Cabot  and 
Richardson^  cardiac  hypertrophy  is  frequently  found  in  pernicious  anemia; 
18  out  of  19  cases  that  were  autopsied  at  the  Massachusetts  Greneral  Hospital 
in  a  period  of  ten  years  showed  a  definite  hypertrophy  or  dilatation.  Micro- 
scopically, the  fibers  or  columns  of  heart  muscle  are  seen  to  be  distinctly 
fatty.  The  heart  cavities  contain  little  light-colored  blood.  Other  organs 
showing  the  fatty  degeneration  (of  the  epithelium)  are  the  liver,  kidneys, 
gastric  and  intestinal  walls,  and  the  intima  of  many  of  the  smaller  blood- 
vessels (in  patches).  This  general  fatty  change  is  probably  due  to  the  deficient 
oxygenation  of  the  tissues  and  to  the  anemic  blood-supply. 

Owing  to  the  above  degenerative  change  in  the  vessel  walls  small  extrava- 
sations of  blood  are  found  in  different  parts.  Most  frequently  these  puncti- 
f  orm  hemorrhages  are  seen  in  the  retina  and  on  the  principal  serous  membranes. 
Ecchymoses  are  also  observed  occasionally  on  the  mucous  membranes  and  on 
the  skin.  More  or  less  general  edema  and  dropsical  accumulations  in  the  serous 
cavities  are  not  uncommon.  The  spleen  and  liver  are  seldom  and  only  sli^tly 
enlarged.  The  lymph-glands  are  often  somewhat  swollen  and  intensely  red 
in  color  owing  to  the  unusual  number  of  red  corpuscles. 

In  a  series  of  8  cases  Warthin  has  found  changes  in  the  hemolymph 
glands  consisting  of  "dilatation  of  the  blood-sinuses  and  evidences  of  increased 
hemolysis,  as  shown  by  the  increased  number  of  phagocytes  containing  dis- 
integrating red  cells  and  blood-pigment." 

A  marked  and  important  pathologic  feature  of  pernicious  anemia  b  the 
presence  of  abundant  deposits  of  iron-pigment,  especially  in  the  liver,  but 
also  in  the  spleen,  kidneys,  pancreas,  and  other  organs.  The  fact  that  the 
abnormal  quantity  of  iron  in  the  liver  is  peculiarly  distributed  about  the 
periphery  and  middle  zone  of  the  lobules  is  particularly  noteworthy,  and  quite 
characteristic  of  pernicious  anemia.  The  origin  of  this  iron  is  doubtless  the 
enormous  destruction  of  red  corpuscles,  and  that  the  pigment  in  the  hepatic 
lobules  is  ferruginous  may  be  determined  by  a  microchemic  test  with  am- 
monium sulphid,  granules  of  black  sulphid  of  iron  being  formed. 

Of  special  interest  are  the  lesions  found  in  the  bone-marrow  on  account  of 
its  hematopoietic  function.  This  is  virtually  hypertrophied,  and  is  in  many 
cases  deep  red  instead  of  yellow,  and  more  like  the  hemoblastic  marrow  of 
childhood  (H.  C.  Wood).  While  formerly  held  to  be  causative,  this  change  is 
now  regarded  as  being  secondary  to  the  severe  anemia.  Cellular  hyperplasia 
may  be  seen  microscopically  in  the  great  number  of  large  and  smaU  granular 
medullary  cells,  and  also  in  the  nucleated  red  cells. 

An  atrophied  condition  of  the  gastric  and  duodenal  mucosa  is  noticed  in 
some  cases.  The  sympathetic  ganglion  cells  may  also  show  changes.  More 
constant,  however,  is  the  sclerosis  of  the  posterior  columns  and,  to  some  ex- 
tent, of  the  lateral  columns  of  the  spinal  cord:  this  is  especially  marked,  ac- 
cording to  Burr,  in  the  cervical  swelling.     Patveu  examined  9  cases;  in  4  he 

^  Jour.  Amer,  Med,  Aseoc.,  1919,  badi,  991. 
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quikI  hyaline  degeneration  of  the  vessels  of  the  white  substance,  and  in  5  small 
lemorrhages.  'fiiese  changes  are  probably  due  to  a  toxic  agent.  The  same 
ype  of  ksion  is  observed  in  the  brain  of  those  patients  who  have  degenerative 
piooesses  in  the  cord  (Woltman^. 

tethof  enesifl. — ^There  are  three  categories  into  which  cases  of  pernicious 
nemia  may  be  grouped:  (1)  Those  cases  in  which  no  discoverable  cause  for  the 
boDolysis  (blood  destruction)  is  ascertained  either  during  life  or  after  death — 
L  «.,4e  idiopathic  variety  of  Addison;  (2)  those  in  which  an  adequate  cause 
kbimi  pogtmortem  only;  (3)  those  that  are  apparently  traceable,  antemortem, 
toaome  primary  causal  condition  acting  directly  or  indirectly. 

(1)  As  rega^s  the  obscure  {genuine)  cases  of  idiopathic  anemia,  the  es- 
MDdal  cause  of  the  symptomatic  condition  is  evidently  an  actively  increased 
hmdlysis.  The  blood  generation  (hemogenesis)  is  usually  normal  or  increased 
in  power.  Evidence  of  excessive  hemolysis  is  seen  in  the  deposition  of  pigment 
in  ^  organs,  in  the  excessive  iron  in  the  liver,  and  in  the  extremely  marked 
ocretion  of  uroblin  in  the  stool.  Evidence  of  exaggerated  hemogenesis 
B  seen  in  the  nucleated  red  cells  and  Jolly  bodies  in  the  red  cells  in  the  per- 
iphend  blood-stream,  as  well  as  in  the  increase  of  skein  forms,  as  demonstrated 
%  vital  staining,  and  in  the  red  bone-marrow.  Grawitz  and  Stengel  believe 
that  the  hemolysis  originates  in  the  gastro-intestinal  capillaries  and  depends 
Qpon  poisons  generated  or  absorbed  from  that  tract — an  auto-intoxication. 
Vogd  favors  the  view  that  lipoids,  which  belong  to  the  group  of  ether-soluble 
ttbstances,  are  either  the  direct  or  indirect  cause.  Von  Jaksch  holds  that  the 
similarity  of  pernicious  anemia  to  kala-azar  suggests  a  protozoon  infection. 
Villiain  Hunter  concludes  that  the  disease  is  of  infectious  (streptococcal) 
nature,  dependent  primarily  upon  caries  of  the  teeth.  Goullard  and  Goodall 
liold  that  a  hemolytic  toxin  (not  necessarily  from  the  intestines)  acts  on  the 
bone^narrow.  That  the  spleen  plays  some  part  in  the  pathogenesis  of  pernicious 
•nonia  has  been  shown  by  Eppinger.  Just  what  effect  a  perversion  in  the 
■plenic  function  has  has  not  been  fully  determined,  but  Eppinger  believes 
that  as  a  result  of  the  pathologic  changes  in  the  organ  increased  hemolysis 
takes  place  in  the  splenic  pulp. 

(2)  Apparently  causeless  cases  of  a  pernicious  type  of  anemia  may  be  found 
pfihnortem  to  have  been  caused  by  (a)  obscure  malignant  disease;  (6)  para- 
stes,  expecially  the  Ankylostoma  duodenale,  and  rarely  by  the  bothriocephalus. 
Not  infrequently,  by  a  careful  study  of  the  anamnesis  of  a  patient,  aided  by 
JJMdem  methods  of  examination,  the  cause  of  pernicious  anemia  may  be 
^Jetected  during  life.  It  is  held  that  atrophy  of  ventricular  and  intestinal 
^*nd8  is  an  effect  rather  than  the  cause' of  the  anemia,  as  formerly  believed 
(Grawitz). 

(3)  Exhausting  causes,  operating  directly  or  indirectly,  may  precede  this 
•Section,  as  severe  or  prolonged  hemorrhages  or  diarrhea,  fevers,  mental  shock. 
Profound  chlorosis,  pregnancy,  and  parturition.  Although  these  conditions 
fe  relatively  frequent,  the  effect,  a  pernicious  type  of  anemia  following  them, 
^s  extremely  rare;  in  fact,  that  such  occurrence  is  possible  is  doubtful. 

J^fedisposing  Causes. — ^Unfavorable  hygienic  surroundings  and  insuf- 
^l^t  nourishment,  habitually  kept  up,  supposedly  favor  the  development  of 
^.  disease,  but  the  disease  is  found  as  frequently  in  the  private  floor  patients 
•s  m  the  ward  patients.  Males  are  more  frequently  affected  than  females  after 
the  thirty-fifth  year  and  it  occurs  mostly  during  middle  life.  Griffith  has 
^Ilected  several  cases  occurring  imder  twelve  years  of  age.  The  disease  is 
Widely  distributed,  and  it  may  behave  endemically  at  times,  as  in  Switzerland 
wad  Leipsic. 

» Arch.  Int.  Med.,  1918,  xxi,  791. 
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the  evening  temperature  sometimes  reaching  102*^  F.  (38.S^  C).    Previous  to 
death  the  temperature  may  be  subnormal. 

Nervous  Symptoms, — ^lliere  occur  at  times  in  pernicious  anemia  symptoms 
referable  to  the  central  nervous  system.    Woltmann/  in  a  careful  neurologic 
examination  of  150  cases,  found  involvement  of  the  central  nervous  system  in 
80.6  per  cent.»  and  of  these,  99.2  per  cent,  showed  evidence  of  subacute  combined 
adeiosis  type  of  lesion.    These  symptoms  may  occur  with  only  a  mild  degree 
of  anemia,  and  at  times  seem  to  appear  even  before  the  anemia,  as  in  the  case 
reported  by  Bramwell.    It  is  presumed  that  the  toxin  producing  the  anemia 
also  exerts  the  pathologic  effect  on  the  cord,  focal  areas  of  degeneration  of  the 
nerve-fibers  in  posterior  tracts.    The  symptoms  are  differentiated  from  the 
aymptoms  and  signs  of  posterolateral  sclerosis  by  but  two  findings:   (1)  loss  of 
aeose  of  position  and  (2)  loss  of  vibratory  sensation  (inability  to  feel  the  vibra- 
tions produced  by  a  tuning-fork  placed  on  the  bones).    In  all  other  respects 
the  findings  are  similar  to  those  of  a  syphilitic  posterolateral  sclerosis. 

Laboratory  Findings. — ^The  urine  is  of  low  specific  gravity,  and,  on 
account  of  its  pigmentation  with  pathologic  urobilin,  which  is  due  to  the  hemol- 
ysis of  the  red  cells,  may  be  dark  in  color.  The  urobilin  is  detected  both  by 
chemic  and  spectroscopic  examination.  In  the  former  the  addition  of  a  few 
drops  of  an  sJcoholic  solution  of  zinc  chlorid  to  the  urine  gives  a  green  fluo- 
Rscenoe.  The  urobilin  and  urobilinogen  are  increased  both  in  the  urine  and  the 
stools,  an  evidence  of  increased  hemolysis.  They  may  be  estimated  by  the 
method  of  Wflbur  and  Addis'  or  by  a  modification  of  this  method  (Boyd*)  which 
is  somewhat  simpler.  Albumin  and  glucose  are  absent,  but  uric  acid  and  urea 
are  both  increased  in  amount,  the  former  occasionally  and  the  latter  usually. 
Christian^  points  out  that  "in  severe  anemia  renal  function,  as  measured  by 
dietaiy  tests,  is  disturbed  in  much  the  same  way  as  is  found  in  patients  with 
«d\'anced  chronic  nephritis,"  but  without  "the  symptoms  and  physical  findings 
of  a  renal  lesion  of  the  nature  of  a  chronic  nephritis."  According  to  Kahn  and 
Barsky,^  among  other  laboratory  finds  there  is  also  noted  increase  of  blood 
cieatinin;  acidosis  is  present  frequently;  and  the  pancreatic  secretions  are  nor- 
mal 

Blood  Examination. — The  blood  is  usually  pale,  though  sometimes  dark 
and  watery,  and  the  oligocythemia  is  distinctive  of  pernicious  anemia.     The 
number  of  red  corpuscles  may  be  reduced  to  less  than  200,000  per  cubic 
millimeter,  and  is  seldom  more  than  1,000,000.     The  percentage  of  hemo- 
globin may  be  approximately  proportionate  to  the  number  of  red  corpus- 
cles in  the  earlier  stages,  but  as  the  disease  progresses  the  index  rises,  so  that 
the  individual  corpuscles  are  rich  in  hemoglobin.     In  other  words,  although 
there  b  a  reduction  in  the  total  amount  of  hemoglobin,  it  is  usually  not  so 
great  as  the  reduction  in  the  number  of  erythrocytes;    therefore  the  color 
index  is  nearly  always  relatively  higher  than  that  of  the  red  globules  (Fig.  37), 
a  condition  in  marked  contrast  with  chlorosis.     Macrocytes  (which  cause 
the  relatively  higher  percentage  of  hemoglobin),  microcytes,  poikilocytes, 
and  polychromatophilia  are  present,  and  the  former  abundant.     The  presence 
of  nucleated  red  corpuscles  is  also  a  striking  characteristic  of  pernicious  anemia. 
When  normal  in  size  they  are  known  as  normoblasts:  when  very  large,  as 
megaUMasts,     In  the  former,  according  to  Ehrlich,  the  eccentrically  placed 

»  Amer.  Jour.  Med.  Set.,  1919,  clvii,  400. 

^Arch.  Int.  Med.,  1913,  xiii,  235. 

»  Jour.  Lab,  and  Clin.  Med.,  1919,  iv,  495. 

«  Arch.  Int.  Med.,  1916,  xviii,  430. 

» Ibid,,  1919,  xxiii,  334. 
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nuclei  stain  deeply  i  in  the  latter  the  large  nuclei  atain  faintly.  Tlie  fonner 
are  typical  of  those  nucleated  red  globules  found  in  the  hematopoietic  organ  of 
adults;  the  latter,  of  those  found  in  the  blood  development  of  embryonic  life, 
Megaloblasts  may  be  found  in  non-idiopathic  anemias.  Gtawitz  regards 
the  microcytes  of  importance  as  showing  erythrocytic  degeneration.  Tltere 
is  usually  a  relative  increase  in  the  small  lymphocytes  at  the  expense  (rf  the 
polynuclear  cells;  and,  according  to  Cabot,  there  was  always  a  marked  leuko- 
penia in  a  series  of  110  cases.  Myelocytes  are  almost  constantly  present, 
though  usually  in  low  percentage.  The  average  is  about  2  per  cent.  Tlw 
blood-plates  are  generally  fewer  than  normal.  The  blood-plasma  is  maikedly 
decreased  (Adami).  Cabot  found  that  a  blood  examination  made  for  the 
first  time  during  the  period  of  remission  may  resemble  that  in  chlorosis,  and  in 
9  of  14  cases  ring-like  bodies  were  seen  in  the  red  cells,  "niere  is  a  decrease 
in  rouleaux-forming  power,  due  to  some  change  in  the  corpuscles.  The  blood 
volume  is  decreased.  Whereas  normally  this  is  about  9  per  cent,  of  the  body 
weight  in  pernicious  anemia,  it  may  vary,  according  to  a  series  of  cases  r^Knted 
by  Lindeman,'  from  2.4  to  5  per  cent. 


Fig.  37. — BIood-chaTt  of  «  cue  of  pm(n«aive  perniooiu  anemia.    Black,  nd  eoipuwlea;  nd,  hemo^oluD., 

Diagnosis  and  Differential  Diagnosis. — The  clinical  characteris- 
tics of  the  affection,  particularly  their  steady  progression  with  remissions,  are 
quite  as  important  as  microscopic  study  of  the  blood.  An  important  blood 
feature  of  the  disease  is  a  high  color  index.  Wilbur  and  Addis*  have  shown 
that  increase  of  urobilin  in  the  stools  is  a  valuable  diagnostic  aid,  particularly 
in  estimating  the  extent  of  hemolysis.  More  recently  Schneider,*  by  with- 
drawing bile  with  the  duodenal  tube  and  estimating  urobilin  in  it,  has  offered 
a  technically  less  difficult  method  of  estimating  the  urobilin. 

The  possibility  of  hidden  carcinoma,  gastric  atrophy,  the  ankylostoma  or 
other  parasite,  and  incipient  tuberculosis  should  be  borne  in  mind.  Inttttirud 
parasites  are  recognized  from  the  microscopic  examination  of  the  feces  after  a 
brisk  purge  when  their  eggs  or  the  parasites  themselves  m^y  be  found.  i^fropiUe 
gastrUis  may  be  discriminated  by  examining  the  viscus  and  gastric  juice  by 
modern  methods.  The  following  table  will  pennit  the  elimination  of  obscure 
gastric  carcinoma  aa  a  rvie: 

'  JouT.  Amfrr.  Med.  Assoc.,  lOlfi,  In,  1291. 
*Arck.  Int.  Med..  1914,  xiii,  235. 
•  Ibid..  1S16,  xvii,  32. 
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Pbogbbsstvs  Pebnicious  Anemia 

tks  blood  shows  characteristic  changes, 
nd  the  red  corpuscle  count  falls  to  or 
bdow  1,000,000  per  cubic  millimeter. 

Ookr  index  relatively  high. 

LeokopeDia  and  relative  lymphocytosis 
commoo. 

Found  earlier  in  life. 
[.  Gaibic  symptoms  not  so  prominent. 

LemoD-tintea  skin  common. 

Adipose  tissue  fairly  well  preserved. 
No  glandular  enlargements  palpable. 

No  physical  signs  over  stomach. 

fm  hydrochloric  and  lactic  acids  usually 
absent 

Some  improvement  may  be  brought  about 

—even  cure^  though  very  rarely. 
May  show  retinal  hemorrhages. 
BxoesB  of  urobilin  in  stools. 


Obscure  Gastric  Carcinoma 

Blood  shows  characteristics  of  secondary 
anemia,  and  the  coimt  does  not  fall  to 
1,000,000,  as  a  rule. 

Color  index  low. 

There  may  be  leukocytosis  or  a  relative  in- 
crease in  the  polynuclear  cells. 

Occurs  after  middle  life. 

Gastric  symptoms  more  suggestive. 

Skin  of  a  pale^  muddy  color,  or  only 
slightly  jaundiced  (saffron  yellow). 

Progressive  emaciation. 

Supraclavicular  or  inguinal  glands  may  be 
palpable. 

There  may  be  an  area  of  increased  resist- 
ance over  the  stomach. 

Examination  of   gastric  contents   shows 

.  deficiency  or  absence  of  free  hydro- 
chloric acid  and  presence  of  lactic  acid. 

Condition  becomes  steadily  worse  until 
death  ends  the  case. 

Absent. 

Not  marked. 


From  chlorosis  the  aflFection  may  be  differentiated  easily  by  the  blood 
elimination.  The  relative  increase  in  hemoglobin,  the  presence  of  gigan- 
toblasts  and  many  macrocytes,  and  the  severe  oligocythemia  are  pathogno- 
nwnic  of  pernicious  anemia,  and  are  in  marked  contrast  to  the  oligochromemia, 
•od  slight,  if  any,  reduction  in  the  number  of  red  globules  of  chlorosis.  Again, 
"teDrogressive  pernicious  character  of  the  former  and  the  tendency  to  hemor-« 
rfcage  should  be  remembered,  as  well  as  the  contrasting  factors  of  age  and 
sex  in  the  two  affections.  Talley  states  that  anemia  secondary  to  portal 
Offhosis  without  hemorrhage  occasionally  resembles  progressive  pernicious 
anemia.  Pepper^  calls  attention  to  the  fact  that  the  severe  anemia  of  chronic 
"wJaria  may  simulate  to  a  marked  degree  pernicious  anemia.  Posterolateral 
sdepoais  may  be  simulated,  but  the  blood  examination  will  usually  show  charac- 
teristic indications  of  pernicious  anemia. 

Pit)g;nosis. — ^The  disease,  as  a  rule,  terminates  fatally.  The  course  of 
pernicious  anemia  is  usually  slow  and  gradual,  and  may  be  interrupted  by  im- 
I^vemoit  or  apparent  recovery.  Recurrences,  however,  invariably  occur. 
Wiopathic  anemia  is,  therefore,  almost  hopeless,  although  a  few  apparently 
nbstantial  recoveries  have  been  reported.  The  duration  of  the  disease  is 
Dttjucntly  prolonged;  intermissions  may  last  indefinitely  and  are  prone  to  occur 
*rf  to  persist  after  splenectomy.  Stockton^  reports  a  case  in  which  a  remission 
« ten  to  twelve  years  occurred  in  which  the  only  symptom  present  was  the 
^^fJ^cteristic  achylia  gastrica.  The  nucleated  red  corpuscles  usually  be- 
conie  much  more  numerous  shortly  before  death  (Billings).  In  the  last  days 
^  Be  the  blood-picture  of  acute  myeloblastic  leukemia  with  extraordinary 
wunbers  of  nucleated  red  cells  has  been  observed.  Death  may  be  caused 
citner  by  syncope,  cerebral  hemorrhage,  or  by  slow  asthenia. 

Treatment. — Hygienic  measures  must  be  regarded  as  of  signal  im- 
portance, and  rest  in  bed,  together  with  light  nutritious  food  given  at  short 
regpkt  intervals,  is  indicated  first  of  all.    Klemperer  advises  a  fatty  diet — 
1  liter  of  cream  and  200  grams  of  butter  per  diem.     Lindeman'  advises  the 
ingestion  of  2  quarts  of  milk  a  day  in  order  to  increase  the  blood  volume. 

^  Amer.  Jour.  Med,  Sci,j  1918,  civ,  70. 

« Ibid,,  1919,  clviii,  471. 

•  Jour,  Amer,  Med,  Assoc.,  1918,  Ixx,  1292. 
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one  agglutinates  the  other.  In  this  way,  if  the  test  is  negative,  hemolysis  or 
ag^utination  wiU  not  take  place  after  or  during  transfusion.^  Vincent^  has 
devised  a  rapid  macroscopic  method  for  testing  blood  groups  which  is  ''simple, 
npid,  and  su£Sciently  accurate  for  practical  purposes."  Bearing  in  mind  that 
there  are  four  blood  groups,  which  so  act  the  one  upon  the  other  that  agglutina- 
tioQ  of  the  corpuscles  may  take  place  if  the  serum  of  one  or  another  group  is 
added  to  the  corpuscles  of  still  a  different  group,  it  is  possible  to  determine  the 
gnmp  of  an  individual  if  the  sera  of  two  groups — II  and  III — are  to  be  had. 
The  test  is  performed  as  follows:  A  drop  of  Serum  II  and  of  Serum  III  b  placed 
upooa^ass  slide  with  a  small  glass  rod;  a  drop  of  blood  is  then  mixed  with  each 
of  thesera,  care  being  taken  not  to  mix  the  sera  with  each  other.  The  slide  is 
dien  rodced  gently  back  and  forth  and  in  a  minute  or  two  agglutination,  if  it  is 
to  occur,  will  take  place.  This  b  shown  by  the  appearance,  in  the  agglutinated 
drop,  of  a  minute  reddish  brick-dust  sediment  lying  in  clear  fluid.  The  unag- 
jj^tinated  drops  present  a  turbid  homogeneous  appearance.  If  the  reaction 
is  positive  with  Serum  II,  the  person  tested  belongs  to  Group  III;  if  positive 
with  Serum  III,  to  Group  II;  if  positive  with  both,  to  Group  I;  and  if  negative 
with  both,  to  Group  IV.  The  importance  of  thb  lies  in  the  fact  that  in  select- 
ing a  donor  for  transfusion,  if  possible,  he  should  be  of  the  same  blood  group 
IS  the  recipient.  If  thb  cannot  be  accomplbhed,  a  Group  IV  individual  may 
be  used  as  a  donor  for  members  of  all  groups.  On  the  other  hand,  a  Group  I 
individual  can  be  used  as  a  donor  only  for  a  person  in  that  group,  whereas  a 
Group  II  or  III  recipient  can  be  transfused  with  blood  from  a  member  of  hb 
own  group  or  Group  IV  and  a  Group  IV  individual  only  can  receive  blood  from 
•  Group  IV  donor.  The  frequency  of  the  several  groups  b  as  follows:  Group 
i 5-8  per  cent.;  Group  II,  40  per  cent.;  Group  III,  7-10  per  cent.;  and  group 
IV.,  42-45  per  cent. 

Sflmectomy, — ^The  latest  treatment  of  pernicious  anemia  b  by  splenectomy. 
^  rationale  of  thb  treatment  b  not  known.  Eppinger  believed  that  the 
^i^was  capable  of  causing  external  hemolysb  in  pernicious  anemia.  Pearce 
^  his  collaborators  have  shown  that  splenectomy  causes  increased  resbtance 
^  the  red  ceUs  to  salt  solution.  Whatever  the  effect,  splenectomy  at  least 
offers  a  method  of  treatment  which  ia  sdected  cases  affords  a  longer  period  of 
J^iissionof  the  disease  than  any  other  method  of  treatment.  Says  Mayo': 
Tiom  our  experience  with  19  cases,  I  feel  justified  in  performing  splenectomy 
J  selected  cases./'  Krumbhaar  studied  152  cases,  of  which  19.6  per  cent. 
^  64.7  per  cent,  showed  dbtinct  improvement  in  the  clinical  condition  and  in 
Jhe  blood-picture,  while  15.7  per  cent,  showed  no  improvement.  The  most 
«vorable  results  are  to  be  expected  in  the  earlier  stages  and  in  individuab 
J^th  enlarged  spleens.  McClure  advocates  transfusion,  sometimes  repeatedly, 
^th  before  and  after  splenectomy. 

Iliemost  recent  publication  from  the  Mayo  Clinic  is  by  Giffin,*  who  reports 
peases  treated  by  splenectomy.  He  summarizes  hb  paper  in  part  as  follows: 
^^  is  no  evidence  that  splenectomy  has  cured  pernicious  anemia;  in  the  31 
^  there  was  definite  improvement  in  78  per  cent,  of  them  three  months 
*ft»  operation;  68  per  cent.,  six  months  after  operation;  the  operation  b 
Mvisable  in  young  and  middle-aged  patients  who  show  evidence  of  active 

hemolysb  (urobilin  excretion  in  excess)  and  a  moderately  enlarged  spleen; 

Preoperative  treatment,  especially  by  repeated  transfusions,  is  indicated  to 

bmg  hemoglobin  up  to  35  per  cent,  and  red  cells  over  1,500,000,  if  possible. 

In  the  4  cases  of  splenectomy  in  pernicious  anemia  that  have  come  under  the 

1  Rous  and  Turner,  Jowr.  Amer.  Med.  Assoc.y  1915,  bdv,  1980. 

•  Jour.  Amer.  Med.  AasoCy  1918,  Ixx,  1219. 
» Ibid.,  March  4,  1916,  p.  721. 

*  Ibid.,  1917,  xvui,  429. 
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observation  of  the  authors,  one  patient  died  shortly  after  the  operation,  the 
other  three  were  markedly  benefited. 

Anthelmintics  must  be  used  in  those  cases  of  pernicious  anemia  in  which 
intestinal  parasites  are  associated.  Dilute  hydrochloric  acid  must  be  used  in 
large  doses  before  and  after  meals  on  account  of  the  associated  achlorhydria, 
and  bitter  tonics  are  serviceable  in  cases  in  which  digestion  is  impaired.  The 
eradication  of  foci  of  infection,  according  to  Bloomfield/  is  of  value  for  its  general 
beneficial  effects,  but  has  no  direct  effect  on  the  genesis  of  the  disorder. 

Recurrences  will  yield  to  the  same  treatment,  if  they  yield  at  alL 

APLASTIC  ANEBHA 

DeJfinition. — This  is  a  "type  of  anemia  differing  in  many  respects  from 
ordinary  types  of  primary  or  secondary  anemia,  but  marked  especially  by 
retrogressive  changes  in  the  bone-marrow  which  result  in  a  change  in  the  nor- 
mal red  marrow  to  a  fatty  marrow"  (Musser^).  It  would  seem  that  aplastic 
anemia  is  an  anemia  secondary  to  marrow  changes  which  are  dependent  upon 
some  known  (benzol)  or  unknown  cause. 

Schneider,'  in  view  of  the  evidence  of  toxic  marrow  destruction,  would  prefer 
to  call  aplastic  anemia  toxic  paralytic  anemia  or  toxic  anhemopoietic  anemia. 

The  disease  runs  a  rapid  coiu-se  to  a  fatal  termination  in  a  few  weeks  to 
one  or  two  months.  In  addition  to  the  usual  symptoms  of  anemia  there  is  a 
pronounced  tendency  to  subcutaneous  hemorrhages  and  hemorrhages  from 
mucous  membranes.  The  blood-picture  shows  an  intense  anemia  of  the  er}'- 
throcytes  and  hemoglobin,  with  an  irregular  color  index.  There  is  a  pronounced 
leukopenia,  with  an  absolute  decrease  in  the  granular  leukocytes  and  a  relative 
increase  in  the  lymphocytes.  The  morphology  of  the  red  cells  is  changed  but 
little  from  the  normal.  There  are  no  blast  cells  found  and  the  reticulated  forms 
are  absent.     Polychromatophilia  is  not  found. 

HEMOLYTIC   ANEMIA   OF   PREGNANCY  AND   PUERPERIUH 

Definition. — This  is  a  type  of  anemia,  apparently  causeless,  which  devel- 
ops in  the  latter  part  of  pregnancy  or  the  early  puerperiiun.  The  pathogeneMs 
of  the  condition  is  obscure,  though  inferentially  some  toxin  of  pregnancy  is  pre- 
sumed to  produce  the  condition.  The  pathology  is  much  the  same  as  that  of 
pernicious  anemia. 

The  course  is  very  rapid.  If  the  patient  does  not  die  in  a  few  da^-s  or 
weeks  recovery  follows.  Though  usually  considered  as  a  disorder  likely  to  termi- 
nate in  death.  Osier*  considers  the  prognosis  quite  favorable.  The  s^'mptoms 
are  those  of  any  anemia  plus  the  rapid  reduction  in  the  niunber  of  red  cells. 
There  is  also  noted  a  slight  leukocytosis,  Xvith  a  relative  and  absolute  increase 
in  the  lymphocytes,  normoblasts,  bilirubinemia,  and  urobilinuria.  The  treat- 
ment is  to  terminate  pregnancy  if  the  anemia  is  rapidly  progressing  and  if  the 
patient  has  not  already  been  delivered.  There  is  a  very  definite  indication  also 
for  prompt  and  repeated  transfusions.  In  addition  to  these  two  measures  the 
usual  treatment  of  any  anemia  should  apply. 

HEMOLYTIC    JAUNDICE 
(Chronic  Family  Jaundice;  Hemolytic  Splenomegaly) 

DeJfinition. — A  chronic  typ>e  of  anemia  characterized  by  persistent  non- 
obstructive jaundice,  splenomegaly,  and  decreased  resistance  of  the  red  celb 
by  hypotonic  salt  solution. 

*  Bull.  Johns  Hopkins  Hosp.,  1918,  xxix,  101. 
«  Arch.  Int.  Med.,  1914,  xiv,  275. 

*  Amer.  Jour.  Med.  Sci.,  1918,  clvi,  799. 

*  Brit.  Med.  Jour.,  Jan.,  1919,  p.  1. 
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Pathology. — ^Bjrumbhaar^  says  that  the  spleen  is  enlarged* there  is  in- 
creased congestion  in  the  pulp  and  sinuses,  increased  pigment,  and  an  increase 
in  phago<^ytes  of  spleen,  seen  microscopically.  There  is  a  deposition  of  blood- 
pigment  also  in  the  liver,  kidneys,  and  bone-marrow. 

Pathogenesis. — ^There  has  been  an  enormous  amoimt  of  work  and  much 
theorizing  concerning  the  cause  and  mechanism  of  production  of  hemolytic 
jaundice.  Two  types  of  the  disorder  are  recognized,  a  congenital  or  familial 
type  and  an  acquired  type.  The  former  is  supposed  to  be  due  to  a  primary 
inherited  dystrophy  of  the  red  cells  or  else  to  a  primary  increased  hemolytic 
activity  of  the  spleen,  the  latter  to  possibly  some  infection  as  malaria,  syphilis, 
etc.  As  a  result  of  the  increased  blood  destruction  there  is  an  excess  of  bile 
formed  in  the  liver  which  fills  the  bile  capillaries  and  is  resorbed  into  the  blood. 
The  increase  in  the  size  of  the  spleen  might  be  attributed  to  the  increased 
blood  destruction. 

Symptoms. — ^The  two  types,  in  general,  resemble  one  another  closely  in 
their  symptoms.    Chronic  jaundice,  without  the  usual  associated  symptoms 
(bile  in  the  urine,  itching  of  the  skin,  etc.),  and  which  is  extremely  irregular  in 
its  intensity,  at  times  almost  disappearing  and  then  returning  in  marked  exacer- 
bations, is  the  most  characteristic  symptom.    Associated  with  the  subicterus 
there  is  an  anemia,  chlorotic  in  type,  which  fluctuates  in  severity  in  direct 
lotion  to  the  severity  of  the  jaundice.    The  blood  also  shows  marked  dimin- 
'^hed  resistance  of  the  red  cells,  a  finding  which  is  almost  pathognomonic  of 
the  condition,  and  there  is  an  excessive  urobilin  output  as  an  indication  of  the 
'Dcrease  of  blood  destruction.    The  spleen  is  enlarged.    The  familial  form  is 
^d.  and  usually  the  patient  considers  his  trouble  a  cosmetic  distiurbance  rather 
^'^an  an  evidence  of  illness.    In  the  acquired  form  the  anemia  is  usually  much 
jDore  grave  and  the  jaundice  more  marked.    The  hemolytic  crises  are  more 
''^^uent  and  more  severe,  often  being  accompanied  by  sharp  pain  in  the  region 
^  the  liver  and  spleen  and  by  a  rise  in  temperatiu^.    Both  types  of  disease  are 
^8*^ntially  chronic  in  their  course,  but  in  the  acquired  form  the  anemia  may  be- 
^^^e  so  severe  as  to  resemble  pernicious  anemia,  during  which  time  the  patient 
^^y  die  from  some  intercurrent  infection. 

Treatment. — Splenectomy  is  the  only  known  measure  that  will  cure, 
^t  has  been  suggested  that  in  these  cases  where  the  disease  is  not  sufiiciently 
J^^ere  to  warrant  operation,  the  Roentgen  ray  might  be  utilized  to  reduce  the 
'^>'l>erfunctioning  (?)  of  the  spleen.  Loepei^  reports  favorable  results  from 
^'sphenamine. 

BANTTS   DISEASE 
(Splenic  Anemia;  Primary  Splenomegaly  with  Anemia) 

Definition. — ^A  form  of  anemia  associated  with  great  increase  in  size  of  the 
^l^en,  a  tendency  to  hemorrhages,  and,  in  its  later  stages,  cirrhosis  of  the  liver. 

Pathology. — ^Among  pathologic  characters  splenic  enlargement  is  to  be 
*81>«cially  noted.  It  is  an  idiopathic  enlargement  of  the  spleen  with  anemia 
^<i  without  lymphatic  involvement.  The  splenic  veins  are  enormously  en- 
"^^ed  and  when  the  blood  is  drained  off  the  spleen  "becomes  a  flabby  elastic 
ni««s"  (MacCallum).  There  is  a  moderate  atrophy  and  scarring  of  the  mal- 
P^^liian  bodies,  and  the  veins  are  separated  by  loose  fibrous  tissue  in  which 
»^t:  few  of  the  original  pulp  cells  remain.  The  bone-marrow  responds  to  the 
^rk^mia  by  a  more  or  less  inadequate  hyperplasia  (Krumbhaar).  The  liver  is 
often  cirrhotic. 

Pathogenesis. — An  enormous  amount  of  work  has  been  done  on  Banti's 
^^sease  m  the  last  few  vears.  but  nothing  has  been  definitely  accomplished 

*  Amer.  Jour,  Med,  Sci,,  1915,  cl,  227. 
s  Progrh  m^,  1919,  xxxiv,  223. 
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in  determining  the  pathogenesis  of  the  disorder.  The  one  outstanding  fact 
is  that,  as  splenectomy  will  cure  in  the  early  stages,  the  disease  is  due  to  scnne 
alteration  of  the  spleen.  Gibson  attributes  this  change  in  the  spleen  to  the 
presence  of  a  streptothrix  in  the  pulp;  Yates  and  his  co-workers  have  found 
diphtheroid  bacilli  in  the  spleen;  Goldman  has  produced  a  syndrome  resembling 
Banti's  disease  by  causing  thrombosis  of  the  splenic  vein;  Hollins,  by  injections 
of  Bacillus  coli.  Band  now  ascribes  to  the  view  that  the  hypothetic  toxin 
either  acts  directly  on  the  spleen  or  is  some  substance  which  is  changed  by 
splenic  metabolism  into  a  splenotoxin.  Krull  believes  that  the  disease  is  an  un- 
usual form  of  the  atrophic  cirrhosis  of  Laennec,  the  frequent  vomiting  of  blood 
accounting  for  the  anemia.  Norris,  Synmiers,  and  Shapiro^  bdieve  Banti's 
disease  to  be  a  manifestation  of  visceral  syphilis  and  not  an  independent  clinical 
or  anatomic  entity. 

Symptoms. — ^The  aflfection  is  characterized  by  three  stages:  (1)  Preasdtic 
stage,  lasting  several  years,  in  which  there  is  a  perceptible  and  gradually  in- 
creasing anemia  and  weakness,  associated  with  vague  digestive  disturbances 
and  pain  at  times  in  the  region  of  the  spleen,  which  is  found  to  be  enlarged, 
smooth,  and  hard.  The  anemia  is  of  the  chlorotic  type  and  is  not  particularly 
pronounced.  Nucleated  reds  are  absent,  but  there  is  excessive  urobilin  elim- 
ination to  show  that  there  is  excessive  erythrocytolysis,  though  less  marked 
than  in  hemolytic  jaimdice  or  pernicious  anemia.  A  tendency  to  hemorrhage, 
particularly  gastric,  is  noted.  There  is  a  moderate  leukopenia.  (2)  The  inter- 
mediate stage  is  often  difficult  to  separate  from  the  first  and  last  stages.  In- 
crease in  the  size  of  the  liver,  painless  diarrhea,  scanty  high-colored  urine  char- 
acterizes this  state.  (3)  The  ascitic  stage  is  characterized  by  the  s^-mptoms 
of  hepatic  cirrhosis:  recurrent  pronounced  ascites,  a  shrunken  liver,  greatly 
enlarged  spleen,  and  marked  secondary  anemia  exaggerated  by  the  tendency  to 
gastric  hemorrhage  are  found.  The  anemia  increases  rapidly,  marked  asthenia 
develops,  and  in  a  few  years  the  patient  dies  as  a  result  of  the  progressive  as- 
thenia or  as  a  result  of  hemorrhage. 

Treatment. — ^The  specific  treatment  is  removal  of  the  spleen.  If  done  in 
the  early  stage  a  cure  will  result.  Follo^^Tng  this  there  is  observed  a  well- 
marked  increase  in  resistance  of  the  red  cell  to  hj^potonic  salt  solution.  Later, 
splenectomy  will  sometimes  prolong  life,  but  will  not  cure.  Treatment  in  the 
late  stages  follows  the  same  general  plan  as  outlined  for  pernicious  anemia,  with 
recourse  to  paracentesis  w^hen  the  abdominal  fluid  causes  pronounced  distress. 

LARGE-CELL  SPLENOMEGALY 

(Gaiicher*8  Disease) 

Brill  and  Mandlebaum^  have  recently  called  attention  to  Gaucher's  disease, 
which  they  believe  to  be  a  pathologic  and  clinical  entity.  They  point  out  that 
the  pathologic  feature  of  the  disease  is  the  presence  in  the  spleen,  liver,  lymph- 
nodes,  and  bone-marrow  of  distinctive  large  cells,  with  characteristic  cytoplasm 
and  small  nuclei.     Knox,  Wahl,  and  Schmeisser  report  2  cases  in  infancy. 

It  is  characterized  clinically  by  an  enormous  enlargement  of  the  spleen 
and  liver;  the  brownish-yellow  discoloration  (non-icteric)  of  the  skin;  the 
conjunctival  thickening;  the  long  duration  of  the  disease;  its  predilection  for 
females;  its  familial  occurrence;  the  feeling  of  comfort  and  ease,  notwithstanding 
the  tremendous  protrusion  of  the  lower  thorax  and  abdomen;  the  tendency 
to  hemorrhage,  manifested  by  epistaxis  and  bleeding  from  the  gums;  the 

*  Amer.  Jour.  Med.  Sci.,  December,  1917,  p.  893. 
«  Ibid.,  1913,  p.  863. . 
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eochymoses  in  the  skin;  the  persistent  leukopenia;  the  mild  de^ee  of  chlorotic 
anemia  without  changes  in  fiie  red  ceUs;  the  absence  of  jaundice  and  ascites; 
the  absence  of  palpable  lymph-nodes,  making  a  symptom  complex  which 
differentiates  this  disease  from  Banti's  disease,  with  which  it  is  most  likely  to 
be  confounded.    The  treatmerU  is  similar  to  that  of  splenic  anemia. 


IL  Teie  Secondary  Anemias 

The  secondary  anemias  are  symptomatic  of  abnormal  processes  or  of 
existing  disease,  whether  acute  or  chronic,  and  their  causes  are  numerous 
and  various.  Several  possible  causes  may  exist  in  a  given  case  of  symptomatic 
anemia,  and  it  may  be  quite  difficult  to  discover  which  of  these  is  the  active 
factor  in  the  condition.  In  certain  secondary  anemias,  also,  the  associated 
impairment  of  the  blood-making  organs  is  so  evident  that  the  anemia  may 
assume  almost  a  primary  importance. 

The  Blood. — ^There  is  oligocythemia,  usually  of  a  moderate  degree, 
about  3,000,000  red  corpuscles  per  cubic  millimeter  being  noted,  although 
m  cases  following  hemorrhage  the  reduction  may  be  as  great  for  a  time  as  in 
pernicious  anemia.  There  is  also  a  relative  decrease  in  the  amount  of  hemo- 
globin, and  sometimes  the  percentage  may  be  relatively  lower  even  than  is 
compatible  with  the  decrease  of  the  red  corpuscles.  Early  evidences  of  second- 
ary anemia  are  alterations  in  the  viscosity  of  the  red  cells  and  failure  to  form 
rouleaux  and  an  unequal  distribution  of  the  hemoglobin,  certain  cells  being 
overcharged,  while  others  are  inadequately  supplied.  Next  in  the  process  of 
degeneration  of  the  red  cell  is  irregularity  in  size  and  shape  (microcytes,  macro- 
cytes,  poikilocytes),  and  third,  is  abnormal  staining  reactions  (polychromato- 
philia,  punctate  basophilia).  Lastly,  there  appear  abnormally  large  nucleated 
red  cells  (megaloblasts).  Normoblasts  are  also  present  in  severe  cases.  There 
is  a  relative,  and  often  an  absolute,  increase  in  the  number  of  leukocytes.  The 
plasma  chlorids  are  definitely  more  concentrated  in  experimental  anemia  than 
in  control  animals  (Steinfield^). 

The  most  important  etiologic  groups  of  secondary  anemias  are  as  follows: 
(1)  Hemorrhage. — Hemorrhages  occur  under  a  great  variety  of  circumstances, 
and  if  copious,  result  in  an  acute  secondary  anemia.  Thus  there  may  be  the 
nipture  of  an  aneurysm,  menorrhagia,  postpartum  hemorrhage,  hemoptysis, 
pwtrorrhagia,  enterorrhagia,  etc.,  all  of  which  produce  the  same  general  effect 
upon  the  system.  Repeated  small  hemorrhages  may  finally  produce  the  same 
result  as  a  single  large  one,  and  spontaneous  hemorrhages  or  epbtaxis,  such 
w  occur  in  persons  of  a  hemorrhagic  diathesis  (hemophilia)  or  in  purpura  and 
scurvy,  may  cause  profound  secondary  anemia.  Females  are  more  tolerant 
of  losses  of  blood,  but  infants  of  both  sexes  bear  depletion  very  badly.  The 
total  mass  of  blood  may  be  much  diminished,  and  the  sudden  loss  of  a  great 
volume  of  blood  may  prove  fatal  in  a  few  moments;  but  it  is  often  surprising 
liow  recovery  can  take  place,  and  often  does,  after  the  rapid  loss  of  several 
pounds  of  blood — e.  g,,  in  hemoptysis,  hematemesis,  or  menorrhagia.  Some- 
^^  the  source  of  bleeding  is  obscure,  as  in  cases  of  intestinal  parasites, 
bepatic  cirrhosis,  or  duodenal  ulcer;  or  it  may  be  intentionally  kept  svb  rasa 
^^  females  having  uterine  disorder  or  bleeding  hemorrhoids.  The  quick 
blanching  of  the  countenance,  the  weakness,  the  coldness  of  the  skin,  faintness, 
dimness  of  vision,  tinnitus  auriiun,  sighing  respiration,  and  feeble,  rapid  pulse 
"re  characteristic  symptoms  of  acvie  anemia.  Unconsciousness  and  epileptic 
f^f^  contidsums  precede  death  in  cases  in  which  the  total  volume  of  blood  lost 

1  Arch.  Int.  Med.,  1919,  xxiii,  511. 
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is  sufficiently  large.  When  recoeery  takes  place  the  hlood  regeoeratioD  goes 
on  rapidly,  so  that  within  from  one  to  three  weeks  restitution  is  complete. 
The  normal  volume  is  soon  restored — first  by  the  absorption  of  water,  hydremia, 
existing  for  several  days  before  the  saline  and  albuminous  elements  are  renewed 
The  white  corpuscles  are  earlier  restored  than  the  red,  so  that  there  ia  a  tern- 
porary  relative  leukocytosis.  The  hemoglobin  is  restored  still  more  sk>wly 
than  the  red  corpuscles. 


Tig.  39.--Blood'4Jiart  ol 

(2)  Inanition. — Anemia  from  inanition  may  be  caused  by  a  food  supply 
that  is  insufficient  either  in  quantity  or  quality,  or  both;  or  even  with  abundant 
food  of  sufficient  nutritive  qualities  the  digestive  power  may  be  so  impaired  as 
to  cause  defective  assimilation.  Esophageal  carcinoma  and  chronic  gastritis, 
especially'  of  the  atrophic  variety,  may  thus  cause  aneroia  from  inanition.  ITw 
reduction  of  the  blood-plasma  forms  a  feature,  whQe  the  corpuscles  may  be 
affected  hut  slightly. 

(3)  Excessive  albnminoiu  discharges,  as  tn  chronic  Bright's  disease,  pro- 
lon^d  suppuration,  long-continued  lactation,  chronic  dysentery,  etc.,  drain 
the  system  so  that  marked  anemia  may  be  produced. 

(4)  Toxic  Agents. — The  poisons  may  either  be  organic  or  inorganic,  thou^ 
toxic  anemias  are  most  common  from  the  absorption  of  lead,  arsenic,  mocury, 
and  phosphorus.  The  poisoning  is  usually  chronic,  and  affects  {Hincipally 
the  corpuscles,  but  may  affect  the  marrow  (benzol,  osteosclerosis,  etc.). 
Anemia  due  to  the  poisons  of  acute  or  chronic  infectious  diseases  is  also  Ere- 
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eodiymoses  in  the  skin;  the  persistent  leukopenia;  the  mild  degree  of  chlorotic 
inemia  without  changes  in  the  red  cells;  the  absence  of  jaundice  and  ascites; 
the  absence  of  palpable  lymph-nodes,  making  a  symptom  ^  complex  which 
differentiates  this  disease  from  Banti's  disease,  with  which  it  is  most  likely  to 
be  confounded.    The  treatment  is  similar  to  that  of  splenic  anemia. 


IL  The  Secondary  Anemias 

The  secondary  anemias  are  symptomatic  of  abnormal  processes  or  of 
existing  disease,  whether  acute  or  chronic,  and  their  causes  are  numerous 
and  various.  Several  possible  causes  may  exist  in  a  given  case  of  symptomatic 
anemia,  and  it  may  be  quite  difficult  to  discover  which  of  these  is  the  active 
factor  in  the  condition.  In  certain  secondary  anemias,  also,  the  associated 
impairment  of  the  blood-making  organs  is  so  evident  that  the  anemia  may 
assume  almost  a  primary  importance. 

The  Blood. — ^There  is  oligocythemia,  usually  of  a  moderate  degree, 
about  3,000,000  red  corpuscles  per  cubic  millimeter  being  noted,  although 
in  cases  following  hemorrhage  the  reduction  may  be  as  great  for  a  time  as  in 
pernicious  anemia.  There  is  also  a  relative  decrease  in  the  amount  of  hemx)' 
jWw,  and  sometimes  the  j>ercentage  may  be  relatively  lower  even  than  is 
compatible  with  the  decrease  of  the  red  corpuscles.  Early  evidences  of  second- 
ary anemia  are  alterations  in  the  viscosity  of  the  red  cells  and  failure  to  form 
rouleaux  and  an  unequal  distribution  of  the  hemoglobin,  certain  cells  being 
overcharged,  while  others  are  inadequately  supplied.  Next  in  the  process  of 
degeneration  of  the  red  cell  is  irregularity  in  size  and  shape  (microcytes,  macro- 
O'tes,  poikilocytes),  and  third,  is  abnormal  staining  reactions  (polychromato- 
philia,  punctate  basophilia).  Lastly,  there  appear  abnormally  large  nucleated 
fed  cells  (megaloblasts).  Normoblasts  are  also  present  in  severe  cases.  There 
>s  a  relative,  and  often  an  absolute,  increase  in  the  number  of  leukocytes.  The 
plasma  chlorids  are  definitely  more  concentrated  in  experimental  anemia  than 
m  control  animak  (Steinfield^. 

The  most  important  etiologic  groups  of  secondary  anemias  are  as  follows: 
(1)  Hemorrhage. — Hemorrhages  occur  under  a  great  variety  of  circumstances, 
*^  if  copious,  result  in  an  acute  secondary  anemia.  Thus  there  may  be  the 
ropture  of  an  aneurysm,  menorrhagia,  postpartum  hemorrhage,  hemoptysis, 
Rastrorrhagia,  enterorrhagia,  ete.,  all  of  which  produce  the  same  general  effect 
^pon  the  system.  Repeated  small  hemorrhages  may  finally  produce  the  same 
'^t  as  a  single  large  one,  and  spontaneous  hemorrhages  or  epistaxis,  such 
^  occur  in  persons  of  a  hemorrhagic  diathesis  (hemophilia)  or  in  purpura  and 
JJ^,  may  cause  profound  secondary  anemia.  Females  are  more  tolerant 
^  bies  of  blood,  but  infants  of  both  sexes  bear  depletion  very  badly.  The 
total  mass  of  blood  may  be  much  diminished,  and  the  sudden  loss  of  a  great 
j'^Aune  of  blood  may  prove  fatal  in  a  few  moments;  but  it  is  often  surprising 
*^^  recovery  can  take  place,  and  often  does,  after  the  rapid  loss  of  several 
P?*^  of  blood — e.  g,,  in  hemoptysis,  hematemesis,  or  menorrhagia.  Some- 
J"*^  the  source  of  bleeding  is  obscure,  as  in  cases  of  intestinal  parasites, 
^^tic  cirrhosis,  or  duodenal  ulcer;  or  it  may  be  intentionally  kept  svb  rasa 
by  females  having  uterine  disorder  or  bleeding  hemorrhoids.  The  quick 
Winching  of  the  countenance,  the  weakness,  the  coldness  of  the  skin,  faintness, 
dwmess  of  vision,  tinnitus  aiudum,  sighing  respiration,  and  feeble,  rapid  pulse 
are  characteristic  symptoms  of  acute  anemia.  Unconsciousness  and  epilepti- 
fom  wwmUions  precede  death  in  cases  in  which  the  total  volume  of  blood  lost 

1  Arch.  IrU.  Med.,  1919,  xxiii,  511. 
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^nently  met  with,  and  may  thus  be  observed  during  and  after  typhoid  fever, 
Aphtheria,  yellow  fever,  and  inflammatory  (articular)  rheumatism  among  the 
Mate  diseases,  and  during  chronic  malaria,  tuberculosb,  and  syphilis  ("syphil- 
itic chlorosb").  There  is  considerable  destruction  of  the  red  corpuscles  in  some 
of  these  diseases,  either  directly  or  indirectly,  and  the  greater  the  pyrexia, 
tbe  greater  the  action  upon  the  blood  or  bloocl-making  organs. 

Symptoms. — ^The  common  indications  of  secondary  anemia  are  the  pal- 
knr  of  the  face  and  mucosse,  muscular  and  mental  weakness,  loss  of  nerve 
fonctioD,  neuralgias,  coolness  of  the  skin,  dyspnea  on  exertion,  cardiac  palpita- 
tbn,  unpaired  appetite  and  digestion,  and  a  weak  pulse.  The  physical  signs 
are  those  of  the  primary  or  essential  anemias. 

Diagnosis. — Here  may  be  advantageously  contrasted  the  distinguishing 
features  of  symptomatic  and  essential  anemias,  respectively: 


Stmptomatic  ob  Secondary  Anemia 

A  symptomatic  blood  condition  secondary 

to  a  detectable  disease  elsewhere. 
vceuTB  at  any  age. 

^K^nom  or  associated  history  of  trau- 
^oatic  or  spontaneous  hemorrhage, 
wme  suppiwition,  prolonged  lactar 
tioD,  chronic  Bright's  disease,  carci- 
i^ooui,  chronic  lead-poisoning,  chronic 
™™ia,  heart,  liver,  or  sastnc  trouble. 

Blood  changes  not  so  marked  and  more 

te^>n&ble'  steadily   progressive  in  ma- 
t  disease. 
.  e  reduction  in  both,  merely  the 
lo&tive  proportion  being  maintained. 

^'^^  symptoms  and  si^pfis  usually  sub- 
<^J[omate  in  manifestation  to  those  of 
the  primary  disease  or  lesion. 

wavi^  of  anemia  depends  on  that  of  the 

^^FfflUtfy  disease. 

^^^^  responds  to  treatment,  depending 
^othe  cause;  in  a  few  instances,  as  in 
''^OKnhage,  it  is  short  in  duration. 


iDioPATmc  OR  Essential  Anemia 

A    primary    disease    of    the    blood    and 

blood-making  organs. 
Occurs  principally  during  adolescence  and 

early  middle  life. 
Previous  history  negative  in  its  bearings 

upon  the  disease. 


Distinctive  blood  characteristics,  and 
often  profound  changes^  both  as  to 
blood-cells  and  hemoglobm. 

Marked  reduction  in  both  the  hemoglobin 
percentage  and  in  the  number  of  red 
corpuscles,  but  the  proportionate  ratio 
is  lost. 

General  symptoms  and  signs  also  more 
characteristic  of  the  respective  form 
of  anemia  in  the  case. 

Depends  on  type  of  blood  changes  and  pro- 
gressiveness  of  disease. 

One  variety  (chlorotic)  quite  curable,  the 
other  (progressive  pernicious)  relaps- 
ing, and  finally  fatal. 


"^le  prognosis  depends  upon  the  cause  of  the  anemia. 

,    Treatment. — Symptomatic  anemia  is  amenable  to  treatment  accord- 

''^^  to  the  cause.    The  traumatic  acute  variety  does  well  under  simple  hygienic 

^''^^•sures  after  the  urgent  indications  have  been  met.     Plenty  of  pure  air, 

J™lesome  food,  and  ^aduated  rest  and  excercise  may  suffice,  and  drugs  not 

•*  Deeded.    Cases  in  which  it  is  difficult  or  wellnigh  impossible  to  remove  the 

^^  of  the  anemia  do  not  improve  under  any  treatment,  as  a  rule.     Nutritious 

™»cntation,  iron  in  some  form,  a  judicious  hygienic  regimen,  and  stomachic  and 

ff^ptini  tonics  are  required  in  the  majority  of  cases.     In  severe  forms,  hypoder- 

^  injections  of  iron  and  arsenic,  in  combination,  act  favorably.     Salvarsan 

m  small  doses  may  be  tried  in  intractable  cases  of  secondary  anemia  (0.05 

or  0.075  gm.,  for  ten  to  fifteen  injections).    Toxic  substances  must  be  elimi- 

Mted,  their  re-introduction  into  the  body  prevented,  and  the  repair  of  the 

t>lood  and  tissue  actively  promoted. 
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Emshdmer  advocates  the  employment  of  intramuscular  injections  of  whole 
baman  blood  before  other  radical  measures  in  severe  cases,  the  blood  being 
[    withdiawn  from  the  donor  and  immediately  injected  into  the  recipient.    In 
•ny  case  of  purpura  with  much  blood  loss  it  is  advisable  to  give  repeated 
(emy  one  to  three  days)  injections  of  blood  rather  than  an  overwhelming 
kurgedose. 


HEMOPHILIA 

(Bleeders*  Disease) 

Definition. — ^An  hereditary  affection,  transmitted  by  females  who  are 
themselves  not  affected  (Nasse's  law).  It  is  characterized  by  frequent  un- 
emtrollable  hemorrhages  that  are  either  spontaneous  or  due  to  slight  trauma- 
tism, and  which  are  the  result  of  failure  of  coagulation  of  the  blood. 

Etiology. — ^Hemophilia  is  more   distinctly  hereditary  than  any  other 
known  disease,  but  Nasse's  law  is  not  of  such  universal  application  as  is  sup- 
posed.   R.  Kolster  found  that  of  50  hemophilic  families,  18  cases  followed  this 
r     kw,  16  others  with  some  exceptions  to  its  provisions,  and  12  without  any  re- 
i-     gwdto  it.    The  law  embraces  the  following  points:  The  daughter  (not  her- 
self affected)  of  a  bleeder  transmits  the  tendency  to  her  sons,  who  become 
\     Heeders;  her  daughters  do  not  suffer,  but,  in  turn,  transmit  the  disease  to  their 
sons.   Females,  however,  may  be  bleeders,  and,  according  to  Virchow,  one 
*oman  is  affected  to  every  seven  men.    The  disease  has  been  traced  for  cen- 
toiies  m  a  few  families. 

It  is  observed  in  all  classes  of  society,  and  is  most  frequent  in  families 
whose  members  are  large,  vigorous,  and  have  delicate  complexions,  the  com- 
plaint usually  manifesting  itself  before  the  end  of  the  second  year  of  life, 
^lou^  exceptionally  as  late  as  puberty.  An  acquired  hemorrhagic  diathesis 
i>  seen  occasionally  in  connection  with  certain  acute  infections  and  more 
commonly  in  the  graver  anemias  (leukemia,  pernicious  anemia).  The  paiha- 
ffwwof  the  disorder  has  been  variously  attributed  to:  (1)  a  deficiency  in  cal- 
wnn (proved  incorrect);  (2)  an  insufficiency  of  thrombokinase;  (3)  a  hypothetic 
i^bstance  which  inhibits  coagulation;  (4)  an  alteration  in  the  properties  of  the 
calculating  prothrombin;  and  (5)  a  deficiency  in  the  amount  of  prothrombin  in 
the  blood. 

^  Symptoms. — ^The  occurrence  of  profuse  and  persistent  bleedings  that  are 
mer  spontaneous  or  the  result  of  sUght  injury  characterizes  hemophilia. 
y^  duuracter  of  the  injuries  that  lead  to  dangerous  bleedings  is  often  exceed- 
^y  trivial;  thus  a  slight  scratch,  cut,  blow,  the  extraction  of  a  tooth,  and 
wber  minor  surgical  operations  (e.  g,,  circumcision)  may  be  followed  by  severe 
AQDorrhage. 

^tf  we  include  spontaneous  hemorrhages,  bleedings  take  place  most  frequently 
°^  the  nose. 

The  capillaries  ooze  blood — a  process  that  may  vary  in  duration  from  a  few 
™tt8  to  as  many  weeks.  A  fatal  result  may  occur  in  a  few  hours,  while,  on 
™e  other  hand,  recovery  may  follow  a  slow  oozing  of  blood  that  has  continued 
faMDumy  days.  In  the  latter  instances  profound  anemia  follows,  the  blood, 
"'Wever,  b^ng  rapidly  replaced.  Extensive  blood  extravasations  (hema- 
J^ta)  usually  foUow  contusions.  Petechise,  when  they  occur,  are  apt  to 
■'^spontaneous. 

Artkriiic  gympUmis  are  common,  the  larger  joints,  and  especially  the  knees, 
bong  most  frequently  affected  and  showing  swelling  that  is  due  chiefly  to 
ieDQU)rrhages  into  the  joints.  In  other  instances  febrile  synovitis  may  be 
present,  resembling  rheumatism.     The  joint  symptoms  may  either  announce 
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HEMORRHAGIC  DISEASES  OF  THE  NEWBORN 

(a)  ^[lideiiiic  Hemoglobmnxia  {Winckd's  Disease). — This  affection,  which 

is  9eptic  in  nature,  is  occasionally  met  with  in  lying-in  hospitals,  and  occurs  in 

duUren  from  one  to  ten  days  after  birth.    The  infants  refuse  the  breast  and 

ttm  hematogenous   icterus;   gastro-enteric  catarrh  is  an  attendant  of  the 

Aease.    The  stools  are  meconic;  the  urine  is  scanty,  dark  colored  (from 

nethemoglobin),  often  albuminous,  and  may  contain  casts.    Hemorrhages 

occur  mto  organs  other  than  the  kidney  and  into  the  mucous  membranes,  there 

•bo  being  mild  fever,  rapid  emaciation,  and  often  mild  convulsions.     It  is 

t  very  fatal  disease.     Bacteriologic  epxeriments  have  shown  that  the  disease 

may  be  produced  by  the  growth  of  the  colon  bacillus  in  the  buccal  epithelium 

d  infants.    Kilham  and  Mercelis  report  an  epidemic  of  10  cases  occurring  in 

the  New  York  Infirmary;  complete  bacteriologic  studies  were  made  in  all, 

and  the  organism  discovered  suggested  the  diplococcus  of  pneumonia  or  the 

pDeumococcus  group.    There  is,  however,  great  confusion  in  regard  to  the 

possible  specific  micro-organism  of  this  disease. 

(6)  Acute  Fatty  Degeneration  of  the  Newborn  (Buhl's  Disease). — ^This 
ifisease  may  be  similar  to  Winckel's  in  nature.  It  was  first  described  by  Hecker 
and  Buhl  as  an  infectious  disease  of  the  newborn,  characterized  by  cyanosis, 
jaundice,  and  copious  visceral  hemorrhages.  The  chief  pathologic  change  is 
an  acute  fatty  degeneration  of  the  internal  organs. 

(e)  SfpliiUs  HsBmorrbagica  Neonatonim. — Either  at  birth  or  soon  there- 
after bleedings  take  place  into  the  skin  (ecchymoses)  and  from  the  mucous 
nrbces  and  the  navel.  Jaundice  may  be  associated.  The  viscera  are  found 
^n^  postmortem  examination  to  be  the  seat  of  syphilitic  lesions. 

(<0  Morbus  Macnlosiia  Neonatonun. — Hemorrhage  from  the  gastro- 
intestinal mucosa  of  the  newborn  (melsena  neonatorum)  occurs,  and  may  be 
*«  to  intracranial  lesions  during  birth ;  it  may  also  take  place  independently 
of  the  latter.  Preuschen  has  collected  the  reports  of  37  cases,  in  5  of  which 
the  bram  was  examined,  and  all  of  these  showed  cerebral  hemorrhages.  The 
latter  may  occur  in  spontaneous  births  and  give  rise  to  melsena  neonatorum. 
Girtner  believes  the  disease  to  be  an  infectious  one,  and  claims  that  in  2  cases 
he  was  able  to  identify  a  bacillus  for  which  the  navel  is  believed  to  be  the 
oitrance  point.  The  blood  may  also  come  from  the  mouth,  nose,  navel, 
^  Townsend  found  morbus  maculosus  neonatorum  in  45  cases  in  6700 
deliveries,  and  in  most  of  these  instances  the  bleeding  was  general.  The 
l^emorrhage  usually  sets  in  during  the  first  week,  rarely  later,  and  the  duration 
«f  the  disease  is  between  one  and  seven  days,  the  mortality  being  a  little  over 
M  per  cent.  Vomiting  of  the  blood  which  the  child  has  drawn  from  the  breast 
""»t  not  be  confounded  with  true  melena.  The  treatment  is  by  injections 
^^^  whole  blood,  citrated  or  fresh,  blood-serum  (antitoxin),  or  kephalin. 

LEUKEMIA 

(Letdcocuthemia) 

I^efinition. — A  blood  disease,  usually  chronic,  characterized  by  a  peculi- 
•?y  naarittd  and  persistent  increase  in  the  number  of  leukocytes,  associated 
with  lesbns  occurring  either  respectively  or  unitedly  in  the  bone-marrow  and 
lymrtatic  glands. 

.  Pathology. — Bodily  emaciation  and  pallor  are  pronounced,  and  edema,. 
'"^  dropsical  effusions  in  the  serous  cavities,  is  by  no  means  uncommon. 
'^  cardiac  chambers  and  principal  veins  are  distended  with  large  blood- 
dots  of  a  greenish-yellow  or,  in  extreme  cases,  yello^nsh-white,  purulent  ap- 
P^^nmce.    Subserous  ecchymoses  of  the  pericardium  and  endocardium  are 
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show  enlargement,  paleness,  and  diffuse  and  circumscribed  leukemic  infiltration 
ol  the  capillaries  and  interlobular  tissue.  Leukemic  nodules  may  also  be  found 
in  other  parts  of  the  body — ^retina,  brain,  serous  membranes,  lungs,  testicles, 
and  skin.  Karyokinetic  figures  are  numerous  in  the  cells  accompanying  these 
leukemic  growths. 

Pathogenesis. — ^The  primary  cause  of  leukemia  is  unknown;  that  it 
directly  affects  the  blood-forming  organs,  however,  is  most  probable,  though  with 
differences  of  selection  and  co-ordination  and  with  different  degrees  of  intensity. 
The  combination  of  lesions  in  the  spleen,  lymph-glands,  and  bone-marrow, 
along  with  the  histologic  similarity  of  the  leukemic  growths  to  the  infectious 
granulomata,  and  the  clinical  history  of  cases  of  acute  leukemia,  would  seem 
to  point  strongly  to  the  microbic  origin  of  the  disease.  Moreover,  various 
coed  and  bacilli  have  been  found,  and  Hausemann  finds  much  to  sustain  the 
hypothesis  that  the  tonsils  are  generally  the  seat  of  the  infectious  process. 
Ellennan  has  transmitted  chicken  leukemia,  the  virus  of  which  is  filterable. 
Sdimeisser^  has  coi^rmed  and  extended  this  work,  reporting  the  transmission 
of  myeloid  leukemia  from  organ  extracts  of  a  chicken  suffering  from  this 
disorder,  so  that  the  blood-pictiure  resembled  that  of  the  disease  as  seen  in 
mm  m  the  fourth  generation  of  the  fowk.  Dias  concludes  that  leukemia  of 
the  myeloid  type  is  the  work  of  a  fungus  {Adenomyces  levkemioB).  Some  ob- 
servers contend  that  there  is  a  very  direct  relationship  to  tuberculosis,  but  in  all 
likelihood  the  occasional  occurrence  of  tuberculosis  and  leukemia  in  the  same 
individual  is  merely  a  coincidence  and  without  any  bearing  on  the  genesis  of 
the  condition.  On  the  contrary,  it  would  seem  more  likely  that  the  leukemia 
was  a  predisposing  element  in  ^e  causation  of  the  tuberculosis  than  tubercu- 
losis in  leukemia.  The  other  important  theory  as  to  the  genesis  of  the  disease 
is  that  it  is  neoplastic  in  nature.  The  blood  in  this  condition  has  been  likened 
to  a  circulating  sarcoma.  Symmers^  says  that  chronic  lymphatic  leukemia 
presents  "an  automonous  process  due  to  a  self-perpetuating  lymphotoxin 
origin,  that  it  belongs  to  the  category  of  lymphosarcomas." 

Etiology, — ^Leukemia  occurs  most  frequently  in  males  during  the  middle 
period  of  life,  and  is  apt  to  attack  young  persons.  It  has  occurred  during  in- 
^cy,  and  as  late  also  as  the  seventieth  year,  but  the  average  ranges  age  from 
twenty-five  to  forty-five  years.  Sometimes  the  previous  condition  was  one 
of  apparently  perfect  health. 

Symptoms. — ^Acnte  lenkemia'  comparatively  rare,  usually  occurs  in 
tt  adolescent  who  may  have  enjoyed  previous  good  health.  Fussel  and 
Taylor  collected  56  cases  from  the  literatiure.  Hamman  tabulated  111 
cases,  and  in  several  affections  of  the  mouth  or  throat  were  observed  at  the 
commencement.  Acute  lymphoid  leukemia  is  more  common  in  children  than 
^  been  supposed,  Sluka,'  in  1907,  having  collected  55  cases.  Its  onset  is 
s^en,  and  usually  begins  with  prostration,  hemorrhage  of  the  mucous 
Daembranes,  and  high  fever.  Acute  splenic  tumor  rapidly  develops;  the 
lymphatic  glands  may  enlarge;  and  palpitation,  dyspnea,  and  gastro-intestinal 
^ptoms  of  a  severe  type  appear.  The  skin  become  anemic,  and  edema  of  the 
fet  is  common.  The  blood  shows  a  marked  increase  in  the  number  of  leuko- 
cytes, the  ratio  to  the  red  corpuscles  being  1  to  30  or  1  to  50,  instead  of  the 
normal— 1  to  350  or  1  to  600.  In  acute  lymphoid  leukemia  the  lymphocytes  are 
v^  numerous.  In  acute  myeloid  leukemia  there  is  an  increase  in  the  blood  of 
*  cell  originating  from  the  myelocytic  cells  of  the  bone-marrow,  representing 
^  ancestor  of  the  myelocytes  and  granular  leukocytes,  which  are  numerous 

*  Jour,  Exp.  Med,,  December,  1915. 

*  Arch,  Int.  Med.,  1918,  xxi,  237. 

'  Quoted  by  Brinckmann,  Norsk  Magazin  for  Laegevidenskaben,  Christiana,  De- 
^^"nher,  1915. 
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while  tbe  surface  is  smnoth  and  the  consistence  firm.  A  friction-fretnilus  is 
fdt  sometimea  during  respiratory  movement.  The  tumor  may  vary  in  size, 
icd  after  hemorrhage  or  diarrhea  it  may  become  swollen.  Gastric  distress 
ifter  eating  and  obstructive  constipation  are  usually  complained  of  in  cases 
of  great  splenic  enlargement.  Jaundice  may  also  be  present.  Pulsation  has 
lieen  noted  and  a  systolic  murmur — ^"splenic  soufHe" — has  been  heard  at  times 
over  tbe  tumor.  The  percussion-note  is  dull  over  the  tumor,  and  areas  of 
movable  dulness,  due  to  fluid  occupying  the  peritoneal  cavity,  are  not  infre- 
quent A  wave  of  6uctuation  may  be  detected  over  the  abdomen.  The  liver 
ii  often  enlarged. 

Zymphatic  Glandt. — ^These  are  often  enlarged  in  connection  with  the  myeloid 
mi.«ty,  and  in  the  rarer  lymphoid  leukemia  the  superficial  lymph-glaads 
may  be  both  vi^ly  and  palpably  enlarged,  though  not  in  bunches  as  in  Hodg- 
Iod's  disease.    They  are  soft,  resilient,  and  movable. 


^''-  40.-Blood-lr>cini  of  >  cue  uf  leukemliu      Bluk,  nd  mcDiucln; 

The  BrniM. — Purely  myelogenous  leukemia  is  very  rare,  and  local  bone 
^"niptoms  are  scarcely  ever  manifested,  "niere  may  be  some  tenderness  on 
immediate  percussion  over  the  sternum  or  some  of  the  long  bones,  and  slight 
**p"ing,  irregularity,  or  deformity  of  the  ribs,  the  sternum,  or  other  bones  may 
'•suit  from  leukemic  hj-perplasia. 

Tlif  Blood. — It  is  by  the  blood  examination  alone  that  the  pathognomonic 
features  of  leukemia  are  determined.  The  blood  is  paler  than  normal,  and 
'['"'etimes  has  a  brownish-red  or  chocolate  color.  Upon  a  microscopic  cxamina- 
^  of  the  blood  in  the  myeloid  form  of  the  affection  the  striking  increase  in 
^^  number  of  leukocytes  is  observed  at  once.  The  count  shows  usually  from 
^J-POO  to  500,000  white  corpuscles  per  cubic  millimeter,  and  the  ratio  of  the 
.lu  **  to  the  red  cells  may  thus  vary  from  1  to  150  down  to  1  to  10  or  I  to  5  in 
?*  average  case,  instead  of  the  normal— 1  to  500  (Fig.  40).  In  extreme  cases 
"*  Qumber  of  leukocytes  may  be  equal  to,  or  even  slightly  greater  than,  that 
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Diagnosis. — ^This  can  be  made  accurately  by  the  blood  examination 
alone,  the  distinguishing  characteristics  of  the  blood  having  been  enumerated 
above,  both  as  to  the  existence  of  leukemia  and  the  differentiation  of  its  several 
irarieties.  Stained  specimens  of  the  blood  should  be  studied,  since  the  excess 
of  leukocytes  is  not  proof  of  leukemia,  and  also  because  the  disease  may  exist 
^thout  an  excess  (e.  g.,  the  lymphoid  variety),  owing  either  to  previous  treat- 
ment or  to  temporary  improvement. 

Differential  Diagnosis. — ^Leukemia  is  differentiated  from  a  marked  leur 
koq/tosis  by  the  fact  that  in  the  latter  there  is  usually  a  more  moderate  increase 
in  the  number  of  leukocytes,  affecting,  as  a  rule,  principally  the  polynuclear 
neutrophils;  in  addition,  myelocytes  are  absent. 

Hodgkin's  disease  may  be  simulated  by  the  purely  lymphatic  leukemia 
on  account  of  the  enlarged  glands;  but  in  leukemia  the  lymph-glands  are  not 
found  in  such  large  bunches,  and  the  blood  examination  will  show  the  character- 
istic changes  of  lymphatic  leukemia  if  the  disease  be  present.  Simply  a  leu- 
kocytosis is  present  in  pseudoleukemia. 

Malignant  growths  of  the  spleen  and  lymphatic  glands,  and  also  a  malarial 
and  passively  congested  spleen  with  anemia,  may  simulate  leukemia.  Here 
again  the  blood  examination  will  exclude  leukemia. 

Prognosis. — Many  cases  are  mild   in   their  progress;   children,  how- 
ever,  when  affected  succumb   more  rapidly  than  do  adults.     Lymphatic 
leukemia  is  always  fatal  earlier  than  the  splenomeduUary  variety,  and  in 
severe  acute  cases  the  larger  lymphocytes  are  found.    Although  recovery 
does  occur  occasionally,  most  cases  of  leukemia,  of  whatever  form,  prove 
fatal  certainly  within  five  years,  generally  in  two  or  three  years,  and  sometimes 
in  seven  or  eight  months  or  even  less  (from  two  tweeks  to  two  or  more  months) 
in  acute  leukemia.    In  an  advanced  case  the  prognosis  is  hopeless.    Grave 
symptoms  heralding  an  early  termination  are  profound  debility,  anemia,  severe 
hemorrhages,  cerebral  apoplexy,  persistent  diarrhea,  and  high  fever.     Inter- 
current affections  not  infrequently  cause  death,  while,  on  the  other  hand,  cases 
are  recorded  in  which  the  appearance  of  intercurrent  infectious  diseases  (ery- 
sipelas, enterocolitis,  pleuritis)  has  favorably  affected  the  course  of  leukemia. 
Pregnancy  exerts  an  unfavorable  influence.     Remissions  may  rarely  occur. 

Treatment. — At  present  no  remedies  are  known  to  have  any  permanent 
curative  effect.     The  application  of  the  roentgen  ray  over  the  spleen  and 
the  long  bones  (viscera  ten-minute  exposures,  applications  being  made  only 
over  one  extremity  at  a  time  or  over  the  spleen),  at  first  suggested  by  N. 
Senn,  is  followed  by:  disappearance  of  the  fever;  decided  decrease  in  the  volume 
of  the  spleen;  increase  in  the  number  of  red  cells  and  hemoglobin.    The  leu- 
kocytes are  at  first  materially  reduced,  but  later  the  blood  again  becomes  leu- 
kemic.   Oettinger,  Fiessinger,  and  Sauphar*  claim  that  radiotherapy  produces 
a    leukolytic  ferment,  which,  by  disintegrating  the  corpuscles,  may  transform 
chronic  myeloid  leukemia  into  an  acute  phase,  or  pernicious  anemia.    Warthin 
believes   that  the  roentgen  ray  treatment  of  leukemia  finds   a  pathologic 
basis  in  the  selective  action  which  the  rays  have  for  cells  of  the  lymphocytic 
^d  myelocytic  types.     Based  upon  the  work  of  Selling,  who  showed  that 
benzol  is  a  leukotoxin,  Kordnyi  applied  the  drug  to  the  treatment  of  leukemia 
^  ^^12.    Since  then  many  reports  have  followed  upon  the  results  of  this  line 
treatment,  and  as  a  consequence  of  these  reports  the  early  enthusiasm  has 
^^kedly  fallen  off.    Miller*  relates,  for  example,  that  20  of  24  patients  of 
T.    ^h  he  has  knowledge,  who  were  treated  by  benzol  and  Roentgen  rays,  have 
^   within  three  years  of  the  institution  of  the  treatment.     However,  the 

1,    *  Arch,  des  maladies  du  caury  etc.,  Paris,  May,  1910;  Jour,  Amer.  Med.  Assoc. ,  June 
**»  ^910,  p.  2006. 

*  Handbook  of  Practical  TreatmerU,  Phila.,  1917,  vol.  iv,  p.  460. 
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results,  though  temporary,  are  better  than  any  form  of  treatment  yet  employed. 
More  recently,  Vaquez  and  Yacoel  report  3  cases  and  tabulate  reports  from  11 
other  clinicians,  all  showing  improvement  in  general  health  and  reduction  in  the 
size  of  the  spleen  and  in  the  number  of  leukocytes,  while  the  erythrocytes  were 
increased.  It  is  in  the  early  phase  of  leukemia  that  benzol  produces  its  finest 
effect.  The  remedy  should  be  discontinued  when  the  leukocyte  count  is  re- 
duced to  20,000.  Barker  and  Gibbes  believe  that  for  the  present  its  use  should 
be  restricted  to  the  treatment  of  patients  in  hospitals.  The  use  of  benzene 
should  be  combined  with  the  Roentgen  ray  treatment  in  all  cases  unless  nephritis 
be  present.  Ordway^  states  that  radium  treatment,  although  not  to  be  re- 
garded as  curative,  is  the  best  form  of  therapy  now  at  our  dis]x>sal. 

The  environment  should  be  made  as  favorable  as  possible — ^physically^ 
mentally,  socially,  and  morally.    Out-of-door  life  in  a  mild,  dry  climate,  aa 
abundance  of  nutritious  and  easily  digestible  and  assimilable  food,  calm  and 
moderate  exercise  of  mind  should  all  be  advised  and  encouraged.     On  the  othei" 
hand,  traumatism,  irregular  habits  of  body,  worry,  excitement,  and  passionate- 
appetites  should  be  regulated  and  avoided. 

Arsenic  gives  the  best  results  in  most  cases,  and  should  be  pushed  to  th^ 
limit  of  tolerance,  as  in  pernicious  anemia.  It  should  be  given  continuously^ 
regardless  of  apparent  improvement  under  its  use,  as  the  latter  may  be  ovAy 
the  natural  remission — a  not  uncommon  incident  in  the  disease.  Com- 
plications may  be  relieved  by  appropriate  treatment. 

LEUKANEBHA 

So-called  "leukanemia"  (Leube)  is  most  probably  either  leukemia  witlB 
terminal  anemia,  or  pernicious  anemia  with  lymphoid  or  myeloid  marrow 

(Cabot). 

LEUKOSARCOMA 

Under  this  broad  heading  may  be  classified  the  at3T)ical  case  of  leukemic 
associated  with  tumor  formation.  It  includes  the  localized  h^'perplasia  of  th^ 
lymphoid  tissue,  termed  "chloroleukosarcoma"  or  "chloroma,"  and  hyperplasim 
of  the  myeloid  tissue,  "chloromyelosarcoma"  (myeloid  chloroma).*  Thes^ 
tumors  are  composed  of  lymphoid  or  myeloid  cells  which  escape  into  the  bloo<fl 
and  give  the  characteristic  leukemic  blood-picture.  Various  types  of  these 
tumors  have  been  reported,  as,  for  example,  the  mediastinal  leukosarcomatosi9 
in  which  the  tumor  apparently  grows  from  the  remains  of  the  thymus  gland. 

The  most  frequent  type  of  such  tumor  is  the  one  designated  broadly  as 
chloroma  on  account  of  the  green  pigment  contained  in  it,  and  which  may  be 
composed  of  either  type  of  cell.  As  Weber  says,  these  should  be  considered 
as  cases  of  leukosarcoma  to  which  there  is  added  the  additional  factor  of  the 
greenish  color,  and  which  is  not  a  sufficient  basis  for  the  separation  of  these 
cases  from  other  similar  leukosarcomatous  new  growths  without  pigment. 

The  lymphoid  chloroma  is  the  type  most  frequently  seen  and  arises  usuaUy 
in  connection  with  the  periosteum  in  the  bones  of  the  head  and  face. 

Symptoms. — Pain  in  the  orbital  region,  exophthalmos,  and  deafness  are 
noted  early.  The  principal  diagnostic  features  are  gangrenous  stomatitis 
and  often  a  high-grade  anemia,  usually  associated  with  a  hemorrhagic  diathesis. 
There  is  some  enlargement  of  the  lymphatic  glands  and  spleen.  In  the  lymph- 
oid form  there  occur  the  tumor-like  infiltrations  of  the  orbit  and  other  parts 
of  the  skull,  and  it  is  seen  in  children.  The  blood-picture  is  that  of  lymphoid 
leukemia.     The  myeloid  form  is  characterized  by  the  presence  of  neutrophilic 

^  Boston  Med.  and  Surg.  Jour.,  1917,  clxxvi,  490. 

«  MacCallum,  Textbook  of  Path.,  Phila.,  1916,  p.  76;  Weber  and  Wolf,  Amer.  Jaw, 
Med.  Sci.,  August,  1916,  p.  231. 
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myelocytes,  making  up  from  50  to  95  per  cent,  of  the  cells,  and  a  marked  leuko- 
cytosis. It  seldom  shows  tumor  growths.  In  those  cases  m  which  the  tumor 
{ormation  is  not  prominent,  the  clinical  picture  may  resemble  pernicious 
anemia,  acute  sepsis,  scorbutus,  or  a  septic  diphtheria  (Bierring). 

The  course  of  the  disease — spoken  of  by  French  writers  as  "green  cancer" — 
is  rapid,  and  death  usually  comes  on  within  a  few  months.  The  roentgen 
rays  have  given  marked  improvement  in  the  treaiment  in  some  cases,  but  not 
in  others. 

LEDKOSARGOMATOSIS 

This  is  a  mediastinal  leukosarcomatosis,  so  named  by  Carl  Sternberg, 
occurring  in  young  persons,  in  which  there  is  a  leukemic  blood-picture  and  in 
whidi  the  mediastinal  tumor  (sarcomatous)  appears  to  be  growing  from  the 
remains  of  the  thymus  gland.  The  condition  is  similar  to  chlorosarcomatosis, 
although  lacking  the  greenish  pigment  from  which  chloroma  derives  its  name. 
Weber  and  Wolf^  report  a  case  of  the  kind  in  which  the  growth  was  "molded 
over  the  parietal  pericardium,  covering  it  like  a  blanket." 

HODGKIN*S   DISEASE 
(Pseudoleukemia;  General  Lymphadenoma) 

Definition. — An  anemia  characterized  by  the  anatomic  peculiarities 
resembling  those  of  lymphatic  leukemia — viz.,  progressive  hyperplasia  of  the 
lymph-glands,  occasional  secondary  lymphoid  growths  of  other  organs  (liver, 
^leen);  and  by  the  absence  of  the  destructive  blood  changes  of  true  leukemia. 

Yarieties. — Although  the  disease  that  bears  his  name  was  first  described 
by  Hodgkin  of  Guy's  Hospital  in  1832  as  an  affection  of  the  lymphatic  glands 
and  spleen,  two  varieties  are  included  under  the  title  of  pseudoleukemia  (or 
Hodgkin's  disease),  as  follows:  (1)  that  which  presents  simply  an  enlarged 
spleen  (the  less  frequent  one) ;  and  (2)  that  in  which  the  lymphatic  glands  are 
chiefly  involved. 

Pathology. — ^The  lymph-glands  show  different  degrees  of  hyperplastic 
enlargement  and  consistency.  In  the  earlier  stages  they  are  small,  isolated, 
and  movable,  while  in  advanced  and  well-developed  cases  of  the  disease  they 
we  larger,  fused  together  into  great  bunches,  and  more  or  less  fixed  by  fibrous 
investment.  As  a  rule,  the  glands  are  soft  and  elastic,  though  sometimes 
^ey  are  hard  and  dense,  and  masses  as  large  as  an  orange  or  pineapple  may  be 
seen.  Single  glands  may  be  as  large  as  a  hen's  egg,  and  the  gland  capsules  may 
show  connective-tissue  proliferation  and  a  thickening  periadenitis.  Extension 
0^  the  lymphatic  growth  into  the  surrounding  tissues  by  perforation  of  the 
<^psule  may  occur.  As  a  rule,  the  overlying  skin  is  freely  movable,  though  it 
'Jwiy  rarely  be  adherent.  On  section  the  tumors  display  a  smooth  white  or 
reddish-gray  surface  in  the  case  of  the  soft  and  almost  fluctuating  glands, 
*nd  a  grayish  or  a  yellowish-white  color  if  they  are  firm.  The  fusion  of  the 
swollen  glands  into  nodular  masses  is  also  seen,  and  when  ulceration  through 
^e  skin  has  taken  place  suppuration  of  the  glands  may  be  revealed.  In  the 
harder  tumors  areas  of  necrosis  have  the  appearance  of  caseation,  and  shining 
"^*ss^  of  fibroid  tissue  may  be  visible. 

Microscopically,  there  is  a  typical  hyperplasia  of  the  lymph-cells  often 
obscuring  completely  the  reticulum  of  the  gland  except  in  the  harder  en- 
j^^nients,  where  the  fibrous  proliferation  shows  a  very  distinct  network. 
The  change  is  a  lymphadenoma  of  the  lymphatic  glands.  Reed'^  states  that 
™  true  form  of  the  disease  has  a  specific  histology,  showing  large  numbers  of 

*  Amer,  Jour.  Med.  Sci.,  August  1916,  p.  231. 

*  Johns  Hopkins  Review,  yol.  x,  p.  133. 
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eosinophils  and  a  peculiar  variety  of  giant-cell,  different  from  that  of  tuber- 
culosis. Longcope,  Ruffin,  and  others  also  believe  that  the  disease  shows 
histologic  changes  peculiar  to  itself.  Gibbons,  on  the  contrary,  is  strongly 
inclined  to  the  malignant  theory. 

The  cervical  glands  are  most  prominently  involved,  lie  superficial 
chains  of  glands — axillary,  mediastinal,  scapular,  and  pectoral — expecially 
along  the  great  vesseb,  are  often  found  connected,  and  the  inguinal,  brondiial, 
and  lumbar  glands  are  also  affected,  though  less  frequently.  "Hie  retro- 
peritoneal glands  are  more  frequently  affected  than  the  mesenteric;  they  have 
occasionally  projected  externally  by  perforation  through  the  sternum. 

The  spleen  is  enlarged  in  about  four-fifths  of  the  cases,  hut  only  slightly. 
In  the  majority  of  cases  there  are  disseminated  throughout  the  organ  whitish, 
lymphomatous  growths  or  nodules  from  the  size  of  a  pea  to  that  of  a  nut. 
Their  histologic  structure  is  like  that  of  the  lymph-glands  (lyiQphadenoma). 
Occasionally  the  spleen  alone  is  hyperplastic. 


Fig.  42.— Tempemture-ehart  of  ■  «h  of  pwudaleakcmift. 

Lymphomata  may  also  develop  in  the  tonsils,  lingual  follicles,  intestinal 
lymphatics,  liver,  kidneys,  lungs,  brain,  spinal  cord,  heart,  testicles,  retina, 
and  skin.  The  hone-marrow  often  appears  the  same  as  in  pernicious  anemia. 
Etiology. — There  are  no  well-established  prediiponng  conditiona  to 
which  Hodgkin's  disease  is  referable.  In  75  per  cent,  of  cases  males  are 
affected,  and  younp  and  middle-aged  persons — between  the  ages  of  ten  and 
forty.  In  an  analysis  of  100  cases,  30  were  under  twenty  years,  34  between 
twenty  and  forty,  and  36  after  forty  (Gowers).  The  disease  would  seem  to 
belong  to  the  group  of  infectious  granulomata,  but  the  exciting  cmue  b  not 
known.  In  undoubted  instances  of  Hodgkin's  disease  the  lymphatic  glands 
frequently  harbor  tubercle  bacilli;  hence  it  has  been  thou^t  that  the  latter 
^exercise  a  distinct  causative  influence.  It  must  be  remembered,  however, 
that  some  of  these  mu.v  be  examples  of  accidental  secondaiy  infectum;  otboa 
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DydocyteSy  making  up  from  50  to  95  per  cent,  of  the  cells,  and  a  marked  leuko- 
^tosis.  It  seldom  shows  tumor  growths.  In  those  cases  in  which  the  tumor 
brmation  is  not  prominent,  the  clinical  picture  may  resemble  pernicious 
nemia,  acute  sepsis,  scorbutus,  or  a  septic  diphtheria  (Bierring). 

Tbe  course  of  the  disease — spoken  of  by  French  writers  as  "green  cancer" — 
I  npid,  and  death  usually  comes  on  within  a  few  months.     The  roentgen 
nys  have  given  marked  improvement  in  the  treatment  in  some  cases,  but  not 
[ill  others. 

LEDKOSARCOHATOSIS 

This  is  a  mediastinal  leukosarcomatosis,  so  named  by  Carl  Sternberg, 
.  occurring  in  young  persons,  in  which  there  is  a  leukemic  blood-picture  and  in 
I  lAidi  the  mediastinal  tumor  (sarcomatous)  appears  to  be  growing  from  the 
'■  Kmains  of  the  thymus  gland.    The  condition  is  similar  to  chlorosarcomatosis, 

•(though  lacking  the  greenish  pigment  from  which  chloroma  derives  its  name. 

Weber  and  Wolf  report  a  case  of  the  kind  in  which  the  growth  was  "molded 

over  the  parietal  pericardium,  covering  it  like  a  blanket." 

HODGKIN'S   DISEASE 
(Pseudoleukemia;  General  Lymphadenoma) 

Definition. — An  anemia  characterized  by  the  anatomic  peculiarities 
iwembling  those  of  lymphatic  leukemia — viz.,  progressive  hyperplasia  of  the 
lymph-glands,  occasional  secondary  lymphoid  growths  of  other  organs  (liver, 
spleen);  and  by  the  absence  of  the  destructive  blood  changes  of  true  leukemia. 

Varieties. — ^Although  the  disease  that  bears  his  name  was  first  described 
'  fcy  Hodgkin  of  Guy's  Hospital  in  1832  as  an  affection  of  the  lymphatic  glands 
•nd  spleen,  two  varieties  are  included  imder  the  title  of  pseudoleukemia  (or 
Hodgkin*s  disease),  as  follows:  (1)  that  which  presents  simply  an  enlarged 
M«?n  (the  less  frequent  one) ;  and  (2)  that  in  which  the  lymphatic  glands  are 
chiefly  involved. 

Pathology. — ^The  lymph-glands  show  different  degrees  of  h}T)erplastic 
enlargement  and  consistency.  In  the  earlier  stages  they  are  small,  isolated, 
•nd  movable,  while  in  advanced  and  well-developed  cases  of  the  disease  they 
^  larger,  fused  together  into  great  bunches,  and  more  or  less  fixed  by  fibrous 
investment.  As  a  rule,  the  glands  are  soft  and  elastic,  though  sometimes 
™eyare  hard  and  dense,  and  masses  as  large  as  an  orange  or  pineapple  may  be 
*oi'  Single  glands  may  be  as  large  as  a  hen's  egg,  and  the  gland  capsules  may 
«ow  connective-tissue  proliferation  and  a  thickening  periadenitis.  Extension 
w  the  lymphatic  growth  into  the  surrounding  tissues  by  perforation  of  the 
^^psule  may  occur.  As  a  rule,  the  overlying  skin  is  freely  movable,  though  it 
n*y  rarely  be  adherent.  On  section  the  tumors  display  a  smooth  white  or 
'^Afiah-gray  surface  in  the  case  of  the  soft  and  almost  fluctuating  glands, 
^  a  grayish  or  a  yellowish-white  color  if  they  are  firm.  The  fusion  of  the 
Jollen  glands  into  nodular  masses  is  also  seen,  and  when  ulceration  through 
™e  skin  has  taken  place  suppuration  of  the  glands  may  be  revealed.  In  the 
^der  tumors  areas  of  necrosis  have  the  appearance  of  caseation,  and  shining 
nwssw  of  fibroid  tissue  may  be  visible. 

Microscopically,  there  is  a  typical  hyperplasia  of  the  lymph-cells  often 
obscuring  completely  the  reticulum  of  the  gland  except  in  the  harder  en- 
'•'gements,  where  tiie  fibrous  proliferation  shows  a  very  distinct  network. 
The  change  is  a  lymphadenoma  of  the  lymphatic  glands.  Reed*  states  that 
the  true  form  of  the  disease  has  a  specific  histology,  showing  large  numbers  of 

*  Amer.  Jour.  Med.  Sci.,  August  1916,  p.  231. 

*  Johns  Hopkins  Review,  vol.  x,  p.  133. 
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obstruction  due  to  the  pressure  of  very  large  axillary  glands.  The  hearths 
action  may  be  disturbed  by  pressure  on  the  pneumogastric,  and  the  heart  it- 
self may  be  dislocated  by  great  gland-tumors  within  the  diest.  Under  such 
circumstances  the  latter  may  be  detected  by  dulness  on  percussion  over  the 
anterior  mediastinal  space. 

Edema  of  the  feet  and  legs  may  be  an  early  indication  of  enlarged  abdom- 
inal glands  pressing  upon  the  femoral  veins.  Albuminuria  is  not  uncommon; 
ascites  and  hydrothorax  are  late  conditions.  Jaundice  is  sometimes  attributed 
to  pressure  upon  the  bile-duct.  Gastrointestinal  disturbances  may  be  trouble- 
some, and  are  usually  symptomatic  of  lymphoid  growths  in  the  stomach  and 
bowels.  In  thin  individuals  gland  masses  may  be  palpable  over  the  abdomen. 
Deafness  may  be  caused  by  growths  in  the  pharynx. 

Nervous  Symptoms, — Inequality  of  the  pupils  and  unilateral  sweating  of 
the  face,  owing  to  glandular  pressure  upon  the  cervical  sympathetic,  may  be 
noticed  in  some  cases.  Sharp  lancinating  pains  along  the  nerves  may  also  be 
felt.  Pressure-paraplegia  and  neuralgic  pains  variously  distributed  through- 
out the  body  should  also  be  mentioned  among  the  nervous  manifestations. 

Cutaneous  Symptoms. — It  has  been  suggested  that  the  bronzing  of  the  sldn 
sometimes  seen  in  Hodgkin's  disease  may  be  due  to  the  pressure  of  enlarged 
glands  upon  the  suprarenal  capsules.  An  intense  pruritus  has  been  complained 
of,  and  the  skin  may  be  erythematous.  Occasionally  the  thyroid  and  thymus 
glands  are  involved. 

Spleen. — The  slightly  or  moderately  enlarged  spleen  can  usually  be  felt 
just  below  the  ribs,  projecting  toward  the  navel.  Tenderness  over  the  spleen 
and  bones  may  be  elicited.  The  characteristic  feature  in  splenic  pseudo- 
leukemia is  the  decided  enlargement  of  the  spleen  without  involvement  of  the 
lymphatics. 

The  blood  shows  a  moderate  diminution  in  the  number  of  red  corpuscles, 
and  a  corresponding  diminution  in  the  hemoglobin,  the  former  in  most  instances 
numbering  from  2,000,000  to  4,000,000  per  cubic  millimeter.  In  the  early 
stages  of  the  disease  there  is  but  little  dhange  in  the  leukocyte  count,  but  in 
the  later  stages  a  high  leukocytosis  (20,000  to  60,000)  of  the  poljTiudear 
type  with  marked  diminution  of  the  lymphocytes  is  usually  present.  In  the 
early  stages  there  is  usually  a  relative  increase  in  the  small  mononuclears 
and  a  relative  and  absolute  increase  in  the  large  mononuclear  and  transi- 
tional cells.  An  occasional  normoblast  may  be  seen.  Blood-platelets  are 
abundant  (Bunting). 

Diagnosis. — Pseudoleukemia  is  more  readily  confused  with  tuberculous 
adenitis  than  any  other  disease,  particularly  at  the  outset.  Although  an 
acute  tuberculous  adenitis  may  very  closely  simulate  Hodgkin's  disease  and 
render  a  diagnosis  almost  impossible,  more  often  the  glands  of  tuberculous 
adenitis  are  slower  in  enlarging  and  extending  than  in  this  disease.  In  fact, 
extenstion  of  the  lymphatic  enlargements  of  tuberculosis  is  rarely  seen  as  com- 
pared with  pseudoleukemia.  Again,  tuberculous  adenitis  is  most  common  in 
the  young,  is  unilateral  rather  than  circumferential  in  the  neck,  and  attacks  the 
submaxillary  glands  oftener  than  the  cervical  chains  along  the  sternocleido- 
mastoid. Again,  periadenitis,  adhesion,  and  suppuration  of  the  glands  occur 
in  tuberculosis.  Tuberculous  foci  in  other  organs  may  also  be  found.  Inter- 
mittent attacks  of  pyrexia  are  an  indication  favoring  Hodgkin's  disease.  In 
doubtful  cases  the  glands  (more  than  one)  should  be  removed  for  microscopic 
examination.  The  tuberculin  test  will  exclude  glandular  tuberculosis.  Wessler 
and  Greene  state  that  in  doubtful  cases  of  Hodgkin's  disease  the  demonstration 
of  intrathoracic  l\Tnphomas  by  Roentgen  ray  examination  may  help  to  establish 
the  diagnosis. 
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Tk  blood  should  be  examined  in  order  to  differentiate  from  leukemia. 
Sjipkilis  must  be  carefully  excluded  by  the  history,  symptoms,  and  thera- 
fNtic  test.     Neoplasms  of  the  lymph-glands  may  sometimes  be  difficult 
Id  distiDguish  from  pseudoleukemia. 

Tbe  diagnosis  of  splenic  psettdoleukemia  is  to  be  made  on  the  decided  splenic 
•lugement  without  involvement  of  the  lymphatics.  The  following  con- 
AioDs,  however,  must  be  distinguished:  (a)  Pernicious  anemia  with  enlarge- 
ment of  the  spleen:  this  is  readily  done  by  a  blood  examination;  (6)  cirrhosis 
rfthe  liver,  in  which  there  is  splenic  enlargement;  (c)  the  splenic  tumor  of 
dvooic  malarial  poisoning.  Here  the  blood  should  be  repeatedly  examined  for 
Ae  oinanism  of  Laveran  if  the  patient  resides  in  a  malarial  region;  (d)  idio- 
pAk  enlargement  of  the  spleen  without  any  anemia. 

PlOgnosis. — ^This  affection  runs  an  almost  invariably  fatal  course.  The 
Rmiasions  and  exacerbations  of  the  disease  are,  however,  notable.  In  some 
cues  the  termination  may  occur  in  a  few  months,  but  usually  death  ensues 
rfter  the  lapse  of  two  or  three  years.  It  should  be  remembered  that  some  in- 
Itiiioes  of  Hodgkin's  disease  seem  to  merge  into  a  true  lymphatic  leukemia. 

Grave  indications  are  the  rapid  extension  of  the  glandular  enlargements, 
pwt  debility,  anemia,  emaciation,  steadily  increasing  and  continuous  pyrexia, 
Aondc  pressure  symptoms,  hemorrhages,  and  marked  anasarca.  Some- 
times the  tumors  diminish  greatly  before  death.  In  certain  cases  general 
itieptoooccus  infection,  intercurrent  diseases,  or  such  complications  as  empy- 
ema or  nephritis  may  be  the  immediate  cause  of  death. 

Treatment. — Surgical  treatment  is  of  no  avail.  It  is  claimed  that 
oposure  of  the  enlarged  glands  to  the  roentgen  ray  is  followed  by  a  decrease 
m  g^dular  enlargements  and  an  improvement  in  all  symptoms.  I  have  seen 
marked  reduction  in  many[cases  of  lymphatic  enlargement  of  this  nature,  and  in 
a  smaller  group,  total  disappearance.  Simmons  and  Benet^  state  that  radium 
■id  the  Roentgen  rays  have  a  distinct  beneficial  effect,  the  former  being  of  more 
yihc  than  the  latter.  The  authors  advise  that  treatment  should  not  be  lim- 
ited to  the  palpable  glands,  but  should  be  directed  against  the  l^'mphatic  areas 
rf  the  body  from  the  first.  Hygienic  measures  and  the  use  of  all  possible 
•gencies  to  support  the  strength  of  the  patient  should  be  resorted  to,  and  the 
•dministration  of  arsenic  in  gradually  ascending  doses,  as  for  pernicious  anemia 
Md  leukemia.  The  value  of  Fowler's  solution  is  undoubted  in  many  cases. 
™8phorus  has  also  been  recommended,  and  the  galvanic  current  may  be  ap- 
pBed  topically.  Tonics,  nutrients,  and  such  are  of  service.  Vaccine  therapy 
"^  been  rather  extensively  advocated,  but  in  view  of  the  questionable  etiol- 
^  of  the  disease  such  a  method  of  treatment  seems  irrational. 

ANfBHA  nHFANTUa   PSEUDOLEUKJEMICA 

He  above  title  was  given  by  von  Jaksch  to  a  form  of  anemia  occurring  in 
^"Hhood  that  bears  certain  similarities  to  leukemia,  but  it  is  without  the  tend- 
^  to  a  fatal  end.  Giffin  thinks  it  is  quite  probable  that  this  condition  is 
^"^ly  the  infantile  type  of  splenic  anemia  (vide  infra),  the  increased  leuko- 
2^  (30,000  or  more)  being  merely  a  difference  in  the  reaction  of  the  blood 
^  to  infancy.  W.  J.  Mayo  corroborates  this  view  and  points  out  that  a 
^Boderate  leukocytosis  (20,000  or  more)  may  rarely  be  met  in  true  splenic 
lOemia.  Krumbhaar^  holds  also  that  this  condition  is  not  an  independent 
«e,  but  is  merely  an  atypical  response  of  the  infantile  hemopoietic  system 
7  one  of  the  primary  blood  diseases. 

*  Boston  Med,  and  Surg,  Jour,,  December,  13,  1917,  p.  819. 
«  Amer,  Jour,  Med,  Sci,,  1915,  cl,  227. 
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POLYCYTHEiaiA   WITH   SPLENIC  TUMOR 

This  is  a  special  complaint  of  obscure  pathogenesb.  The  spleen  is  quite 
hard  and  usually  enlarged.  A  cheesy  tuberculosis  has  been  noted,  but  this  is 
not  constant. 

Etiology. — Certain  writers  regard  changes  in  the  bone-marrow  as  primary^ 
leading  to  increased  erythroblastic  activity.  Defective  venous  tone  may  play 
a  r61e  in  the  pathogenesis.  The  Hebrew  race  is  markedly  predisposed.  A 
majority  of  the  cases  occur  during  middle  life,  and  "the  cases  are  about  equally 
divided  between  the  sexes"  (Engelbach  and  Brown).  "I  regard  it  as  probable 
that  there  is  a  form  of  primary  polycythemia  of  unknown  etiology,  character- 
ized principally  by  marked  polyglobulism  and  other  hemic  features,  cyanosis, 
headache,  vertigo,  and  splenic  enlargement,  but  it  must  be  of  rare  occurrence." 
On  the  other  hand,  the  majority  of  cases  which  have  been  reported  have  had 
a  different  etiologic  pathology,  circulatory  stasis  resulting  from  pressure  of 
malignant  tumors,  valvular  heart  disease,  gout,  and  the  like. 

Symptoms. — According  to  Reckzeh,^  the  first  symptoms  are  vertigo, 
headache,  mental  apprehension,  general  weakness,  and  gastro-intestinal 
disturbance.  In  fully-developed  cases  marked  cyanosb  of  the  skin  and  mucous 
membranes,  with  dilatation  of  the  veins  and  sometimes  hemorrhages,  are 
prominent  features.  The  spleen  may  extend  downward  to  the  level  of  the 
umbilicus.  The  characteristic  blood-findings  are  an  enormous  increase  of  the 
hemoglobin,  rarely  to  150  per  cent.,  although  the  percentage  is  relatively  low, 
and  a  high  erythrocyte  count,  the  estimation  ran^g  from  7,000,000  to 
12,000,000  in  some  cases.  The  leukocytes  vary  as  to  number,  but  oft^i  about 
normal  figures  are  found.  Hedenius*  found  diie  proportion  of  mononudears 
abnormally  high.    The  total  volume  of  the  blood  is  decidedly  increased. 

Geisbock  describes  a  second  form,  or  polyq/themia  hyperkmica  (erythrocy- 
tosis),  in  which  the  blood-pressure  is,  as  a  rule,  quite  high.  The  majority  of 
cases  are  associated  with  arteriosclerosis  and  nephritis,  but  not  all.  Neither 
is  viscosity  of  the  blood  responsible  for  the  rise  of  arterial  pressure.  The 
changes  in  the  bone-marrow,  in  one  case  at  least,  were  identical  with  those  of 
Vaquez's  disease.  In  this  variety  the  spleen  is  not  enlarged,  but  otherwise 
the  symptomatology  and  treatment  are  the  same  as  in  polycythemia  with 
splenic  enlargement.  Mosse  reports  a  case  analogous  to  a  few  on  record  in 
which  the  polycythemia  was  accompanied  by  urobilin  jaundice,  the  liver 
showing  signs  of  cirrhosis  at  autopsy. 

The  course  is  exceedingly  chronic,  and  the  prognosis  unfavorable. 

The  treatment  is  by  arsenic,  quinin,  an  iron-free  vegetable  diet,  and  a 
carefully  regulated  mode  of  life.  The  iodids  have  been  advised  in  order  to 
decrease  the  viscosity  of  the  blood.  The  cerebral  symptoms  have  been  bene- 
fited by  the  nitrites.  Venesection  has  proved  of  service  in  some  cases.  Splenec- 
tomy may  be  advocated.  Hurwitz  and  Falconer*  report  1  case  apparently 
cured  after  one  year  in  which  benzene  and  the  Roentgen  rays  were  employed 
in  conjunction  with  each  other. 

^  Zeil.  f.  klin.  Med.^  vol.  Ivii,  Nos.  3,  4. 

*  Svenska  LdkaresdUakapets  HaruUingery  Stockholm,  2914,  xl,  No.  3. 

*Jour.  Amer.  Med.  Assoc.,  1918,  Ixx,  1143. 
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DISEASES  OF  THE  DUCTLESS  GLANDS 

DISEASE  OF  THE  SUPRARENAL  CAPSULES 

ADDISOFTS   DISEASE 

Definition. — ^A  constitutional  disease,  characterized  by  a  degeneration 
d  the  suprarenal  capsules  or  semilunar  ganglia,  a  bronzed  or  pigmented  skin, 
great  bodily  and  mental  asthenia,  feeble  circulation,  and  gastro-intestinal 
irritability. 

This  affection  is  named  in  honor  of  its  discoverer,  Thomas  Addison,  of 
Gmfs  Hospital,  London,  who  first  described  it  in  a  monograph  published  in 
18K,  entitled  "The  Constitutional  and  Local  Effects  of  Disease  of  the  Supra- 
renal Capsules." 

Plathology. — ^Addison  emphasized  the  fact  that  while  the  suprarenal 
bodies  were  affected  with  a  fibrocaseous  alteration  in  many  cases,  the  anatomic 
danges  were  by  no  means  always  the  same.  Both  suprarenal  capsules  are 
■snally  diseased  at  the  same  time.  Tuberculosis  is  the  commonest  condition, 
and  is  often  associated  with  tuberculous  lesions  in  other  parts  of  the  body,  as 
k  the  lungs,  bones,  and  other  glands.  Rarely,  it  seems  to  be  primary,  no  other 
evidences  of  tuberculous  infiltration  being  found.  The  capsules  are  enlarged, 
bm  m  places,  and  nodulated  on  the  surface,  owing  to  the  caseous  masses 
nrrounded  by  fibrous  tissue.  Sometimes  there  is  marked  cicatricial  contrac- 
tion of  the  adrenab,  and  the  adjacent  structures  may  be  found  matted  together 
with  the  capsules.  Microscopic  examination  shows  a  reticulum  of  connective 
tnue  surrounding  a  soft,  cheesy,  granular,  and  fatty  detritus,  lymphoid  cells, 
and  some  giant-celk.  Other  morbid,  non-tuberculous  processes  in  the  adrenals 
ire  atrophy  of  one  or  both  glands  from  interstitial  cirrhosis,  carcinoma  or 
ittooma,  and  chronic  inflammation. 

E^)ecial  attention  has  recently  been  given  to  the  condition  of  the  solar 
finui  and  semilunar  ganglia  of  the  abdominal  sympathetic,  and  implication 
d  these  nervous  structures  by  compression,  cicatricial  contraction,  entangled 
Hi  the  cicatricial  tissue  surrounding  the  suprarenal  bodies,  or  by  chronic  in- 
"Mnmation,  is  not  infrequently  discovered,  together  with  a  degeneration  and 
deep  pigmentation  of  the  semilunar  ganglion  celk. 

Enliurgement  of  the  solitary  and  agminated  follicles  of  the  intestine,  and 
i^t  enlargement  and  some  softening  of  the  spleen  are  noted  at  times;  par- 
ciMJiymatous  or  fatty  degeneration  of  the  heart,  liver,  and  kidneys  has  also 
woi  noted  in  some  instances.  The  thymus  gland  may  be  found  to  have  re- 
"wined  normal,  or  even  to  have  enlarged,  perhaps.  The  deposition  of  pig- 
ment is  in  the  same  anatomic  elements  as  in  the  negro — in  the  lower  layers 
o'theretemalpighii. 

'file  pathologic   connection    between    the   symptomatic    phenomena   of 
^^J^n's  disease  and  the  anatomic  lesions  has  not  been  made  out.     The 
c^JCTimental  evidence  regarding  the  functions  of  the  adrenals  may  be  briefly 
wmnied  up:  the  medullary  portion  secretes  adrenalin  which  acts  upon  the 
smooth  muscle  innervated  by  the  sympathetic  system;  thus,  when  injected 
intravenously  it  causes  a  transitory  violent  heart  action,  rise  in  blood-pressure, 
dilatation  of  the  pupil  when  the  eye  is  cut  off  from  its  nervous  supply,  relaxa- 
tion of  the  intestinal  wall,  uterine  contractions,  and  so  on ;  the  secretion  also 
exerts  some   considerable    function   in   influencing   other  endocrin    glands; 
thus  injections  produce  a  hyperglycemia.     The  cortical  portion  of  the  gland 
WBy  play  some  part  in  the  production  of  sexual  characteristics;  it  is  also  con- 
cerned in  cholesterin  metabolism.     It  is  presumed  that  in  Addison's  disease 
this  internal  secretory  function  is  listed.    Cases  exhibiting  the  clinical  phenom- 
ena of  the  disease  without  marked  morbid  change  in  the  gland  have  been 
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attributed  to  destruction  of  the  chromaffin  system  throughout  the  body, 
with  inconspicuous  changes  in  the  gland  (MacCallum).  Again,  marked  changes 
have  been  observed  in  ^ese  glands,  while  during  life  no  symptoms  of  the  <Us- 
ease  have  been  noted.  In  sUch  cases  it  is  presumed  that  the  diromaffin  syston 
elsewhere  has  been  able  to  carry  on  the  function  of  the  gland,  bearing  in  mind 
that  the  chromaffin  tissue  is  analogous  to  the  medullary  tissue  of  the  supraroial 
gland,  that  its  fimction  is  the  same,  that  the  suprarenals  are  but  the  major 
part  of  a  vast  system,  the  chromaffin  'system,  and  that  the  chromaffin  bodies  are 
scattered  extensively  throughout  the  body  along  the  course  of  the  duuns  of 
the  sympathetic  ganglia.  It  is  also  maintained  by  some  that  the  abdominal 
sympathetic  nerves  and  ganglia  are  directly  concerned  in  producing  the  clinical 
manifestations  either  by  an  independent  morbid  process  or  by  extension  from 
some  adjacent  organ.  Others  hold  that  both  the  adrenals  and  the  sympathetic 
ganglia  are  the  seat  of  pathologic  changes.  The  data  are  not  sufficient,  how- 
ever, to  determine  whether  the  principal  involvement  is  nervous  or  secretory. 
Ramond  and  Frangois  hold  that  when  the  suprarenal  glands  are  insufficient  the 
thyroid  may  come  to  their  aid,  as  shown  by  the  marked  improvement  from  thy- 
roid feeding  in  the  treatment  of  Addison's  disease. 

Etiology. — ^This  is  obscure.  It  has  been  held  that  some  infection  of 
the  blood  from  without  precedes  the  suprarenal  and  nervous  lesions  by  Addi- 
son's disease.  A  tuberctdoua  infection  has  also  been  emphasized  by  some 
investigators,  and  Fleming  and  Miller  have  reported  a  family  with  probable 
Addison's  disease.  A  history  of  injury  to  the  trunk  has  been  noted  in  several 
cases.  Addison's  disease  may  be  emotional  in  origin,  cases  having  been  re- 
ported to  follow  bombardments  during  the  recent  world  conflict.  The  disease 
is  more  common  in  Europe  than  in  America,  though  it  is  rare  everywhere. 
Analysis  of  183  cases  showed  19  males  and  64  females  (Greenhow).  While 
the  (lisease  may  affect  all  ages  (it  may  even  be  congenital),  it  is  usually  found 
in  early  or  middle  life — between  fifteen  and  forty  years  of  age.  That  Addi- 
son's disease  is  due  either  to  a  general  neurosis  or  to  distiu*bed  hematopoiesb 
is  merely  hyp)othetic. 

While  it  does  happen  frequently  that  tuberculosis  or  carcinoma  affects  the 
adrenals,  the  purest  and  most  typical  symptoms  of  Addison's  disease  are 
apparently  primary  in  their  development,  and  not  those  that  usually  attend 
the  course  of  the  former  diseases. 

Symptoms. — Cvianeous  Symptoms. — ^The  gradual  pigmentation  of  the  skin 
of  various  parts  of  the  body  may  be  one  of  the  the  first  evidences  of  the  affection. 
This  pigmentation  may  have  either  a  dusky  yellow,  bronze  or  yellowish-brown, 
olive,  deep  or  greenish-brown,  or  even  black  color.  Although  sometimes 
diffuse,  the  discoloration  is  not  uniform  over  all  parts  of  the  body,  but  com- 
mences earlier,  and  becomes  deeper  especially  on  the  exposed  parts  and  where 
the  normal  pigmentation  is  marked,  as  the  face,  neck,  backs  of  the  hands,  the 
axillae,  abdomen,  groins,  genital  regions,  and  the  areolae  of  the  nipples.  Pig- 
ment-spots, often  somewhat  bluish  in  color,  are  also  found  on  tike  mucous 
membranes  of  the  mouth,  lips,  conjunctiva,  and  vagina.  On  the  lips  the  dis- 
coloration takes  the  form  of  a  dark  streak,  running  lengthwise,  near  the  junc- 
tion of  the  skin  and  mucous  membrane;  or  brownish  patches  or  streaks  cor- 
responding to  the  points  of  pressure  by  the  teeth  may  be  noticed.  Irregular 
stains  with  ill-defined  borders  may  also  be  shown  on  the  skin,  corresponding 
to  the  lines  of  pressure  exerted  by  garments,  strings,  suspenders,  garters, 
etc.  (Greenhow).  Patches  of  leukoderma  may  l)e  seen  here  and  there,  in  maiked 
contrast  to  the  pigment  deposits.  The  "white  Hne,"  produced  by  drawing 
the  finger  lightly  over  the  skin  of  the  abdomen,  is  characteristic. 

General  Symptoms, — ^The  constitutional  symptoms  may  exist  in  a  sli^t 
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Ifegree  before  the  pigmentation  first  attracts  the  patient's  attention.  There 
I  gndual  and  progressive  asthenia  without  apparent  cause,  great  lassitude 
ad  loss  of  physical  and  mental  energy,  a  low  body  temperature,  breathless- 
lOB,  headache,  dizziness,  tinnitus  aurium,  sighing,  and  fatigue.  The  blood 
tammation  shows  a  moderate  reduction  of  the  erythrocytes  and  hemoglobin, 
nv^  becoming  marked.  There  b  no  leukocytosis  and  often  a  leukopenia. 
The  fat,  particularly  of  the  abdomen,  may  be  well  preserved. 

Cvmdaiory  Symj^oms, — ^The  heart's  action  is  weak  and  the  pulse  small 
ml  feeble;  attacks  of  faintness  and  palpitation  on  exertion  are  common,  as 
ae  functional  murmurs  and  coldness  and  clamminess  of  the  extremities. 
Ik  blood-pressure  is  greatly  reduced. 

GattrtHintestinal  symptoms  are  usually  prominent.  There  is  a  loss  of  ap- 
petite, and  nausea  and  vomiting  may  occur  early  and  either  be  paroxysmial 
or  peisistent.  The  tongue  may  be  clean,  and  the  gastric  disturbances  do  not 
leem  to  follow  errors  in  diet.  Diarrhea  may  be  troublesome  in  the  later  stage, 
ind  is  (rften  associated  with  intractable  vomiting.  Neuralgic  attacks  of  either 
dnrp  or  dull,  aching  pain  are  referred  to  the  epigastric,  hypochondriac,  and 
kmbar  regions  in  about  one-third  of  the  cases.  The  mind  is  usually  clear 
VDtil  near  the  last,  but  mental  weariness  is  constant,  and,  as  the  later  stages 
of  the  disease  come  on,  the  patient  often  lies  in  a  somnolent,  semicomatose 
state.  The  physiognomy  expresses  fatigue,  dejection,  and  apathy;  the  speech 
becomes  slow  and  incoherent,  and  in  many  cases  the  patient  passes  into  de- 
fainm.  Prostration  is  profound,  the  weakness  being  disproportionate  to  the 
S^neral  condition. 

Bend  Symptoms, — ^Polyuria  is  sometimes  evident,  but  albumin  is  seldom 
pvesent.  Tlie  amount  of  indican  is  increased,  as  it  is  in  the  urine  of  all  of  the 
GMJiectic  diseases  associated  with  destruction  of  albuminoids.  There  is  usually 
a  duninished  excretion  of  urea,  but  urobilin  and  uromelanin  may  be  present  in 
•bnonnal  quantity.    Tubercle  bacilli  may  be  found  in  the  sputum. 

Diagnosis. — ^The  principal  error  in  diagnosis  is  in  the  assumption 
that  the  case  is  one  of  Addison's  disease,  simply  from  the  presence  of  patches 
^if  pigmented  skin.  Other  conditions  in  which  the  discoloration  may  simulate 
^t  of  Addison's  disease  are  the  following:  (1)  Carcinomatous  and  tuber- 
culous disease,  particularly  when  seated  in  the  abdomen  and  when  involving 
^  peritoneum.  (2)  Hepatic  disease,  such  as  the  cirrhosis  of  diabetes, 
protracted  jaundice,  and  chronic  congestion  ("liver  spots").  (3)  Preg- 
I'lQcy,  and  uterine  disease,  in  which  the  patchy  discolorations  (chloasmata) 
^^Pear  principally  upon  the  face.  (4)  Irritation  of  lice  and  dirt  and  exposure, 
win  the  case  of  tramps  and  vagrants  ("vagabond's  disease").  (5)  Tinea  versi- 
^f-  (6)  Melanotic  sarcoma.  (7)  Exophthalmic  goiter.  (8)  Posteruptive 
J^Wng  of  syphilitic  eruptions.  (9)  The  administration  of  silver  nitrate  for  a 
**»?time  (argyria).  (10)  Marked  brunette  complexions  and  racial  admixture. 
When  the  pigmentation  is  scanty,  of  course  the  diagnosis  is  more  difficult; 
"^t  in  all  cases  of  pigmentation  in  which  other  causes  may  be  excluded  the 
Pjf^gressive  asthenia,  unaccountable  vomiting  and  diarrhea,  easily  compres- 
sible pulse,  great  bodily  weakness,  mental  hebetude,  and  lumbar  and  epigas- 
{''c  pain  render  the  diagnosis  of  morbus  addisonii,  or  malasmxi  suprarenale, 
J^tifiable.  The  bronzing  of  the  skin  may  precede  as  well  as  follow  the  con- 
^tutional  symptoms. 

Boyd  reports  a  case  of  actde  suprarenal  insufficiency.  In  the  negro  the 
diagncwis  of  this  affection  is  extremely  difficult,  both  on  account  of  the  naturally 
dkric  skin  and  because  of  the  dark  discolorations  of  the  oral  mucous  membrane, 
bund  even  in  health. 

Prognosis. ^The  course  of  Addison's  disease  is  almost  always  chronic. 
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Phjilolocie  Pathology. — Nothing  is  known  definitely  concerning  the 
functions  of  the  thymus  gland.  It  is  not  a  gland  of  internal  secretion,  and 
probably  exerts  whatever  effect  it  has  on  the  body  economy  by  means  of 
small  round  cells  which  resemble  closely  lymphocytes,  and  which  are  thought 
by  many  to  be  genetically  and  biologically  lymphocytes;  by  others,  epithelial 
ceUs.  Insufficiency  of  the  thymus  may  cause  changes  in  the  bony  system  some- 
what analogous  to  those  found  in  rickets  or  osteomalacia,  or  it  may  be  respon- 
sible for  certain  grades  of  idiocy,  notably  Mongolian  idiocy,  according  to  Sajous. 
\Mule  there  is  no  evidence  that  the  thymus  produces  an  internal  secretion,  a 
certain  imperfectly  understood  ''relationship  exists  between  the  thymus  and 
organs  that  do  produce  an  internal  secretion,  such  as  the  thyroid  (in  Graves' 
disease),  parathyroids,  pituitary  body  (in  acromegaly),  the  ovaries,  testicles 
(atrophying  as  the  sexual  organs  develop),  etc. ;  and  extracts  of  the  thymus  are 
said  to  cause  a  fall  in  blood-pressure  and  rapid  action  of  the  heart"  (A.  O.  J. 
KeDy).  The  thymus  attains  its  greatest  relative  size  as  compared  with  the 
bod)'  weight  about  the  second  year  of  life,  but  continues  to  grow  until  adoles- 
cence, when  its  greatest  weight  is  attained,  about  37  gm.  (Hammar) .  From  this 
time  on  it  gradually  atrophies,  although  functionating  thymic  cells  apparently 
persist  throughout  life. 

ERLARGEHKNT   OF  THE   THYMUS 

The  thymus  may  become  enlarged  from  various  causes  (tumor  formations, 
cyst  formations,  Graves'  disease,  acromegaly,  Addison's  disease,  Hodgkin's 
disease,  leukemia),  and  is  secondarily  afiPected  in  tuberculosis,  syphilb,  and 
pyogenic  infections.  On  the  other  hand,  atrophy  of  the  thymus  has  been 
observed  (e.  g.,  infantile  marasmus). 

STATUS  THTBaOOLTBSPHATICUS 

{Status  Lymphaticus;  Thymic  Asthma;  Hyperplasia) 

Definition. — Hyperplasia  of  the  thymus  and  lymphatic  tissues,  asso- 
ciated with  corpulency  and  hyxx)plasia  of  the  heart  and  blood-vessels,  and 
diAracterized  clinically  by  stridor  and  sudden  death. 

Etiology. — ^The  condition  is  met  with  in  young  children  with  persistent 
thymus,  although  in  most  cases  reported  hyperplasia  of  the  entire  lymphatic 
system  has  been  noted — the  lymphatic  constitution  of  Paltauf.  The  cause  of 
the  constiiutio  lymphatica,  however,  is  unknown.  Says  Warthin,  "Status 
lymphaticus  may  be  the  consequence  of  a  number  of  primary  morbid  processes, 
sudi  as  syphilis,  rachitis,  some  latent  infection,  auto-intoxication,  etc.,  that 
*re  characterized  by  excessive  demands  upon  the  lymphoid  and  myeloid 
tissues."  Olmacher  noted  in  18  cases  of  epilepsy  a  large  thymus  gland  with 
kvperplasia  of  the  lymphatic  glands  throughout  the  body,  and  of  the  lymph- 
follicles  of  the  mucous  surfaces. 

Symptoms. — In  early  life  the  symptoms  are  those  of  stenosis  of  the  air 
tract.  There  is  inspiratory  and  expiratory  stridor,  as  a  more  or  less  audible 
whbding  respiration  (Schwinn).  There  are  cases  in  which  death  occurs  with- 
out previous  stridorous  dyspnea,  while  in  others  the  stridor  is  congenital  or  de- 
velops soon  after  birth,  and  is  subject  to  exacerbations  on  slight  provocation,  as 
''^^reaming  or  crying  or  as  a  result  of  an  acute  infection  (Kopp's  asthma,  Millar's 
asthma).    In  other  instances  the  symptoms  of  suffocation  precede  the  fatal 
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termination.  Potts  reports  4  cases  where  children  died  in  this  manner  after  the 
insertion  of  a  tongue  depressor.  In  later  life  the  symptoms  are  still  those  of 
pressure  when  the  thymus  is  considerably  enlarged,  but  the  pressure  may  be  on 
the  blood-vessels  as  well  as  the  trachea,  causing  cyanosis  of  die  face  and  edema 
of  the  upper  portion  of  the  body.  Enlargement  of  the  thymus  has  been  found 
frequently  in  adults  who  died  suddenly  without  apparent  catkse. 

In  cases  of  this  disorder  the  syndrome  has  been  subdivided  into  three  types: 
(1)  Status  thymicus,  in  which  there  is  marked  enlargement  of  the  thymus  with- 
out marked  change  in  the  lymphatic  system;  (2)  statw  tkymicolymphaHeuif 
slight  enlargement  of  the  thymus,  but  general  hyperplasia  of  the  lymphoid 
tissue  throughout  the  body;  and  (3)  status  lymphaticus,  in  which  the^thymus  b 
apparently  unenlarged  (Newton^- 

Physical  Signs. — ^Among  physical  signs  are:  inspiratory  dilatation 
of  the  nostrils,  cyanosis,  and  marked  retraction  of  the  supraclavicular,  infra- 
clavicular, and  intercostal  spaces.  The  fontanels  are  sometimes  taut — ^this 
in  the  absence  of  meningeal  retraction  is  a  sign  of  some  value.  D'Oelsnits* 
emphasizes  the  unusual  extent  and  intensity  of  the  dulness  over  the  manu- 
brium and  toward  the  left.  Schridde'  observed  enlargement  of  the  lingual 
follicles.  For  diagnostic  purposes  a  roentgenographic  examination  gives  trust- 
worthy results. 

The  prognosis  is  highly  unfavorable.  The  sudden  death  is  due  to  thymic 
enlargement  with  secondary  laryngeal  spasm. 

Treatment. — ^Any  recognizable  causative  factors,  e.  g.,  rachitis,  anemia, 
etc.,  should  be  treated  on  accepted  therapeutic  principles.  The  roentgen 
rays  have  given  splendid  results.  Operation  with  a  view  of  removing  the 
offending  organ  should  be  undertaken,  although  there  are  cases  in  which  the 
child  expires  before  medical  aid  can  be  procured.  Siegel  in  one  case,  a  boy 
of  two  and  a  half  years,  elevated  and  stitched  the  thymus  to  the  fascia  over 
the  sternum,  with  the  result  that  the  threatening  dyspnea  disappeared  and 
the  child  eventually  made  a  good  recovery. 

DISEASES  OF  THE  THYROID  GLAND 

THYROIDrnS 

Definition. — Acute  inflammation  of  the  thyroid  gland.  The  gland 
may  either  have  been  previously  healthy  or  the  seat  of  a  goitrous  enlargement; 
when  inflammation  attacks  previously  diseased  or  enlarged  thyroid  tissue  the 
term  strumitis  is  often  used. 

Pathology. — ^The  gland  is  swollen,  boggy,  and  generally  the  seat  of  ab- 
scesses; the  numerous  blood- vesseb  are  engorged;  and  hemorrhages,  thrombi, 
and  areas  of  tissue-necrosis  are  found. 

Etiology. — ^ThjToiditis  is  seldom  primary  in  origin.  It  may  be  caused 
by  traumatism,  but  usually  it  is  secondary  to  one  of  the  infectious  diseases, 
especially  thyphoid  fever,  Groedel*  flnding  that  in  73  cases  of  thyroiditis, 
40  were  consecutive  to  the  former  disease.  Less  frequently  it  follows  small- 
pox, typhus,  malaria,  and  rheumatism.  Hemorrhages  into  the  substance  of 
a  goiter,  whether  apoplectic  or  traumatic,  may  predispose  to  a  strumitis  that 
may  be  excited  by  the  introduction  of  streptococci  by  an  unclean  needle, 
etc.  Repeated  congestions  of  the  thyroid  or  a  simple  acute  congestion  may 
dispose  to  thyroiditis. 

*  Amer.  Jour,  Med.  Sci.,  1919,  clviii,  534. 

*  Btdl.  de  la  soc.  de  Pkdiat.y  Paris,  December,  1911. 
»  Munch,  med.  Woch.,  November  26,  1912. 

*  Deutsch.  med.  Wchnschr.f  December  9,  1915. 


GOITER  491 

Symptoms. — ^There  are  fever,  pain,  swelling,  and  suppuration  in  one 
die  other  lobe  of  the  gland.  Venous  obstruction  may  be  serious  and  give 
K  to  vertigOy  headache,  cyanosb,  and  epistaxis;  and  compression  of  the 
Upipe  by  the  great  swelling  may  cause  death  before  the  abscess  bursts, 
tiemition  occurs  infrequently,  especially  in  the  "strumous"  cases.  Indeed, 
it  symptoms  of  a  strumitis  are  usually  more  severe,  owing  to  the  greater 
nerf  the  thyroid,  a  tendency  to  metastasis,  and  to  the  burrowing  of  pus  into 
i^iioait  tissues  leading  to  perforation  and  rupture  of  the  abscess  into  the 
tndiet  or  esophagus.  Lahey^  calls  attention  to  two  consistent  signs  of  thyroid 
lincesa— limitation  of  chin  elevation  and  depression  of  the  chin  on  the  sternum 
vim  swallowing. 

Diagnosis. — ^Thyroiditis  must  be  differentiated  from  the  laryngeal 
fsnekondritis  that  is  also  seen  in  the  course  of  infectious  diseases,  as  typhoid 
kver  and  small-pox.  Simple  congestion,  especially  in  women  from  emotional 
or  menstrual  disturbances  and  interference  with  the  circulation  from  tight 
coOars  and  the  like,  must  be  excluded. 

Sderotic  Thyroiditis. — ^Riedel  has  described  a  form  of  thyroiditis  of  rapid 
development  involving  the  entire  gland,  with  fibrous  connective-tissue  forma- 
tion and  adhesions  to  surrounding  structures.  Serious  symptoms  may  result 
bom  compression  of  the  trachea  and  recurrent  laymgeal  nerves. 

Prognosis. — ^The  outcome  b  usually  favorable  in  all  cases  in  which 
^Kmtaneous  rupture  occurs  externally  or  when  evacuation  of  the  pus  is  effected. 
Myxedema  may  result  from  destruction  of  the  gland. 

Treatment. — ^The  pus  must  be  evacuated,  and  tracheotomy  or  thyroid- 
ectomy may  become  necessary. 

GOITER 

{Simple  Goiter;  Noiv-hyperplastic  Goiter;  Struma;  Bronchocele) 

Definition. — A  chronic  hypertrophy  and  hyperplasia  of  a  portion  or 
the  whole  of  the  thyroid  gland.  It  is  of  obscure  origin,  and  is  subject  to  various 
d^^trative  changes.    Congenital  goiter  occurs  and  is  not  infrequent. 

Pathology. — Several  different  varieties  are  described.  In  the  simple 
^p^rtrophic  or  parenchymatous  form  there  is  a  hyperplasia  of  all  the  original 
tissue  elements.  The  majority  of  the  cases  belong  to  the  hypothyroid  type, 
m  which  a  debilitated  gland  becomes  hyperemic  but  reacts  imperfectly  to  dif- 
wf^t  kinds  of  intoxication.  The  follicular  form  shows  an  increase  of  the 
*™«  glandular  elements  alone. 

^  Fibrous  goiter  is  that  variety  in  which  the  interstitial  tissue  or  stroma 
^  wcreased  out  of  all  proportion  to  the  hyperplasia  of  the  follicles.  This 
^^*"^y  of  goiter  may  have  an  inflammatory  origin  (thyroiditis).  In  old 
^^  marked  sclerosis  may  be  assumed.  There  is  a  vascular  variety,  in  which 
^  blood-vessels  are  enormously  dilated.  More  commonly  the  veins  are 
«cctcd,  but  in  the  aneur^'smal  variety  the  arteries  are  chiefly  involved.  The 
Dtense  venous  variety  of  vascular  goiter  has  been  denominated  "cancerous 
wnor  of  the  thyroid,"  and  the  whole  gland  may  in  such  cases  be  quite  elastic 
ad  like  spongy  erectile  tissue.  Follicular  hyperplasia  is  often  associated  with 
iscular  enlargement. 

The  special  varieties  of  goiter  due  to  degenerative  changes  are  the  cystic, 
yloid,  colloid,  and  calcareous,  and  of  these  the  first  named  is  the  most  com- 
►n.  It  consists  in  the  development  in  a  large  goiter  of  one  or  more  large  or 
all  cysts  filled  with  different  kinds  of  fluid  of  varying  consistency.  Some- 
les  the  liquid  is  colloid  or  mucinous  in  nature,  and  contains  the  residue  of 
^  Boston  Med,  and  Surg.  Jour.^  January  18,  1917,  p.  94. 
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Dettrich  and  Osier  have  each  reported  an  instance  of  a  goitrous  growth 
affecting  aberrant  portions  of  thyroid  found  in  the  upper  region  of  the  pleural 
cavity,  one  on  the  right  and  one  on  the  left  side. 

Sudden  death  may  ensue  in  a  few  cases,  either  from  pressure  on  the  vagi 
or  from  a  severe  hemorrhage. 

Avmliaiion  often  reveals  a  loud  blowing  murmur,  especially  marked  in 
tlie  vascular  bronchoceles.  Palpation  over  the  tumor  often  shows  the  bossel- 
hted  surface  present  in  cystic  goiter;  fluctuation  may  also  be  detected  in  such 
eases,  as  well  as  over  the  abscess  of  a  strumitis. 

Diagnosis. — Goiter  is  easily  differentiated  from  other  enlargements. 
The  constant  location  and  the  character  and  course  of  growth  of  the  bronchocele 
are  distinctive.  If  both  lobes  of  the  thyroid  are  affected,  making  a  symmetric 
swelling,  the  diagnosis  is  almost  assured.  Bronchocele  is  not  easily  confounded 
with  other  cervical  tumors,  such  as  lymphadenoma,  glandular  tvberculosis, 
carcinoma  or  abscess  of  the  thyroid,  or  sebaceous  cysts.  A  characteristic  feature 
of  tumors  of  the  thyroid  is  their  vertical  movement  during  the  act  of  deglutition. 
Plrognosis. — ^This  is  guardedly  favorable  as  to  life,  but  imfavorable  as 
to  core.   The  course  is  chronic. 

Tieatment. — ^Prophylaxis  should  be  practised  in  goitrous  districts 
l^  the  drinking  of  boiled  water  only,  and  removal  to  a  non-goitrous  region  is 
advisable.  In  addition  to  water  purification,  other  hygienic  reforms  have 
been  responsible  for  reputed  improvement  in  certain  localities.  Kimball, 
Rogoff,  and  Marine^  in  their  studies  at  Akron,  Ohio,  have  shown  that  simple 
jwter  may  be  prevented  by  the  administration  of  0.2  gm.  of  sodium  iodid  for 
a  period  of  ten  days  twice  a  year.  Ergot  or  belladonna  in  progressively  in- 
creasing doses  may  do  good  in  vascular  goiters.  The  younger  and  softer  goiters 
inay  also  be  benefited  by  electrolysis,  needles  attached  to  the  negative  pole  be- 
ing inserted  into  the  substance  of  the  tumor,  while  a  large  sponge  or  clay  posi- 
^ve  dectrode  is  placed  in  the  vicinity. 

In  the  older,  fibrous,  and  degenerated  goiters  surgical  treatment  alone 
n^y  be  of  service.  Injections  of  iodin,  tapping  of  cysts,  incisions  of  the  isthmus, 
•nd  Kgature  of  the  thyroid  arteries  have  been  practised  among  the  lesser 
<^rations.  Thyroidectomy,  or  a  partial  extirpation  of  the  thyroid,  is  the 
^^^kd  and  final  operation.  Recently  the  fresh,  chopped  thyroid  gland  of 
«e  sheep,  spread  on  bread,  was  given  in  20  cases  of  follicular  and  parenchy- 
matous goiter  with  gratifying  results.  Complete  recovery,  in  an  anatomic 
jwae,  however,  was  realized  in  2  cases  only.  The  administration  of  thyroid 
"W  transformed  several  cases  of  simple  goiter  into  those  of  the  exophthalmic 
^-  McCarrison*  has  treated  33  cases  by  means  of  a  composite  vaccine, 
^th  marked  success. 

EXOPHTHALMIC   GOriER 
{Hyperthyroidism;  Hyperplastic  Goiter;  Graves*  Disease;  Basedow^s  Disease) 

^finition  and  Nature. — ^Although  the  view  cannot  be  unreservedly 
•^^ted,  exophthalmic  goiter  is  probably  of  thyroid  origin  and  is  dependent 
PP^  an  abnormal  action  (or  overaction)  of  the  thyroid  gland;  it  is  character- 
ised clinically  by  tachycardia,  tremors,  enlarged  thyroid,  and  exophthalmos. 
Among  other  lading  theories  the  following  may  be  briefly  stated:  (1)  that 
endogenous  or  exogenous  poisons,  or  shock,  either  physical  or  emotional,  of 
the  centers  which  govern  the  thyroid  and  adrenal  glands  cause  overactivity  of 
these  organs  (Sajous) ;  (2)  that  the  presence  in  the  blood  of  abnormal  amounts 

*  Jour.  Amer.  Med.  Assoc. ^  1919,  Ixxiii,  1873. 

•  The  Lancet,  London,  February  10,  1912. 
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of  amino-acids,  resulting  from  an  increased  rate  of  metabolism,  is  a  stimulus 
to  the  activity  of  the  thyroid;  (3)  that  the  greater  thyroid  secreticm  is  d^iend- 
ent  upon  an  excess  of  iodized  protein  circulating  in  the  blood,  amd  (4)  that  it  is 
a  disease  of  the  central  nervous  system  associated  with  a  chronic  intoxication. 

The  theory  held  by  Mobius,  Uiat  exophthalmic  goiter  is  attributable  pri- 
marily to  a  disturbance  of  the  function  of  the  thyroid  C'hyperthyroidation''), 
a  condition  directly  opposed  to  the  lack  of  thyroid  function,  as  in  m3rxedema, 
is  amply  supported  by  clinical  evidence,  the  complex  symptom-group  of  the 
former  being  directly  antagonistic  to  that  of  the  latter  disease.  Thyroid 
feeding,  moreover,  while  it  sometimes  causes  parenchymatous  goiters  to  disap- 
pear rapidly,  usually  aggravates  the  symptoms  of  Basedow's  disease.  Mari- 
mon^  claims  that  myxedema  and  Graves'  disease  are  two  di£Ferent  syndromes, 
but  the  same  pathologic  process,  the  former  being  due  to  a  lack  of  sufficient 
metabolized  iodin,  whereas  the  latter  b  the  result  of  the  action  of  excessive 
unmetabolized  iodin.  The  iodin  relation  to  the  disease  is  being  slowly  eluci- 
dated. Thyroid  tissue  has  an  extraordinary  affinity  for  iodin.  In  exophthal- 
mic goiter  ^ere  is  an  oversecretion  and  a  decreased  retention  of  iodin.  Ken- 
dall^ has  been  able  to  produce  from  an  acid-insoluble  compound  of  the  thyroid 
protein  a  crystalline  substance  containing  60  per  cent,  of  iodin,  which,  injected 
into  animals  or  man,  reproduces  the  symptoms  of  hyperthyroidism.  'Two  years 
later  Kendall  was  able  to  determine  the  structural  formula  of  this  substance, 
thyroxin.  The  following  year  thyroxin  was  prepared  synthetically.  Kendall' 
has  shown  that  thyroxin  has  very  definite  physiologic  functions  and  that  this 
physiologic  activity  of  the  substance  is  produced  by  the  CO — ^NH  group  in  the 
formula,  rather  than  the  contained  iodin.  Regarding  the  pathologic  changes  in 
the  thyroid  little  is  known.  Brissaud  found  in  25  cases  changes  in  the  th^Toid 
and,  although  the  glands  showed  no  changes  peculiar  to  this  disease,  yet  quanti- 
tatively the  lesions  were  always  such  as  to  make  "hyperthyroidation"  possible. 
Hummer*  states  that  whatever  the  primary  cause,  the  symptom-complex  of  the 
disease  is  directly  attributable  to  h^^perplasia  of  the  thyroid.  In  nearly  50 
per  cent,  of  all  cases  of  Basedow's  disease  a  tendency  to  tardy  hyperplasia  or 
tardy  involution  of  the  thymus  is  evident  (Kocher).  Hector  MacKenzie  be- 
lieves that  atrophy  of  the  parathyroids  may  be  the  cause  of  some  of  the  more 
serious  symptoms.  Muscular  changes,  probably  resulting  from  toxemia,  ex- 
plain the  profound  muscular  weakness  (Askanazy).  Jaunin  arid  Gautier  con- 
tend that  chronic  iodism  and  exophthalmic  goiter  are  practically  the  same  con- 
dition. DuBois  has  shown  that  in  exophthalmic  goiter  there  is  increased  basal 
metabolism,  which  also  stands  out  as  the  chief  symptom  of  hyx)erth\Toid- 
isra.  Stimulation  of  the  cervical  sjTnpathetic  causes  secretory  activity  in  the 
th>Toid  (Cannon).     Likewise,  injections  of  adrenin  have  the  same  effect. 

Etiology. — It  is  more  common  in  women  than  in  men.  A  table  of  200 
cases  showed  161  females  and  39  males  (Eshner);  and,  although  it  has  been 
met  with  at  both  extremes  of  life,  it  is  seen  usually  in  adults.  The  influence 
of  heredity  is  undoubted,  and  several  members  of  a  family  may  suffer,  persons 
that  possess  a  sensitive  nervous  organization  being  especially  prone  to  the 
disease.  Exophthalmic  goiter  may  develop  after  a  trauma.  The  adrenals 
often  are  insufficient  in  this  disease  (Matti). 

Among  direct  causes  are  emotional  disturbances,  worry,  severe  acute  dis- 
ease (noted  in  two  of  my  cases),  and  prolonged  mental  or  physical  strain. 
Among  belligerent  soldiers  in  the  European  War  an  incomplete  form  of  the 

1  Bcrl  klin.  Woch.,  1913,  1,  1296. 

*  Joxir.  Exper.  Med.y  December,  1915. 

»  Jour.  Amer.  Med.  Assoc.y  1918,  Ixxi,  871. 

<  Amer.  Jour.  Med.  Sci.y  December,  1913. 


EXOPHTHALMIC  GOITER  495 

disease  due  to  the  emotions  of  the  campaign,  and  the  overuse  of  tea,  coffee,  and 
totMCOO  has  been  observed. 

The  disease  may  also  occur  as  a  secondary  complication  in  the  course  of 
simple  goiter,  affections  of  the  nose,  and  pregnancy;  this  variety,  however,  b 
to  be  distinguished  from  the  primary  or  essential  form.  Evans,  Middleton,  and 
Smith  found  an  exciting  focus  of  toxin  formation  in  the  tonsillar  crypts  in  22.8 
per  oent.9  and  nasal  together  with  tonsillar  lesions  in  90  per  cent.,  of  362 
goitrous  individuak.  Again,  in  23  individuals  to  whom  emetin  was  admin- 
istered, a  reduction  of  the  bulk  of  the  goiter  was  appreciable  in  18,  though 
eodamebse  could  not  be  demonstrated  in  the  thyroid  gland. 

Symptoms. — ^The  development  of  the  characteristic  symptoms  is 
generally  gradual,  though  it  may  rarely  be  rapid.  In  the  so-called  abortive 
form  the  symptoms  arise  somewhat  rapidly,  but  early  subside. 

In  acute  Basedow's  disease  the  symptoms  consist  of  an  excessively  rapid 
Mc6aa  of  the  heart,  incessant  vomiting,  purging,  and  marked  exophthalmos, 
with  or  without  pronounced  cerebral  symptoms.  J.  H.  Lloyd's  case  proved 
fatal  after  an  illness  of  three  days.  Schlesinger  insists  that  acute  exophthalmic 
goiter  should  be  suspected  in  every  case  of  rapid  loss  of  weight. 

In  the  chronic  form  heart-hurry  is  almost  constantly  a  conspicuous  early 
symptom,  and  not  seldom  have  I  found  that  it  precedes  for  a  long  period  of 
time  the  api>earance  of  the  remaining  characteristic  features  (enlargement 
of  the  thyroid,  exophthalmos,  and  tremor).  The  pulse  remains  at  or  over 
100  beats  per  minute,  and  upon  unusual  exertion  or  excitement  the  heart's 
action  becomes  violent  and  irregular,  the  pulse  even  reaching  160  or  over. 
Palpitation,  often  with  breathlessness,  is  a  distressing  symptom. 

Cardiac  Physical  Signs. — Inapectixm  reveals  a  forcible  impulse  that  is  not 
displaced,  though  late  in  the  affection  it  may  be  much  extended  in  superficial 
VK^  The  carotids  and  the  abdominal  aorta  beat  violently,  and  the  capil- 
laries and  veins  of  the  hands  may  also  pulsate  visibly.  Palpation  detects  an 
bcreased  force  of  the  cardiac  impulse.  The  area  of  percussion-didness  may  be 
somewhat  increased,  as  hypertrophy  and  secondary  dilatation  supervene. 
On  auscultation,  blowing  murmurs  over  the  heart  and  great  vessels,  as  well  as 
M  increased  accentuation  of  the  valvular  sounds,  may  be  audible  for  some 
distance  from  the  patient.  Distinct  bruits  may  be  heard  over  the  base  and 
nuuiubrium.  A  bruit,  synchronous  with  the  pulse,  has  been  heard  over  the 
eyeball  in  this  disease  by  Snellen,  Riesman,^  and  others.  Krumbhaar^  has 
shown  that  progressive  hypertrophy  and  overaction  of  the  heart  results  in  myo- 
cardial degeneration  that  may  be  manifested  by  any  of  the  types  of  cardiac 
regularity. 

Exophthalmos. — ^Protrusion  of  the  eyeballs  is  usually  present.  The  degree 
of  exophthalmos  varies  greatly  from  time  to  time  in  the  same  case — a  fact 
^t  points  to  an  increased  amount  of  blood  or  lymph  in  the  orbit  as  its  cause. 
^  advanced  cases  permanent  prominence  of  the  balls  may  be  attributable 
to  augmentation  of  the  orbital  adipose  tissue.  On  closing  the  eyes  a  rim  of 
vhite  is  visible  above  and  below  the  cornea;  this  and  von  Graefe's  sign,  im- 
mobility of  the  upper  lid  when  the  eye  is  turned  downward,  are  two  symptoms 
of  great  diagnostic  importance.  Mobius  has  called  attention  to  the  inability 
to  converge  the  eyes  u]X)n  near  objects;  and  Stellwag,  to  an  apparent  separa- 
tion of  the  eyelids,  due  to  spasm  or  retraction  of  the  upper  lid.  The  pupils 
4nd  the  vision  are  unaffected,  while  the  patient  winks  less  often  than  in  health. 
Curschmann  holds  that  instillation  of  epinephrin  causes  mydriasis  that  is 
piompt,  marked,  and  lasting  for  several  hours  in  hyperthyroidism.     Slight 

^Jour.  Amer.  Med.  Assoc.,  April  29,  1916,  p.  1381. 
»  Amer.  Jour.  Med.  Sci.,  1918,  civ,  175. 
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igDS  of  exophthalmic  goiter  may  be  fomid.  Degrees  of  the  thyrotoxicosis 
EBSt  which  may  vary  from  mild  evidences  of  overfunctioning  of  the  gland 
o  extreme  signs  of  Basedow's  disease;  the  disease  may  run  a  chronic,  mild, 
[mlonged  course,  or  may  be  acute  and  extremely  rapid,  with  the  appearance 
if  aymptoms  of  grave  import.  Holmgren  has  called  attention  to  the  unusual 
powth  in  height  in  children  with  exophthalmic  goiter. 

Diagnosis. — ^The  diagnosis  of  Graves'  disease  may  be  made  when  tachy- 
cudia  and  fine,  general  muscular  tremors  are  present.  Exophthalmos  and 
odargement  of  the  thyroid  are  often  late-appearing  symptoms,  and  are  as 
cften  temporarily  lacking  even  in  fully  developed  cases.  Rarely  either  or 
both  of  these  signs  may  be  permanently  absent.  On  the  other  hand,  in  a 
fcw  cases  exophthalmos  is  the  sole  characteristic  feature  for  a  long  time, 
d»a^  it  is  eventually  followed  by  an  unmistakable  symptom-group.  Two 
diagnostic  findings  of  great  value  are:  (1)  h>7)erglycemia  and  (2)  increase  in 
tk  basal  metabolism.  The  first  test  depends  upon  the  well-marked  rise  in 
blood-sugar  persisting  for  longer  than  two  hours  that  follows  the  injection 
d  100  gm.  of  glucose  in  the  presence  of  thyrotoxicosis.  The  second  test  is 
Aenudked  increase  of  basal  metabolism  that  occurs  in  such  cases,  and  by  basal 
■etabolism  we  mean  the  heat  production  of  an  individual  when  food  metabo- 
bn  is  eliminated  by  twelve  or  more  hours'  starvation,  and  voluntary  muscle 
inetabolism  is  done  away  with  by  complete  rest  in  the  prone  position,  leaving 
cnly  the  absolutely  necessaiy  for  life  metabolism  of  the  cardiovascular  and 
inpiratory  systems,  with  the  addition  of  the  minute  amount  of  heat  produced 
1^  the  secretory  systems  and  by  chemical  changes  between  the  body  cells.  The 
basal  metabolism  is  studied  by  various  methods,  of  which  the  Benedict  respira- 
tMA  apparatus  is  the  most  practical.  The  heat  production  is  calculated  by 
detomining  the  gas  exchange  in  relation  to  the  height,  weight,  age,  and  sex  of 
fte  individual.  Normally  the  calories  per  square  meter  per  hour  may  vary 
•bout  10  per  cent,  for  the  standard  approximately  40  calories.  In  cases  of  exoph- 
Aahnic  goiter  Means  and  Aub^  found  increase  of  50,  60,  70,  and  even  80  per 
cent  above  the  standard.  McCaskey,^  in  his  paper  on  these  two  diagnostic 
*>ds,  states  that  blood-sugar  increase  is  a  negative  sign  of  particular  value, 
^e  Leaders*  also  believes  this  is  a  most  valuable  test  for  determining  disturb- 
ances of  the  thyroid.  The  absence  of  alimentary  hyperglycemia  rules  out  most 
^finitely  non-thyroid  cases.  The  administration  of  thyroid  substance  or  thy- 
wtoxm  will  aggravate  the  symptoms  in  true  cases  of  hyperthyroidism.  As 
Pyinted  out  by  Smith*  this  test  gives  very  convincing  evidence  in  favor  of  the 
^•gnosis  of  hyperthyroidism.  The  Goetsch  test  is  usually  positive  in  cases 
"hyperthyroidism,  though  it  is  more  truly  a  test  for  the  determination  of 
apathetic  overstimulation.  It  is  performed  as  follows:  5  c.c.  of  a  1  :  1000 
*MUtion  of  adrenalin  chlorid  injected  subcutaneously.  A  positive  reaction  is 
'^^•nifested  by  an  increase  of  pulse-rate  and  rise  of  blood-pressure  of  from  10  to 
20pomts,  exaggeration  of  tremor,  palpitation  and  nervousness,  appearing  within 
^en^y  minutes  of  the  injection. 

In  differentiating  the  condition  it  must  not  be  forgotten  that  many  of  the 
q^ptoms  are  present  in  other  diseases.  For  example,  exophthalmos,  which  is 
ftsrtainly  a  most  striking  symptom,  is  frequently  present  in  chronic  nephritis  as 
pcMDted  out  by  Barker.  Exophthalmos  is  also  found  in  that  rather  rare  condi- 
WD,  oxycephaly^  "a  cranial  deformity  associated  with  exophthalmos  and  im- 
airment  of  vision"  (Osier).    Tachycardia,  tremor,  thyroid  enlargement  are  all 

1  Arch,  Int.  Med.,  1919,  xxiv,  645. 

*  New  York  Med.  Jour.,  1919,  ex,  607. 

*  Arch.  Int.  Med.,  1919,  xxiv,  432. 
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'Knmholz  holds  that  serum  of  thyroidectomized  animals  is  the  most  valuable 
drag  yet  offered.  Antithyroid  preparations,  such  as  th^Toidotoxin,  give 
pionuse  of  good  results.  Mobius'  antithyroidin  (a  preparation  of  the  blood 
of  sheep  in  which  the  thyroid  gland  has  been  removed  some  time  previously) 
his  given  good  results.  The  dose  is  from  10  to  30  minims  (0.65-2.0)  twice 
di3y,  given  for  a  period  of  twenty  days.  None  of  these  preparations  have, 
.  kiwever,  fully  stood  the  test  of  time.  Pal  states  that  pituitary  extract  displays 
t  pronounced  antagonistic  action  on  the  th>Toid  when  functioning  to  excess. 
Hoppe  has  found  corpus  luteum  to  be  an  active  beneficial  therapeutic  agent. 
(c)  Operatire  Treatment. — Starr  has  collected  190  cases  in  which  some 
form  of  operation  was  performed.  Of  these,  74  are  reported  as  completely 
cored,  many  of  them  having  been  watched  two  to  four  years  before  the  result 
VIS  published;  45  of  the  cases  were  improved,  and  23  died  immediately  after 
operation.  The  symptoms  preceding  the  fatal  result  are  sudden  h^^perpyrexia, 
with  rapid  pulse,  nervous  distress,  sweating,  cardiac  failure,  and  collapse. 
The  statistics  of  Kinnicutt  and  of  Abram  (particularly  the  latter)  show  less 
encouraging  results  from  operation.  It  is  to  be  remembered  that  under  the 
nwst  favorable  circumstances  a  complete  cure  will  not  be  attained  immediately. 
In  cases  imimproved  by  non-operative  treatment  in  a  reasonable  time  partial 
tkypoidectomy  may  also  be  advised.  Bilateral  resection  of  the  sympathetic 
nerve  has  been  done  by  Schwartz  and  others,  with  marked  benefit,  thus  con- 
finning  Cannon's  work.  Rehu  presents  a  statistical  report  of  32  resections  of 
the  sympathetic:  31.1  per  cent,  were  cured;  50  per  cent,  improved,  12.5  per 
cent  were  unimproved,  and  9.5  per  cent,  proved  fatal.  F.  Hartley  states 
.  that,  compared  with  sympathectomy,  partial  th>Toidectomy  yields  better 
ttsults,  both  as  regards  mortality  and  cures.  Crile  claims  benefits  from  liga- 
tion of  the  thyroid  artery,  which  breaks  the  nerve  supply  between  the  brain 
«nd  the  thyroid  gland.  Both  in  acute  exophthalmic  goiter  and  during  an  acute 
cacerbation  of  the  chronic  form  operative  intervention  is  contraindicated. 
Hose  reconunends  that  in  all  severe  cases  of  Basedow's  disease  the  th^Tiius 
be  removed.  Kocher  states  that  when  there  is  hyperplasia  of  the  thymus  the 
Patient  might  be  prepared  for  an  operation  on  the  thyroid  by  a  course  of 
Aymus  extract  and  Roentgen  exposures  of  the  th>Tnus  just  before  the  thyroidec- 
tomy. Porter*  recommends  the  injection  of  boiling  water  in  the  gland  in  cases 
CI  circumscribed  hyperplasia  and  those  with  moderate  or  severe  sjTnptoms  and 
'datively  small  glands. 

Pfahler  noted  decided  improvement  from  the  Roentgen-ray  treatment  in 
*bout  75  per  cent,  of  51  cases.  Berger  and  Schwab  also  contend  that  this 
^t  is  fully  equal  to  any  therapeutic  measure.  Holmes  and  MerrilP  believe 
"^t  the  Roentgen  ray  should  be  employed  in  all  cases  before  resorting  to  sur- 
^i  certainly  long  enough  at  least  to  destroy  the  thymus.  In  regard  to 
""8  treatment  medical  men  are  more  or  less  at  odds.  The  surgeon  holds  that 
*8  a  curative  measure  it  is  inferior  to  surgery;  the  roentgenologist,  that  it  is 
^Perior  to  surgery;  while  the  internist  believes  that  it  has  a  certain  value  in 
some  cases,  that  it  should  be  tried  in  cases  of  th^Totoxicosis  that  are  not  acute, 
™  that  it  should  be  very  definitely  used  in  cases  that  have  been  operated 
^n  and  show  a  return  of  their  symptoms. 

Bloodgood  insists  upon  two  procedures  preliminary  to  operation:   (1)  The 

removal  of  all  possible  foci  of  infection;  (2)  rest  in  bed  for  from  six  to  twelve 

weeks.    Crfle's  method  of  performing  thyroidectomy  is  first  to  accustom  the 

patient  to  the  usual  preoperative  procedures  and  then  to  do  the  operation  when 

the  patient  does  not  anticipate  or  expect  it — "steal  the  gland  away." 

*  Surg.f  Gyn,,  and  Obat.,  January,  1915. 

*  Jour.  Amer.  Med.  Assoc.,  1919,  Ixxiii,  1693. 
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nirked altantions  of  temper;  and  a  curious  persistence  of  thought  and  action,, 
overriding  all  attempts  at  interruption  by  friends  or  observers/' 

The  Umperaiure  in  myxedema  is  usually  more  or  less  subnormal.  The  basal 
metabolism,  according  to  Means  and  Aub,^  is  materially  lowered.  Albumin 
ii  occasionally  found  in  the  urine,  but  the  quantity  of  nitrogen  excreted  is 
■nail  owing  to  the  diminished  metabolism  of  proteins.  Hemorrhages  from 
the  nose,  gums,  and  bowels  may  occur.  Ascites  may  be  present  in  some  cases, 
wA  may  simulate  ovarian  tumor.  The  thyroid  is  not  palpable,  partly  because 
rf  its  atrophy,  and  partly  because  of  the  thickened  myxedematous  tbsues 
of  the  neck. 

Tie  diagnosis  is  not  difiScult  if  one  bears  in  mind  the  characteristic 
nanifestations  described  above.  Myxedema  could  hardly  be  mistaken  for 
acute  or  chronic  nephritis  in  the  absence  of  pitting,  etc.,  as  some  have  supposed. 
Qiapman  mentions  a  solid  appearance  of  the  conjunctiva  as  an  early  sign  of 
dia^^tic  value. 

As  in  overfunctioning  of  the  thyroid  so  in  deficiency,  degrees  and  grades  of 
Ae  disfunction  appear.  The  severe  type  of  hyposecretion,  as  represented  by 
the  above  description  of  myxedema,  is  rare;  but  milder,  less  pronounced  cases 
are  frequently  seen  which  may  present  only  a  few  of  the  characteristic  findings. 
Pot  example,  Gracobini*  presents  evidence  that  thyroid  insuflficiency  may  be 
nsponsible  for  steriUty.  It  is  such  cases  that  present  difficulty  in  diagnosis,  not 
the  typical  case  of  advanced  myxedema. 

Tlie  prognosis  is  guardedly  favorable  in  a  majority  of  the  cases  since 
the  introduction  in  the  treatment  of  thyroid  feeding.  The  course  of  the  dis- 
ease is  slow,  however,  often  lasting  from  five  to  fifteen  years,  and  death  from 
mtercunent  disease  is  not  unconnnon. 

Treatment. — ^Until  the  advent  of  thyroid  feeding  the  treatment  of 
inyzedema  was  paUiative,  and  usually  unsuccessful. 

A  wann  and  equable  climate  is  very  desirable  owing  to  the  subnormal 
tonperature  from  which  the  patients  frequently  suffer.  The  various  warm 
baths— as  the  Turkish,  Russian,  and  electric — should  be  employed  for  the 
jwne  reason.  Pilocarpin  has  been  recommended,  and  strychnin  and  arsenic 
have  been  administered  for  their  tonic  eflfect. 

Sbce  the  briUiant  results  obtained  by  Murray,  however,  the  internal 
^  of  the  thyroid  gland  of  sheep  or  calves  has  come  into  a  well-deserved 
«vor  in  the  treatment  of  all  cases  of  myxedema,  whether  of  the  so-called  true 
™5>of  sporadic  cretinism,  or  of  the  cachexia  strumipriva. 
^  From  3  to  5  grains  (0.2-0.3)  of  the  powdered  gland  will  be  a  safe  commenc- 
n»g  dose  m  adult  myxedema:  a  caution,  however,  is  necessary  regarding  the 
^^•nous  manufactured  preparations  of  the  thyroid  gland,  some  of  which  are  im- 
P'^^'^d  even  dangerous. 

^e  toleration  of  thyroid  feeding  does  not  depend  upon  the  volume,  but 
y»n  the  functional  activity  of  the  gland,  and  this  fact,  together  with  the  evi- 
d^ces  of  toxic  action  reported  in  some  instances  of  the  administration  of  thy- 
"J*^  to  a  maximum  degree,  make  it  important  to  urge  again — as  intimated 
above— the  necessity  of  small  dosage  at  the  beginning  of  treatment,  and  the 
BMWt  careful  and  judicious  increase  in  the  quantity  given.  The  additional 
&ct  of  an  occasional  cumulative  action  should  also  be  emphasized.  Should 
vomiting,  renal  pain,  tachycardia,  suffusion  of  the  face,  syncope,  vertigo,  or 
idbAsA  headache  supervene,  the  remedy  should  be  stopped  at  once.  The 
treatment  may  be  resumed  again  cautiously,  alternating  with  intervals  of 

1  Arch.  Int.  Med.,  1919,  xxiv,  404. 
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.cessation.  I  have  observed  that  by  combinmg  arsenic  with  any  of  the  prep- 
arations of  thyroid  the  toxic  effects  of  the  latter  can  be  largely  obviated. 
Good  results  are  obtained  usually  within  a  month,  though  it  is  probable  that 
even  after  all  the  symptoms  have  subsided  the  treatment  may  have  to  be  con- 
tinued at  intervals.  The  activity  of  the  thyroid  is  enhanced  by  the  presence 
of  iodin  (Hunt  and  Seidell).  If  a  thorough  trial  of  th>Toid  treatment  fails, 
then  thyroid  grafts  should  be  resorted  to  (Payr). 

Cretixiism,  Sporadic  and  Endemic. — ^Here  there  is  a  congenital  atrophy 
or  absence  of  the  thyroid  gland,  or  an  enlargement  by  the  growth  of  fibrous 
tissue  at  the  expense  of  the  glandular  elements.  Cretinism  may  also  devek^ 
in  early  infancy.  The  patients  are  often  the  children  of  parents  having 
various  neuroses  and  goiter.  This  fact  I  have  confirmed  in  a  statistical  study 
of  73  cases.  Syphilis  has  also  been  supposed  to  have  a  causative  influence, 
though  of  the  cases  collected  by  me  since  1905  in  none  was  there  a  definite 
evidence  of  previous  syphilis  in  the  parent.  Congenital  myxedenia  is  quite 
common  only  in  regions  where  goiter  is  endemic.  A  marked  sporadic  case  has 
been  in  the  Philadelphia  Hospital  for  many  years. 

Symptoms. — Cretins  are  dwarfs  with  large  heads  and  faces,  thick  lips, 
thick  protruding  tongues,  broad  bodies  and  members,  and  prominent  abdomens. 
The  subcutaneous  tissues  are  myxedematous.  In  4  of  36  cases  the  thyroid  was 
enlarged  (Anders).  Umbilical  hernia  is  often  present.  The  mental  con- 
dition is  that  of  idiocy,  and  physical  growth  is  retarded  and  slow.  Speech 
is  unintelligible  or  nearly  so,  and  the  voice  harsh.  Walking  may  never  be 
accomplished,  and  is  always  slowly  developed.  There  is  anemia.  Rheumatic 
symptoms  sometimes  occur.  ^ 

Prognosis, — ^The  disease  is  progressive  until  about  the  fifteenth  year  in 
those  cases  developing  during  early  childhood.  Congenital  cases  usually  die 
shortly  after  birth.  At  the  twentieth  or  thirtieth  year  ''the  mental  and 
physical  characters  are  those  of  childhood." 

Treatment. — ^Thyroid  feeding  has  been  followed  by  beneficial  results, 
the  checked  growth  having  recommenced  and  the  cretinic  aspect  having 
been  largely  lost.  S.  Kiih  has  employed  iodothyrin  in  one  case  with  quite  as 
satisfactory  results  as  those  from  the  dried  thyroid.  Pahr  has  implanted  a 
portion  of  the  thyroid  gland  of  the  mother  into  the  spleen  with  manifest 
amelioration  of  the  mental  state  of  the  child.  Paschoud,  however,  claims 
that  no  benefit  is  derived  from  thyroid  grafts  in  cretinism. 

Operative  Myxedema,  or  Cachexia  Stnuniprnra. — Extirpation  of  the 
thyroid  for  surgical  reasons  has  given  rise  to  the  gradual  production  of  symp- 
toms and  conditions  identical  either  with  true  m^Tcedema  or  with  the  cretinoid 
state.  Partial  removal  of  the  gland  is  not  followed  by  cachexia  strumipriva, 
nor  is  complete  thyroidectomy  when  accessory  glands  are  present  elsewhere. 

The  administration  of  raw  or  broiled  thyroids,  or  of  their  various  extracts 
or  preparations,  must  also  be  employed  in  this  form  of  myxedema,  and  should 
be  continued  throughout  the  rest  of  the  patient's  life,  perhaps  with  intervak 
of  withdrawal  of  the  feeding  until  the  improvement  gained  begins  to  lapse. 

TUBERCULOSIS   OF   THE   THTROn>   GLAND 

The  thyroid  gland  is  only  rarely  invaded  by  tubercle  bacilli,  for  the  reason 
that  it  has  greater  power  to  resist  them  than  other  organs.  Pollag,*  who 
has  summarized  the  literature  on  the  subject,  states  that  it  is  possible  that  its 
iodin  content  may  be  responsible  for  this.  When  the  thyroid  is  attacked, 
it  indicates  that  the  resisting  powers  of  the  organism  are  at  a  very  low  ebb. 
*  Beiirdgc  zur  Klinik  tier  Tubcrkulose,  WurzhurR,  1913,  xxvii,  No.  2. 
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The  tympioms  are  similar  to  and  the  diagnosis  is  reached  as  in  tuberculosis 
d  the  lymph-glands.  The  treatment  of  thyroid  tuberculosis  should  be  on  the 
principle  of  the  removal  of  the  focus,  while  sparing  the  sound  tissue  as  much 
as  possible.  If  symptoms  follow  from  loss  of  thyroid  functioning,  thyroid 
feeding  or  transplantation  should  be  instituted. 

DISEASES  OF  THE  PARATHYROm  GLANDS 

The  parathyroid  bodies  consist,  as  a  rule,  of  two  pairs,  upper  and  lower, 
on  either  side  of  the  lateral  lobes  (posterior  inner  edge)  of  the  thyroid  gland. 
These  are  small  ovoid  structures  from  1  to  3  mm.  in  diameter  and  6  to  8  mm. 
in  length.  Recent  studies  by  Halsted  and  others  show  that  their  removal 
inanimak  gives  rise  to  symptoms  simulating  tetany  (vide  p.  1172),  which  dis- 
appear as  a  result  of  parathyroid  feeding  or  transplantation.  MacCallum 
has  shown  that  the  parathyroid  bodies  control  calcium  metabolism;  they  also, 
to  some  extent,  influence  carbohydrate  metabolism.  While  parathyroid 
preparations  have  been  used  with  success  in  tetany,  they  have  no  therapeutic 
effect  in  diseases  of  the  thyroid  gland,  convukive  disorders,  and  the  Uke. 


PART  VI 

DISEASES  OF  THE  RESPIRATORY 

SYSTEM 


I.    DISEASES  OF  THE  NOSE 


ACUTE  RHINmS 

(Acute  Nasal  Catarrh;  Acute  Coryza) 

Definition. — An  acute  catarrh  of  the  schneiderian  membrane,  some- 
times tending  to  involve  the  adjacent  sinuses  and  passages.  It  is  known 
to  the  laity  as  "cold  in  the  head." 

Etiology. — Its  most  conspicuous  cause  is  exposure  to  drafts  of  air  and 
to  the  influence  of  the  atmospheric  vicissitudes  that  are  especially  prevalent 
during  the  winter  and  spring  seasons.  It  often  results  from  the  inhalation 
of  irritants  (physical,  chemical,  or  biologic).  It  may  also  display  epidemic 
behavior,  and  this  fact  points  strongly  to  its  microbic  origin.  Hence  local 
disturbances  of  the  circulation  due  to  exposure  are  to  be  regarded  as  the  ac- 
cidental means  of  preparing  the  soil  for  bacterial  invasion.  Tunnicliff  has 
isolated  an  anaerobic  Gram-negative  bacillus  (BaciUus  rhinitis).  Acute 
rhinitis  was  produced  by  experimental  inoculation  and  by  the  organism  re- 
covered in  pure  form  from  those  thus  infected.  Acute  rhinitis  may  be  also 
secondary  to,  or  propagated  from,  inflammations  of  the  faucial  mucosa  by 
contiguity. 

Symptoms. — Sensations  of  chilliness,  succeeded  by  feveriskness  (the 
temperature  reaching  100°  to  101°  F. — ^37.7°-38.3°  C),  frequent  sneezing, 
headache,  and  a  feeling  of  general  ill-health  are  among  the  prominent  features 
that  attend  the  development  of  coryza.  Pains  in  the  extremities  and  back 
tend  to  appear  only  in  severe  cases.  The  pulse  is  frequent,  the  skin  drj' 
and  unduly  warm,  thirst  is  increased,  while  the  appetite  is  impaired,  and 
constipation  often  attends.  The  nasal  mucosa  is  swollen,  and  thus  interferes 
both  with  the  nasal  respiration  and  the  senses  of  smell  and  taste;  its  color  is 
deepened,  its  surface  covered  at  first  with  opaque  mucus,  and  later  with 
a  mucopurulent  secretion.  Among  early  symptoms  is  the  discharge  of  a  watery, 
irritating  secretion  from  the  nares  and  a  maceration  of  the  epidermis,  with  result- 
ing abrasions.  On  account  of  the  swelling  of  the  mucosa  of  the  lacrimal  ducts 
the  tears  flow  down  over  the  cheeks.  Adjacent  mucous  surfaces  may  become 
involved,  giving  rise  to  conjunctivitis,  catarrhal  pharyngitis,  laryngitis,  and 
finally,  in  the  severer  tN-pes,  bronchitis.  Nasolabial  herpes  is  not  uncommon. 
As  the  affection  progresses  the  secretion  becomes  more  abundant  and  turbid 
and  more  or  less  pyoid.  The  symptoms  due  to  extension  of  the  catarrhal 
inflammation  vary  with  the  organs  or  structures  involved.  The  disease  runs 
its  course  within  five  or  six  days,  but  the  nasal  discharge,  which  gradually 
diminishes,  usually  persists  for  a  few  days  longer. 
604 
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Diagnosis. — ^In  the  presence  of  the  above-mentioned  symptoms  the 
disease  is  readily  recognized.  In  well-marked  cases  the  possibility  that  an 
infectious  disease  may  be  developing,  the  beginning  of  which  is  characterized 
by  nasal  catarrh  (measles),  is  to  be  recollected. 

Prognosis. — ^Except  in  neglected  cases,  which  result  in  bronchitis, 
and  occur  at  one  or  other  extreme  of  life,  the  disease  is  free  from  danger. 
The  nursing  infant  may  have  to  be  fed  with  a  spoon  temporarily. 

Treatment. — ^At  the  outset  a  purge,  consisting  of  calomel  (gr.  ij — 0.13), 
or  a  pill  of  blue  mass  (gr.  v — 0.3)  at  night,  followed  by  a  Seidlitz  powder  in 
the  morning,  is  advisable.  To  children  a  dose  of  castor  oil  may  be  given. 
Tie  early  administration  of  a  diaphoretic,  such  as  Dover*s  powder  (gr.  v  to  x — 
0.3-0.6)  at  night  may  arrest  the  complaint,  and  quinin  in  a  lavge  dose  (gr. 
xij  to  XV — 0.77-1.0)  at  night,  may  cut  short  the  course  of  the  disease.  When 
the  above-mentioned  abortive  measures  fail,  the  following  capsule  produces 
good  results: 

IJ.    Extr.  belladonna  fol.,      gr.  ss     (0.03) 
Quininse  sulph.,  gr.  iij     (0.20) 

Camphorse,  gr.  iij     (0.20) 

Sodii-salicylatis,  gr.  xxx  (2.00). 

M.  et  ft.  cap.  No.  x. 
Sig.  One  every  two  hours. 

For  the  fever  aconite  may  be  employed,  and,  if  the  throat  be  involved, 
Bryonia  may  be  given  in  conjunction. 

Local  Treatment. — ^This  aims  at  soothing  as  well  as  at  reducing  the  swelling 
of  the  schneiderian  membrane.  The  compound  tincture  of  benzoin  forms 
asoothmg  inhalation  (Sij  to  a  pint — 8.0  per  half  liter — of  water)  when  raised 
nearly  to  the  boiling-point;  the  vapor  is  inhaled  for  ten  or  fifteen  minutes  at  a 
time.  With  a  view  to  reducing  the  swelling  a  solution  of  cocain  (strength  2 
to  4  per  cent.)  may  be  temporarily  used;  the  following  is  an  admirable  com- 
bination: 

R.    Menthol,  gr.  v  (0.3) ; 

Phenol,  TiRV    (0.3); 

Petrolati  liquidi,  fgj    (30.0). 

In  severe  cases  the  patient  should  be  kept  indoors  and  in  an  atmosphere 
of  even  temperature. 

CHRONIC  RHINITIS 

(Chronic  Nasal  Catarrh) 

Two  forms  are  recognized — the  hypertrophic  and  atrophic — and  these, 
Aough,  as  a  rule,  occurring  separately,  may  be  found  in  combination. 

Pathology. — ^The  morbid  changes  in  hypertrophic  rhinitis  consist 
in  an  enlargement  of  the  lower  turbinated  processes,  together  with  redness 
wd  swelling  of  the  nasal  mucosa  that  may  be  general  or  limited  either  to  the 
interior  or  posterior  nares.  As  the  disease  progresses  the  thickening  of  the 
njembrane  increases,  until  it  finally  encroaches  upon  the  nasal  chambers  at 
^very  point.  In  addition  to  the  nasal  obstruction  there  is  a  hypersecretion  of 
mucus.  Opposite  changes  occur  in  atrophic  rhinitis,  such  as  thinning  or  at- 
'^phy  of  all  the  structures,  with  enlargement  of  the  nasal  cavities.  The  nasal 
Diucosa  is  coated  with  thick,  yellowish-green,  decomposing  crusts,  which  emit 
*  characteristically  fetid  odor,  and  the  frontal,  ethmoid,  or  other  accessory 
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sinuses  may,  by  an  extension  of  the  inflammation  from  the  nasal  chambers,  be 
invaded  by  mucopurulent  inflammation.  The  atrophic  process  does  not  afFed 
the  glandular  structures  of  the  upper  third  of  the  nose,  and  this  fact  explains 
the  most  unpleasant  feature  of  the  affection — ^namely,  the  horrible  secretion. 

Etiology. — ^Frequently  occurring  attacks  of  acute  rhinitis  may  prO' 
duce  the  chronic  form,  and  syphilis  and,  less  commonly,  tuberculosis  are  aisc 
among  its  causes.  Abel^  regards  atrophic  rhinitis  as  infectious,  claiming 
that  the  cause  is  the  Bacilltuf  mucoaia  ozence,  which  resembles  closely  tin 
pneumobacillus,  but  is  distinguishable  from  it.  Perez  and  Hofer  also  hold  tc 
the  same  belief. 

Symptoms. — (a)  In  the  hypertrophic  form  nasal  respiration  is  impeded, 
owing  to  th^  hypertrophy  of  the  turbinated  bodies.  The  sense  of  smell  is 
impaired,  and  there  is  a  discharge  of  secretion  from  the  nares,  particularly 
the  posterior,  inducing  "hawking."  The  diagnosis  is  set  at  rest  by  a  rfaino- 
scopic  inspection  of  the  parts.  While  this  is  a  conmion  affection  eveiywh^e, 
it  is  wellnigh  universal  in  this  country. 

(b)  In  chronic  atrophic  catarrh  there  is  some  degree  of  nasal  obstnictioni 
occasioned  by  the  presence  of  the  thick  crust,  but  the  most  conspicuous  symp- 
tom is  the  disgusting  odor,  which  makes  the  patient  repellent  in  society.  The 
sense  of  smell  is  lacking.  After  cleansing  the  membrane  the  rhinosoope  wil 
show  the  nasal  chambers  to  be  unduly  capacious. 

Treatment. — (1)  Chronic  Hypertrophic  Rhinitis.— ^The  treatment  u 
divisible  into  general  and  local.  The  physician  should  procure  an  environ- 
ment for  his  charge  most  favorable  for  promoting  the  general  nutrition,  whid 
is  often  below  the  health  standard.  The  selection  of  a  suitable  climate,  then, 
forms  an  important  part  of  the  management,  and  a  residence  in  a  locality  that 
possesses  a  mild,  equable,  comparatively  dry  and  pure  atmosphere  is  to  be 
advised  and  encoiu*aged.  Various  tonics  may  then  be  demanded  by  the 
general  condition  of  the  patient,  and  strychnin  and  electricity  are  useful  ii 
restoring  the  loss  of  power  in  the  contractile  elements  of  the  intercellubu 
walls. 

Local  measures  are  employed  to  facilitate  thorough  cleanliness  and  disin- 
fection of  the  affected  parts,  though  in  incipient  and  mild  cases  energetic  treat 
ment  is  scarcely  needful.  The  best  method  of  cleansing  the  nasal  passages  L 
by  means  of  the  coarse  spray.  The  apparatus  of  Lefferts  is  also  to  be  employee 
when  the  secretion  is  inspissated  or  tightly  adherent.  An  excellent  combinatioi 
for  use  in  this  manner  is  the  following: 

^.    Phenolis,  rtjix  (0.6); 

Sodii  boratis, 

Sodii  bicarbonatis,  da    3i  (4.0) ; 

Liq.  antiseptici,  f5j  (30.0); 

Aquae  dest.,  q.  s.  ad  fjiv  (120.0). — ^M. 

Sig.  Use  as  a  spray  three  times  daily. 

It  is  often  desirable  to  use  warm  or  even  hot  liquids,  in  which  case  the 
application  is  made  by  the  use  of  the  anterior  and  posterior  nasal  syringe 
Powders  are  harmful,  and,  as  the  n&sal  douche  is  dangerous  in  unskilled  hands, 
these  should  both  be  abandoned. 

In  hypertrophic  rhinitis  the  obstruction  to  nasal  breathing  is  to  be  re- 
moved, and  to  accomplish  this  caustics  (chromic,  glacial  acetic,  and  nitri( 
acids)  are  used,  of  which  the  most  efficacious  is  chromic  acid.  This  shouU 
be  applied  by  means  of  a  pointed  glass  rod,  the  application  being  followed  by 

*  Zeit,  f.  Hyg.  u.  Infectianskr.f  Bd.  xxi.  H.  1. 
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t  slou^img  away  of  the  diseased  tissues.  Among  other  modes  of  removing 
the  nasal  obstruction  that  may  be  mentioned  are  the  galvanocautery,  the 
thermocautery,  and  the  cold-wire  snare;  these  modes,  however,  are  practised 
diiefly  by  the  specialist. 

(2)  In  atnqiiliic  rhinitis  a  cure  is  to  be  despaired  of,  but  the  patient  can 
be  rendered  free  from  the  offensive  discharge,  and  hence  to  a  great  degree 
comfortable.  As  this  is  ofteii  but  an  advanced  stage  of  hypertrophic  nasal 
catarrh,  the  general  treatment  is  similarly  directed;  it  is  therefore  well  to 
overcome,  as  far  as  possible,  by  a  mental  stimulus,  the  depressed  mental  state 
due  to  the  fetor.  If  the  diathesis  be  tuberculous,  cod-liver  oil,  iron,  arsenic,  and 
strydmin,  together  with  a  generous  diet,  are  to  be  advised.  If  syphilis  is 
associated,  appropriate  measures  must  be  instituted.  Moreover,  since  a  sub- 
ject of  atrophic  rhinitis  is  a  fertile  source  of  atmospheric  contamination,  his 
Ii>ing  and  sleeping  apartments  must  be  highly  ventilated. 

Local  Measures, — ^An  antiseptic  spray  of  Seiler's  or  Dobell's  solution,  and 
oiling  the  nasal  cavities,  are  measures  to  be  first  tried.  If  they  prove  non- 
efficadous,  the  crusts  may  then  be  removed  with  a  cotton  applicator  coated 
with  a  solution  of  hydrogen  peroxid.  We  may  then  use  a  spray  of  liquid  petro- 
latum and  menthol ;  this  serves  not  only  to  lubricate  but  to  supply  moisture  both 
of  which  are  important  therapeutic  indications.  Small  ulcerations  occur  in  this 
affection  and  induce  oft-repeated  epistaxis;  consequently,  an  attempt  should 
be  made  to  heal  the  latter  and  to  obtain  an  even,  moist  surface.  To  accomplish 
this  the  method  of  Clarence  C.  Rice  may  be  followed — i.  e.,  to  rub  the  ulcer- 
ations thoroughly  by  means  of  a  cotton-carrier  with  a  small  hard  pledget  of 
cotton  moistened  with  alkaline  antiseptic  solution  for  a  few  seconds  at  a  time. 
These  antiseptic  frictions  are  made  at  intervab  of  two  or  three  days  for  two  or 
three  weeks.  More  recently  vaccines  have  come  into  more  or  less  general  use, 
employing  the  ozena  bacillus  of  Perez.  The  vaccines  are  given  by  the  usual 
methoids  of  vaccine  therapy,  except  that  they  are  continued  over  a  long  period 
of  time. 


AUTUMNAL  CATARRH 

(Hay-asthma;  Hay-fever) 

A  type  of  protein  poisoning  (anaphylaxis)  due  to  piant  pollen  sensitization 
in  which  the  symptoms  are  those  of  catarrh  of  the  upper  air-passages  and,  at 
times,  of  asthma. 

I^thogenesis. — ^Formerly  supposed  to  be  due  to  nervous  influences,  it 
Has  now  been  definitely  shown  that  hay-fever  is  a  manifestation  of  hyper- 
sensitization  caused  by  the  pollen  of  various  plants,  notably  the  ragweed, 
•^-top  timothy,  rye,  and  golden-rod.  When  the  special  exciting  pollen 
f^hes  the  mucous  membrane  of  the  nose  of  sensitized  individuals  its  pro- 
teins are  split  up,  with  the  liberation  of  a  product  which  has  a  special  toxic 
<^ect  upon  that  individual,  manifested  by  the  symptoms  of  hay-fever.  It  has 
'>«en  shown  that  heredity  may  have  some  relationship  to  the  disorder  in  that 
Acre  is  often  manifested  an  inherited  tendency  to  sensitization  by  certain 
P**nts.  Abnormalities  of  the  nasal  passages  {>ermit  of  more  ready  solution 
*^  absorption  of  the  pollen.  Sensitization  is  more  likely  to  occur  in  young 
P^fsons  than  old. 

Symptoms. — ^The  symptoms  are  (a)  local  and  (6)  general. 

(a)  Local. — Hay-fever  has  an  abrupt  onset,  and  the  attacks  return  annually 
*t  or  about  the  same  time;  that  is,  when  the  exciting  pollen  makes  its  seasonal 
appearance.  The  invasion  is  marked  by  pronounced  coryzal  symptoms,  with 
inuch  sneezing,  stoppage  of  the  nasal  passages,  copious  rhinorrhea,  the  dis- 
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charge  being  watery  as  a  rule,  and  rarely  mucopurulent.  Suffusion  of  th< 
eyeSy  with  itching  of  the  lids  and  free  lacrimation  are  constant  features;  th< 
decided  itching  sensation  of  the  palate  and  pharynx  is  also  at  times  a  distressini 
symptom.    The  sense  of  smell  may  be  lost,  and  taste  and  hearing  impaired 

The  course  as  regards  the  local  symptoms  is  marked  by  alternate  ameliora- 
tion and  aggravation  of  the  symptoms,  the  exacerbations  being  due  to  exposun 
to  the  open  air,  especially  in  changeable  weather.  Later  the  catarrhal  process 
invades  the  bronchi,  and  cough  and  asthmatic  seizures  appear,  these  oftei 
becoming  very  distressing. 

(6)  Qeneral  disturbances  comprise  subjective  sensations — ^anorexia,  in- 
sonmia,  lassitude,  and  chilliness  alternating  with  slight  feverishness. 

The  course  is  from  four  to  six  weeks,  and  cases  that  develop  in  August  art 
terminated  by  the  occurrence  of  a  decided  frost,  because  the  fall  plants  thai 
cause  the  disorder  are  killed  by  the  cold  and  hence  no  more  pollen  is  pro- 
duced.    Wyman  also  describes  the  "rose  cold,"  which  comes  on  in  the  spring. 

Diagnosis. — ^The  recognition  of  hay-asthma  is  unattended  with  <Uf- 
Rculty,  provided  that  such  facts  as  the  time  of  its  occurrence  and  its  annual 
periodicity  are  carefully  noted.  Goodale^  has  examined  58  eases  giving  a  his- 
tory of  hay -fever  for  skin  reactions,  the  pollens  of  ragweed  and  golden-rod 
^ving  the  highest  percentage  of  positive  reactions. 

Prognosis. — ^This  is  favorable  as  to  life,  though  a  permanent  cure  is  a 
rare  event  imless  permanent  removal  from  the  influence  of  the  specific  pollens 
or  desensitization  of  the  individual  with  vaccines  prepared  from  these  pollens 
can  be  effected. 

Treatment. — ^Whenever  possible  the  patient  should  travel  until  he 
finds  a  locality  in  which  he  ceases  to  suffer,  and  subsequently  he  should  there 
spend  the  period  of  annual  attack,  and  by  these  means  escape  the  exciting 
causes.  The  Adirondacks  and  White  Mountains  usually  bestow  immunity. 
If  unable  to  do  this,  the  patient  should  avoid  drafts,  travel,  or  anything  likely 
to  blow  the  pollen  to  him.  The  windows  should  be  kept  closed  at  night  and  the 
clothes  well  shaken  and  removed  in  a  room  other  than  the  sleeping-room. 

The  local  symptoms  demand  the  topical  application  of  various  agents 
to  the  nasal  chambers,  such  as  cocain  hydrochlorate  solution  (1  per  cent.) 
if  applied  on  cotton  with  a  probe,  followed  by  a  4  per  cent,  solution  of  anti- 
pyrin,  the  palliative  effect  is  prolonged  (Gleason). 

Of  1240  patients  who  used  serum-therapy  correctly,  56.1  per  cent,  eithei 
remained  free  from  attacks,  or  could  abort  attacks  already  started  (Dunbar) 
Hichens  and  Brown*  advocate  two  vaccines,  one  in  the  spring,  "a  mixture  oi 
pollens  from  red-top  timothy,  rye,  and  orchard  grass,"  and  another  in  the  fall, 
the  pollen  of  ragweed  alone.  Goodale'  begins  immunization  some  ten  weeks 
before  the  usual  onset  of  symptoms.  He  employs  rapidly  increasing  doses  oi 
pollen  extract,  controlling  the  dosage  by  the  skin  reaction.  If  the  attack  has 
already  commenced  he  gives  daily  small  injections,  paying  no  attention  to  the 
skin  reaction. 

Atropin  has  been  shown  by  Lewis  and  Auer  to  have  a  definite  desensitiz- 
ing effect.  When  given  internally  the  dose  should  not  exceed  gr.  ^|^  (0.0002), 
to  be  repeated  every  hour  until  dryness  of  the  throat  appears.  My  best  results 
have  been  derived  from  the  hypodermic  use  of  this  drug  (gr.  -j^^ — 0.0003)  at 
intervals  of  three  to  four  hours  until  the  desired  effect  is  produced.  Harold 
Wilson  has  obtained  encouraging  results  from  calcium  chlorid  taken  in  doses 
of  3  gm.  (gr.  xlv)  daily,  and  Besredka  has  shown  that  this  drug  is  most  effectual 
in  preventing  hypersensitiveness. 

^  Boston  Med.  and  Surg.  Jour.y  November  5,  1914. 

*  Jour,  of  Lab.  and  Clin.  Mtd.,  191G,  i.  457. 

•  Boston  Med.  and  Surg.  Jour.y  1918,  clxxix,  293. 
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EPISTAXIS 

(Nosebleed) 

Etiology. — ^The  causes  of  nosebleed  are  various,  and  a  convenient 
fioaping  is  the  following:  (a)  Aifectiond  of  the  nasal  mucosa  (e,  g,  ulcer,  pol^^^i, 
itoose  hyperemia).  (6)  Injuries,  either  external,  as  from  a  blow,  or  internal, 
IS  from  plugging  with  a  foreign  body,  nose-picking,  etc.  In  thb  category  may 
iho  be  included  epistaxis  due  to  fracture  at  the  base  of  the  skull,  (c)  Acute 
infectious  fevers,  particularly  typhoid  (at  the  onset)  and  influenza,  (d) 
Chronic  disorders  of  the  blood,  such  as  pernicious  anemia,  leukemia,  and 
kmophilia.  (e)  Vicarious  menstruation.  (/)  Rarefaction  of  the  air.  (g) 
Plethora;  here  may  be  mentioned  cerebral  congestion.  (A)  Severe  overexer- 
tioD,  particularly  in  arteriosclerotics,  (i)  Frequent  epbtaxis  may  be  caused  by 
liigh  bk)od^ressure,  as  in  chronic  interstitial  nephritis.  ( j)  Sclerosis  of  the 
postnasal  blood-vessek  in  generalized  arteriosclerosis. 

Sjrmptoins. — ^E)xcept  when  due  to  traumatism  the  blood  usually  drops 
tloiriy  from  one  and  occasionally  from  both  nostrils.  Rarely,  the  blood  may 
taw  as  a  continuous  stream  or  the  nares  may  present  a  projecting  coagulum. 
Hie  blood  may  also  gravitate  into  the  pharynx  and  be  coughed  up,  or  it  may 
be  swallowed  and  vomited.  A  rhinoscopic  examination  often  reveals  the 
source  in  cases  in  which  a  previous  diagnosis  of  hemoptysis  or  hematemesis 
bis  been  made. 

The  immediate  results  of  nosebleed  are  weakness  and  a  moderate  anemia, 
hut  these  are  not  prolonged,  as  a  rule.  Cases  arising  from  fracture  at  the 
biseof  the  skull  wiU  generally  prove  fatal,  and  rupture  of  a  sclerotic  vessel  may 
erase  at  times  fatal  hemorrhage. 

Treatment. — A  careful  search  for  a  local  cause  is  especially  demanded 
in  cases  in  which  there  are  frequently  recurring  attacks.  In  most  cases  a 
spontaneous  arrest  occurs,  but  if  not,  a  resort  to  simple  household  measures, 
sodiasthe  application  of  ice  to  the  nose  or  to  the  back  of  the  neck,  holding  the 
hinds  up,  or  tie  injection  of  very  cold  or  very  hot  water  into  the  nares,  are  to 
be  encouraged.  Various  astringents  (tannic  acid,  acetate  of  lead,  alum,  zinc) 
imy  be  employed,  and  a  saturated  solution  of  antipyrin  is  also  highly  praised. 
Adrenalin  chlorid  is  valuable.  When  an  ulcerated  bleeding-point  can  be 
Radied,  there  may  be  applied  to  it  a  solution  of  chromic  acid  or  it  may  be 
cwterized  by  solid  silver  nitrate.  Prolonged  pressure  applied  upon  the 
bcial  artery  as  it  passes  over  the  inferior  maxilla  may  be  efficacious.  A  solu- 
yosk  of  gelatin  may  be  injected  into  the  nostril.  I  have  no  confidence  in 
internal  astringent  remedies.  In  obstinate  cases  the  posterior  nares  should  be 
I**Ked,  preferably  with  gauze  lubricated  with  oil  or  petrolatum,  to  avoid  re- 
wrence  when  packing  is  removed.  Tincture  of  aconite  or  nitroglycerin  may 
be  used  m  arteriosclerotic  conditions.  In  the  blood  dyscrasias  blood-serum, 
^rmal  horse-serum,  or  even  transfusion  in  intractable  cases  are  the  remedies 
of  proved  value. 
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^ece  of  robber  tubing  may  be  attached  to  the  end  of  the  funnel  that  is  upper- 
saosL 

Steam  atoroizen>  admirably  meet  the  necessities  of  the  case;  and  in  the 
case  of  children  the  vapor  benzoin,  eucalyptol,  and  other  equally  sedative  and 
stimulating  substances  may  be  diffused  in  the  air  of  the  sick  room.  Con- 
emtiated  solutions  or  insufflations  of  powders  are  not  without  harmful  influ- 


KJ  of  "'■^"t  H  laiyncox 


rilh  the  Knir«  o[  the  light  over  the  ri«ht  ahoulder.    The  opeislnr 

- «i-mirTor  (the  fiied  appmrslus).  w»nn»  the  throBt-mirror  over  a  liiht  mfBcientljr  to 

E'gt  Uw  DKRAure  of  the  brsKth  from  bemc  depo«t«d  upon  Lt.  mnd  touehee  the  huid  with  the  minor 

^  Mui  of  m  B^lcm  i>  MiMd  between  the  thumb  vui  the  Forefin^r  and  drawn  well  forwani  to  lay  the 
icn  held  io  tbv  rifht  hand  in  the  aanw  vay  as  one  bolda 
itj  handle  being  inclined  downward  and  outward,  ita 
:  is  then  puwd  backward  without  alterinc  this  rrlaUon 
palate,  the  shaft  of  the  mirror  in  thia  movement  atrik- 
ilcruin.  The  BubsequeDt  movemeht  coneiBte  in  tumina 
intil  it  ia  inclined  at  an  angle  of  4S  decreea  to  the  line  of 
itil  the  UTula  r»ts  upon  it>  posterior  surface,  when  it  is 


kept  in  the  median  lij 


<o«,  and  neither  the  cotton-carrier  nor  the  mop  should  be  allowed  to  enter 
lie  luynx  in  thia  affection.  The  external  application  of  the  ice-bag  or  cold 
compress  tends  to  mitigate  the  inflammatory  process  and  to  obviate  spasm. 

lie  general  treatment  differs  with  the  special  stages  of  the  complaint. 
If  the  ease  is  seen  early,  a  full  dose  of  quinin  (gr.  xij  to  xv — 0.8-1 .0)  may  serve 
to  successfully  abort  the  attack,  and  in  conjunction  Dover's  powder  (gr.  v  to  x 
—^.5-0.6)  may  be  prescribed.     Codein  sulphate  may  be  given  at  prolonged 
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stimulating  atmosphere,  and  I  have  found  that  in  many  cases  the  selection  of  a 
pioptf  climate  constitutes  the  most  important  part  of  the  treatment,  (fr) 
The  Medicinal  treatment  is  both  local  and  general.  The  latter  should  include 
creasote,  cod-liver  oil,  and  other  tonics.  Expectorants  are  of  little  if  any  value. 
The  local  measures,  however,  are  important.  Moderate  exposure  of  the  neck 
and  daily  ablution  with  cold  water  are  to  be  advised,  and  attention  to  the 
nose  and  nasopharyngeal  cavity  is  of  prime  importance.^ 

A  long  list  of  applications  to  the  larynx  from  within,  including  local  astrin- 
gents, disinfectants,  and  alcoholics,  might  be  enumerated.  Of  astringent  solu- 
tions, however,  the  best  are  tannic  acid  (1  to  2  per  cent.)  or  alum  (0.5  to  1  per 
cent.)  and  zinc  sulphate  (3  to  5  per  cent.).  These  may  be  sprayed  into  the 
lai^nx  by  means  of  a  compressed-air  machine  with  spraying  tubes,  although  all 
of  the  different  kinds  of  inhaling  apparatus  more  commonly  used  will  answer 
the  purpose.  If  the  ordinary  hand  atomizer  be  used,  the  patient  should  be 
taujjit  to  draw  the  vapor  into  the  larynx  by  gentle  and  frequent  acts  of  res- 
piration. Disinfectants,  such  as  creasote,  potassium  chlorate  (the  latter  if 
ulcerations  be  present)  in  solutions  of  suitable  strength,  may  be  used  in  like 
manner.  I  can  confidently  advise  as  useful  applications  both  iodin  and  silver 
nitrate,  commencing  with  a  weak  solution  of  the  latter  (gr.  v  to  3i — 0.3-4.0), 
and  the  strength  being  gradually  increased  until  the  maximum  strength  that 
can  be  endured  without  distress  is  reached  (gr.  xx  to  3ij — 1.3-8.0).  These 
topical  applications  should  be  made  directly  with  a  cotton-carrier  or  brush  at 
intervals  of  three  or  four  days,  preceded  by  the  use  of  a  cleansing  spray.  The 
many  astringent  and  sedative  lozenges  found  on  the  market  are  only  slightly 
palliative  in  their  effects,  and  their  prolonged  use  tends  to  excite  gastric  dis- 
turbance. I  am  unalterably  opposed  to  the  insufflation  of  powders,  believing 
that  they  are  capable  of  augmenting  the  laryngeal  irritation  and  of  adding 
fresh  irritation  in  adjacent  parts,  particularly  in  the  tracheobronchial  tract. 


SPASMODIC  LARYNGITIS 

(Laryngismus  Stridulus;  False  Croup) 

Definition. — An  affection  peculiar  to  children,  chiefly  of  nervous 
origin,  though  also,  according  to  Striimpell  and  others,  often  associated  with 
wute  catarrhal  laryngitis. 

Etiology. — The  affection  is  almost  solely  limited  to  children  between 
SIX  months  and  five  or  more  years  of  age.  It  is  sometimes  excited  by  strong 
Passion  or  emotion,  and  it  may  be  associated  with  tetany.  Rachitic  subjects 
*rc  peculiarly  liable.  The  causes  of  spasmodic  croup  are  in  great  part  those 
of  acute  laryngitis. 

The  mode  of  action  of  the  direct  causes  is  unknown,  but  the  spasm  of  the 
?<Jductors  that  causes  the  urgent  dyspnea  is  probably  reflex  and  due  to  per- 
ipheral irritation. 

Symptoms. — ^Two  clinical  varieties  are  to  be  distinguished:  (1)  That 
^  which  the  larynx  is  free  from  catarrhal  inflammation,  or  the  purely  nervous 
'yp^.  This  is  especially  characterized  by  sudden  brief  attacks  of  dyspnea, 
cither  by  day  or  night  (often  on  awakening),  that  terminate  in  a  high-pitched 
^wing  inspiration  ("child-crowing")-  The  face  during  the  spasm  is  cyanotic. 
General  convulsions  have  been  noted,  but  there  is  neither  cough,  fever,  nor 
•coarseness.     The  attacks  may  be  frequently  repeated  within  a  single  day. 

*  J.  C.  Wilson's  Amer.  Textbook  of  Applied  Therapeutics,  p.  791. 
33 
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the  habit  of  giving  small  doses  of  the  bromids  thrice  daily,  together  with  warm 
cod-liver  oil  inmictions,  with  striking  effect. 

2.  In  spasmodic  croup  an  emetic  is  to  be  given  at  once,  the  best  being 
a  mixture  of  alum  and  syrup  of  ipecac,  of  which  the  dose  is  3  j  (4.0),  to  be 
followed  by  irritation  of  the  fauces  with  the  finger  in  order  to  facilitate  emesis. 
In  severe  paroxysms  a  hot  bath  may  be  given  to  aid  the  emetic.  In  case  the 
dyspnea  is  not  checked  by  the  above  measures,  chloral  hydrate  may  be  ex- 
hibited by  enema  (gr.  ij  to  v — 0.13-0.3)  or  a  whiff  of  chloroform  may  be  given. 
The  local  implication  of  cold  (ice-collar,  ice-water  cloths)  is  useful,  and  sinapisms 
placed  around  the  throat  and  over  the  chest  also  tend  to  arrest  the  spasm. 
The  use  of  steam  inhalations  from  the  so-called  croup  kettle  (Fig.  44)  is  of 
signal  service,  and  should  be  more  widely  employed,  particularly  when  it  is 
inconvenient  to  use  the  hot  bath. 

Between  the  paroxysms  the  patient  should  receive  a  mild  laxative,  such  as 
cabmel  or  castor  oil,  and,  in  addition,  the  treatment  appropriate  in  acute 
catarrhal  laryngitis.  To  prevent  recurrences  an  environment  calculated  to 
increase  tKe  nervous  tone  of  the  child  is  to  be  procured,  and  it  is  especially 
advisable  to  accustom  him  to  the  outer  air,  though  protected  by  suitable  dress 
and  without  undue  exposure  to  drafts. 


EDEMATOUS  LARYNOmS 

Definition. — ^An  infiltration  of  the  mucous  membrane  of  the  larynx 
with  serum.    In  most  cases  it  is  a  true  inflammatory  edema. 

Etiology. — ^Two  chief  classes  of  causes  are  operative :  (1)  Those  that  excite 
inflammation.  The  condition  may  complicate  acute  laryngitis,  though  oftener 
it  i^pears  in  chronic  affections  of  the  larynx,  and  particularly  if  ulceration  be 
usodated  (e.  g.,  tuberculosis,  syphilis) ;  it  may  also  appear  in  connection  with 
certain  infectious  diseases  (erysipelas,  diphtheria,  typhoid  fever).  The  in- 
flammation inducing  the  edema  may  extend  from  adjacent  parts,  as  the  neck, 
pharynx,  and  other  organs.  (2)  Factors  that  tend  to  excite  dropsical  effusion. 
These  may  be  general,  as  Bright's  disease,  heart  affections,  angioneurotic 
«dema,  etc.,  or  they  may  be  local.  Among  the  latter  are  enlargements  of  the 
cervical  and  mediastinal  lymphatics,  aneurysm  of  the  arch  of  the  aorta,  thy- 
«>id  tumors,  etc. — i.  e,,  conditions  that  exercise  pressure  upon  the  jugular 
veins.  Rice,  who  studied  14  cases,  thinks  it  doubtful  whether  edema  of  the 
Iwynx  ever  occurs  from  simple  catarrhal  inflammation. 

Symptoms. — In  acute  cases  the  initial  disturbance  is  both  sudden  and 
severe.  There  is  dyspnea  that  tends  to  increase  rapidly,  accompanied  by  a 
husky,  suppressed  voice,  with  augmenting  obstruction.  The  respirations 
^y  become  stridulous,  but  there  is  no  cough.  The  laryngoscope  reveals 
'''^ed  swelling  of  the  epiglottis  and  of  the  aryepiglotitc  folds.  Rarely  the 
s^ellmg  occurs  in  or  even  wholly  below  the  vocal  cords.  The  inserted  finger 
^y  detect  the  swollen  epiglottis,  which  may  also  be  seen  if  the  tongue-depressor 
•^used. 

Diagnosis. — ^This  can  be  made  with  ease  from  the  rapidly  develop- 
^%  dyspnea  soon  reaching  the  climax,  the  absence  of  cough  and  hoarseness, 
*^  by  the  use  of  the  laryngoscope.  In  cases  in  which  the  epiglottis  can  be 
'dt  or  seen  a  laryngoscopic  examination  is  superfluous. 

The  prognosis  is  decidedly  unfavorable  except  in  the  event  of  early  opera- 
tive mterference. 
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Treatment. — If  of  inflammatory  origin,  the  ice-bag  should  be  applied 
to  the  larynx,  and  ice  should  be  allowed  to  constantly  dissolve  in  the  patientV 
mouth.  Local  depletion,  preferably  by  leeching  the  front  of  the  neck,  is  also 
to  be  tried,  and  Levy  and  Laurens*  record  a  case  in  which  a  cure  followed  this 
measure.  If  intense  dyspnea  tends  to  persist,  scarification  of  the  edemato' 
parts  with  a  curved  bistoury,  the  point  of  which  is  covered  with  adhesiv 
plaster,  must  be  promptly  instituted,  and,  if  asph^'xia  threatens,  tracheotomy:; 
or  intubation  must  immediately  be  performed.  Dropsical  edema  demaiuL 
scarification  and,  if  relief  does  not  follow,  intubation  or  tracheotomy. 


TUMORS  OF  THE  LARYNX 

These  may  be  either  benign  (fibroma,  myxoma,  lipoma,  chondroma,  ad< 
oma,  angioma,  cyst)  or  malignant  (sarcoma,  carcinoma).    Of  these,  papiZ —  1- 

lomata   or  papillomatous   fibromata   occur   most  frequently,   especially  i n 

infancy.     Navratil   records  42   cases  of  multiple  lar>Tigeal  papillomata  i n 

children  whose  larynges  were  extensively  filled.     Those  growths  may  al 
occur  in  chronic  laryngitis,  and,  like  other  tumors  of  the  larynx,  they  coir 
monly  spring  from   the  vocal   cords.    Their  shape,  size,  and  tendency 


pedunculation  do  not  differ  from  their  characteristics  when  noted  elsewhe 
in  the  body. 

Symptoms. — Small  tumors  may  occupy  the  larj'nx  without  produdiift-  i 
symptoms.  The  first  feature  then  noted  is  hoarseness,  which  gradually  gro^^^s 
worse  and  may  end  in  complete  aphonia.  If  situated  in  the  upper 
cough  is  common,  and  when  the  tumor  causes  obstruction  of  the  larynx  dyspn 
supervenes  and  tends  to  increase  in  severity.  A  mobile  growth  may 
sudden  occlusion  of  the  glottis,  exciting  orthopnea  and  threatening 
tion.     To  confirm  the  diagnosis  a  laryngoscopic  examination  is  required. 

The  prognosis  is  favorable  in  the  benign,  but  unfavorable  in  the  malign 
forms. 

Treatment. — ^This  is  altogether  surgical,  though  Delavan  states  th 
3  cases  of  papilloma  have  been  cured  by  frequently  repeated  sprays  of  absoliL 
alcohol.     Curetting  is  often  followed  by  a  recurrence,  while  laryngofissuB^ 
and  thorough  removal  of  the  growths  restore  speech  and  prevent 


III.    DISEASES  OF  THE  BRONCffl 

CATARRHAL  BRONCHinS 

( Tracheobronchitis) 

Definition. — A  catarrhal  inflammation  of  a  part  or  the  whole  of 
mucous  membrane  of  the  bronchial  tubes.     The  mucosa  of  the  trachea  is  a 
involved  to  a  greater  or  less  extent,  and  hence  the  term  "tracheobronchit 
is  quite  appropriate,  being  descriptive  of  the  seat  and  character  of  the  disea^ 
Involvement  of  the  bronchioles  may  also  take  place,  but  not  without  an 
volvement  of  the  corresponding  alveolar  structure,  the  condition  being  th 
with  propriety,   termed   "bronchopneumonia."     Hence  the  term  "capi 
bronchitis,"  still  often  employed  to  describe  the  latter  condition,  b  not 
tinent.     A  certain  class  of  cases  is  met  with,  however,  in  which  the  ca 


ACUTE  BRONCHITIS  517 

inflinnniation,  as  the  result  of  downward  extension,  implicates  the  smaller 
bronchial  tubes  without  involving  the  bronchioles;  to  such  the  term  '^capillary 
farondiitis**  might  be  appropriately  given. 
The  disease  may  be  acute  or  chronic,  both  of  these  forms  occurring  either 

II  a  primary  or  secondary  affection. 

ACUTE  BRONcmns 

Pftthology. — The  portions-  of  the  mucous  membrane  of  the  trachea 
ind  bronchi  that  are  implicated  become  reddened  and  swollen;  they  are 
covered  with  mucus  mingled  with  epithelial  celb,  and  later  mucopus.  Some 
of  the  smaller  bronchial  tubes  are  dilated.    The  mucous  glands  are  swollen. 

The  histologic  changes  may  be  briefly  stated  as  follows:  desquamation  of 
the  ciliated  epithelium,  edema  and  swelling  of  the  submucosa,  and,  in  the 
severer  grades,  infiltration  of  the  latter  with  leukocytes. 

Etiology. — ^With  rare  exceptions  tracheobronchitis  is  produced  by  the 
extension  of  a  catarrhal  inflammation  from  the  nares,  pharynx,  and  larynx. 
Rarely  the  bronchi  are  the  seat  of  primary  acute  catarrh,  and  in  the  latter 
instances  the  upper  air-passages  may  be  implicated  secondarily,  constituting 
I  reversal  of  the  direction  of  extension. 

The  immediate  causes  are  mechanical,  chemical,  and  biologic  irritants, 
which  act  directly  upon  the  tracheobronchial  mucosa;  and  that  bronchitis 
is  frequently  due  to  infection  at  a  time  when  the  resisting  power  of  the  system 
B  low  there  can  be  little  doubt.  Among  organi««Tns  commonly  met  with  is 
the  so-called'  Micrococcus  catarrhalis.  Wolf  and  SpehP  describe  a  bronchitis 
due  to  an  unidentified  spirochete  which  was  abundant  in  the  sputum.  The  cir- 
cumstances disposing  to  bronchitis  are  many,  those  pertaining  to  the  individual 
bem^(l)  Age,  the  old  and  very  young  being  most  liable.  (2)  Debility.  (3) 
Occupation,  as  in  certain  trades  that  expose  to  irritating  vapors  and  sedentary 
pursuits.  Among  the  external  conditions  are:  (a)  Climatic  factors,  particularly 
variability  of  temi>erature  and  humidity.  (6)  Seasons  of  the  year.  "Catching 
cold"  often  results  from  exposure  during  the  spring  and  autumn  months. 
These  two  conditions  depend  substantially  upon  the  same  factors,  (c)  Epi- 
demic influence,  which  may  be  independent  of  influenza,  {d)  Severe  contusion 
of  the  chest. 

Acute  tracheobronchitis  arises  as  a  secondary  condition  in  a  great  variety 
of  diseases,  as,  for  example,  the  exanthemata  and  other  acute  infectious  dis- 
cuses (typhoid  fever,  measles,  whooping-cough,  influenza,  etc.).  As  shown 
elsewhere,  among  this  class  of  diseases  the  bronchitis  may  be  dependent  upon 
the  primary  infectious  process;  but  in  many  others  it  is  due  either  to  the  in- 
halation of  pathogenic  irritants  or  to  the  retention  of  bronchial  secretions 
that  are  apt  to  accumulate  and  decompose  with  resulting  bronchitis.  The 
accidental  inhalation  of  particles  of  food  and  saliva  may  also  lead  to  secondary 
hronchitis,  or  the  condition  may  be  secondary  to  chronic  affections — e,  g., 
Pott's  disease,  gout,  Bright's  disease.  Among  thc^  toxic  causes  the  poison 
of  uremia  must  be  embraced. 

Symptoms. — Bronchitis  of  the  larger  tubes,  which  extends  down 
to  about  the  second  di\nsion  of  the  bronchi,  is  spoken  of  usually  as  a  "cold/' 

III  such  cases  the  onset  is  marked  by  recurring  sensations  of  chilliness ^  and 
hy  coryza,  slight  sore  throat,  and  hoarseness;  while  in  young  and  feeble  childn^n 
^^t^Uions  mav  occur  early.  Mild  febrile  sympioms  may  apj)ear,  the  tempeni- 
ture  ranging  from  101°  to  103°  F.  (38.3°-39.4°  C),  with  slight  acceleration  of 
the  pulse;  and  there  may  be  languor  and  aching  in  the  limbs  and  lumbar  region, 
^'ith  the  fully  developed  attack  substernal  soreness,  sometimes  even  pain, 
*8  experienced,  especially  on  cou^hinir,  and  tho  pain  may  be  referred  to  the 

*  Arch.  mkd.  Beiges^  July,  1918,  p.  1. 
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lan  any  other  type  of  foreign  body  which  may  enter  the  trachea.  The  con- 
itioii  is  extremely  unlikely  to  be  confused  with  the  ordinary  types  of  bron- 
fahk;  in  fact,  the  symptoms  are  more  closely  allied  to  those  of  a  tracheal  steno- 
isor  of  a  septic  pneumonitis. 

The  prognosis  varies  with  the  previous  constitutional  state  of  the  in- 
firidoal.  In  healthy  adults,  after  a  period  ranging  from  a  few  days  to  two 
ledo,  the  fever  subsides,  but  the  cough,  though  less  marked,  and  the  ex- 
pectoration usually  continue  for  a  variable  length  of  time.  In  old  persons  and 
in  those  of  a  gouty  or  tuberculous  diathesis  the  cases  pursue  a  more  protracted 
oomse.  The  cases  in  which  streptococci  are  found  in  the  sputum  are  severe 
md  in  the  old  may  prove  fatal.  There  is  in  these  subjects  a  tendency  on  the 
iMfft  of  the  catarrhal  process  to  extend  downward  until  the  finer  tubes  are 
mq^cated,  rjometimes  endangering  life.  In  the  old  the  secretions  are  imper- 
fectly expectorated;  they  gravitate  to  the  most  dependent  parts  and  induce 
hondiiectasis.  In  young  children  this  downward  extension  of  the  affection, 
vith  faulting  bronchopneumonia  and  areas  of  collapse  in  consequence  of  dilata- 
tion and  occlusion  of  the  bronchioles  by  mucopus,  is  a  not  uncommon  and 
nious  event  (e.  g.,  in  measles,  whooping-cough,  vide  Bronchopneumonia). 

Treatment* — ^There  are  many  instances  in  which  but  little  treatment 
isiequired  apart  from  the  usual  household  measures  and  protection  against 
cold  and  damp.  If  seen  early,  while  the  coryza  is  present,  the  attack  may 
often  be  aborted  by  the  use  at  bedtime  of  a  Dover's  powder  in  combination 
with  quinin  (gr.  iv  to  viij — 0.25-0.5) ;  this  may  be  seconded  by  a  glass  of  hot 
lemonade,  with  or  without  a  portion  of  whisky,  and  either  a  hot  bath  or  a 
nnistard  foot-bath.  The  following  morning  a  saline  laxative  should  be  taken. 
To  diildren  a  mild  ealomel  purge  followed  by  a  dose  of  castor  oil  may  be 
tdministered.  The  patient  should  be  kept  in  a  warm,  moist,  equable  atmo- 
^Aere— preferably  indoors — and  during  this  period  he  should  take  divided 
doses  of  quinin  for  a  day  or  two.  If  the  above  mode  of  treatment  fail  or  if 
Ae  patient  does  not  come  under  observation  early,  the  main  objects  of  treat- 
Bjent  should  be  (a)  to  render  the  secretions  free,  and  (6)  to  hasten  the  expul- 
*>wi  of  the  sputum  after  it  has  been  loosened.  The  first  leading  indication  is 
to  be  met  by  the  use  of  diaphoretics,  diiu^tics,  and  relaxants.  The  subjoined 
'OnavisL  combines  these  classes  of  agents: 

^.    Potassii  citratis,  3vj    (24.0); 

Vini  ipecacuanhse,  fSij     (8.0); 

Spir.  aetheris  nit.,  f5j      (30.0); 

Liq.  ammonii  acet.,  fjv     (150.0); 

Aq.  dist.,  q.  s.  ad  fSviij  (240.0). — ^M. 

^-  Tablespoonful  in  water  every  two  hours  until  secretions  are  loosened. 

K  the  temperature  in  any  given  case  be  maintained  at  a  considerable 
delation,  such  as  102''  to  103"*  F.  (38.8°-39.4°  C.)  or  over,  tincture  of  aconite 
(|!l^— 1.0)  may  be  added  to  the  above  mixture;  and  if  there  be  present  much 
twUing  with  distressing  cough,  due  to  irritability  of  the  affected  mucosa, 
coddn  (gr.  ij  to  iij — 0.13-0.2)  may  be  added  to  the  same.  For  the  incessant 
ortitative  cough  which  is  present  in  severe  forms  of  catarrh  opium  alone  is 
fMy  effective.  When  the  above  prescription  is  not  productive  of  free  secre- 
iODand  troublesome  cough  continues,  I  employ  the  following: 

^.    Codeine  sulph.,  gr.  iv  (0.26) ; 

Ammonii  chloridi,  3v      (20.0); 

Mist,  glycyrrh.  co.,  q.  s.  ad  f 3iv     (120.0). — ^M. 
Sig.  Teaspoonful  in  water  every  two  hours. 
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by  certain  chronic  complaints  and  certain  diatheses,  as  chronic  alcoholism, 
rheumatism,  gout,  syphilis,  pulmonary  tuberculosis,  and  pulmonary  emphy- 
sema. Organic  valvular  affections,  obesity,  and  chronic  Bright's  disease  cause 
k^pitatic  bronchitis.  The  primary  form,  which  is  rare,  is  the  result  of  exposure 
to  wet  or  cold  or  to  the  daily  inhalation  of  some  irritant  that  maintains  a  low 
grade  of  catarrhal  inflammation  (dust,  vapors).  Pyorrhea  alveolaris  "is  a 
most  potent  factor"  (Shivdas).  When  chronic  bronchitis  follows  the  acute 
form  we  are  often  able  to  detect  the  operation  of  some  favoring  cause,  as  age, 
dimate,  or  season.  It  is  most  common  in  the  aged,  and  occurs  by  preference 
during  the  cold  season,  often  recurring  regularly  in  the  cold  and  variable  weather 
of  autumn  and  winter,  and  disappearing  in  summer.  Hoxie  and  Lamar  report 
2  cases  of  tracheobronchitis  due  to  the  presence  of  fungous  stalks  as  the  only 
causative  agent. 

Symptoms. — ^The  symptoms  are  similar  to  those  of  acute  bronchitis, 
though  rather  less  severe.  Pain  is  rarely  present,  the  patient  complaining 
merely  of  a  feeling  of  substernal  constriction.  There  may  be  soreness  at  the 
base  of  the  chest  if  the  cough  be  frequent  and  severe,  and  occasionally  in  the 
epigastrium  as  a  result  of  traction  of  the  diaphragm  on  the  ribs.  Cough, 
while  not  a  constant  accompaniment,  is  paroxysmal  and  varies  in  severity  and 
frequency.  The  degree  of  the  violence  of  the  paroxysm  depends  upon  two 
factors — the  character  of  the  bronchial  secretion  and  the  seat  of  the  catarrhal 
inflammation.  Thus  when  the  expectoration  is  tenacious  and  scanty,  and 
when  the  small-sized  tubes  are  affected,  cough  is  most  violent.  It  also  varies 
both  with  the  weather  and  the  season,  as  is  evident  from  the  fact  that  there  is 
often  an  absence  of  cough  in  summer,  while  it  returns  unfailingly  with  each 
new  winter. 

The  expectoration  differs  widely  in  different  cases.  It  is  sometimes  abun- 
dant and  seromucous  in  character.  On  the  other  hand,  there  are  cases  of  dry 
cough  in  which  there  is  little  or  no  expectoration.  As  a  rule,  however,  it  is 
rather  copious,  and  either  mucopurulent  or  distinctly  purulent  in  character. 
Fmr  is  usually  absent,  though  rarely  a  slight  rise  of  temperature  occurs  at 
nij^t.  The  appetite  is  good  as  a  rule;  the  bodily  weight  and  nutrition  are  also 
wel)  maintained. 

Physical  Signs. — On  inspection  we  usually  note  undue  enlargement  of 
the  thorax,  with  a  decrease  in  expansile  movements  due  to  the  associated 
tniphysema.     Hence  dyspnea  is  commonly  observed. 

Percussion  yields  a  clear  or  hyperresonant  note.  Dulness  or  impaired 
rwonance  is  sometimes  met  with,  however,  during  acute  exacerbations,  es- 
pecially over  the  bases,  and  is  due  to  congestion  and  edema  (Fox).  On 
(mscultation  rhonchi  of  various  forms  and  moist  rales  are  heard,  their  number 
and  size  being  in  proportion  to  the  extent  of  the  swelling  of  the  mucous 
njembrane  and  the  amount  and  fluidity  of  the  secretory  products.  The  res- 
piratoty  murmur  is  enfeebled,  though  roughened,  and  the  expiratory  sound  is 
prolonged  and  wheezy.  The  right  heart  may  be  dilated  from  increased  tension 
^  the  pulmonary  circuit. 

Clinical  Varieties. — Special  forms,  depending  largely  upon  specific 
causal  factors,  remain  to  be  descril)ed : 

1.  The  commonest  variety  of  chronic  bronchitis  has  been  called  the  "winter 
cough  of  the  aged,"  and,  as  before  intimated,  is  usually  accompanied  by  emphy- 
sema and  cardiac  disease.  The  cough  occurs  in  paroxysms  that  are  most  severe 
at  night,  and  during  the  early  morning  hours  it  is  attended  with  frt^e  expector- 
ation of  the  secretion  that  has  accumulated  during  the  night. 

2.  Bronchorrhea. — In  this  form  there  mav  be  an  abundant  bronchial 
secretion,  composed  largely  of  serum  {hronchorrhaa  seroaa).  More  frequently 
perfaa|>s  the  expectoration  is  purulent  and  thin,  containing  greenish  or  greenish- 
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tostration  constitute  a  group  of  features  that  should  distinguish  it  from  chronic 
RXichitis.  Coexisting  pulmonary  emphysema  is  to  be  recognized  by  the 
hmcteristie  symptoms  and  signs  of  this  complaint.  Primary  fetid  bronchitis 
nst  be  differentiated  from  the  various  other  conditions  previously  mentioned, 
pring  fetor  of  the  sputum  and  breath.  In  abscess  of  the  lung  the  sputum  con- 
liiDS  shreds  of  lung  tissue,  including  elastic  fibers,  crystals  of  hematoidin, 
Uesterin,  and  amorphous  blood-pigment;  usually  localized  dulness  and 
bnndbocayemous  breathing  coexist.  In  gangrene  there  are  contained  in  the 
^ntnm  shreds  of  lung  tissue,  but  separate  elastic  fibers  are  often  absent,  on 
MeoQnt  of  the  presence  of  a  ferment  that  causes  a  solution  of  the  elastic  tissue 
f|.  Jakscfa).  Bronchiectasis  is  usually  unilateral  and  gives  rise  to  dulness  and 
other  physical  signs  that  are  confined  to  limited  areas,  while  in  chronic  bron- 
diitis  the  signs  are  general. 

Prognosis. — Recovery  is  the  exception,  though  improvement  may 
faquently  be  observed.  The  course  is  exceedingly  protracted,  and  the  danger 
iwHn  the  late  development  of  certain  complications  and  sequels,  such  as  em- 
phj'sema  or  right-sided  cardiac  disease,  must  be  borne  in  mind.  Since  the  dis- 
cise  is  generally  a  secondary  affection,  the  prognosis  is  most  instances  depends 
vpoo  the  outlook  in  the  primary  disease. 

Hie  treatment  falls  naturally  imder  two  main  heads — (1)  Hygienic,  and 
(2)  Medicinal. 

1.  Hygienic, — This  has  reference,  frequently,  to  the  removal  of  various 
ttudous  ii^uences.  When  the  patient  cannot  make  a  suitable  change  of  air 
<inrmg  the  cold  season,  he  must  keep  his  room  during  inclement  weather; 
k  Aould,  however,  be  allowed  to  si)end  as  much  time  as  possible  in  the  open 
iir  during  clear  and  pleasant  weather.  The  vitiated  atmosphere  of  saloons 
«  public  halls  is  to  be  avoided.  The  patient  should  wear  flannels  next  to 
the  skin  during  all  seasons  of  the  year,  but  his  outer  clothing  need  not  be 
unusually  cumbersome.  If  the  case  be  of  an  aggravated  type  and  the  cir- 
cumstances of  the  patient  permit,  he  should  be  sent  to  a  warm  latitude  in  the 
totumn,  in  order  to  escape  the  effects  of  a  severe  northern  winter.  Patients 
Bwhom  the  bronchial  secretions  are  abundant  should  be  sent  to  a  dry,  warm 
Anate  or  to  a  region  whose  atmosphere  is  impregnated  with  the  balsamic 
'ipors  of  the  pine.  On  the  other  hand,  patients  with  dry  bronchial  catarrh 
^  most  relieved  by  an  equable,  moist,  warm  climate.  Among  suitable 
''oorts  are:  the  Riviera,  Cannes,  San  Remo,  Sicily,  and  Algiers  abroad,  and 
^rida.  Southern  Georgia,  and  Southern  California  at  home.  Change  of  air 
"*y  also  become  an  effective  means  of  prevention.    ' 

^  Prophylaxis  also  includes  the  removal  of  any  diseased  conditions  that  are 
•Wogically  related.  The  coexistence  of  cardiac  disease,  gout,  obesity,  and 
P^ticularly  any  renal  disturbance  call  for  the  primary  treatment  of  these 
?*4tions.  Hardening  (Abhartung)  is  an  important  preventive  method,  and 
Kftooomplished  by  hydriatic  measures — the  cold  sponge,  douche,  or  plunge — 
"  there  be  no  contraindications. 

The  rftef  should  be  generous,  and  articles  easy  of  digestion  should  be  selected. 
"'^  and  liquors  are  to  be  avoided  unless  particular  indications  for  their 
^  exist.  Special  conditions,  however  (e.  g.,  albuminuria),  may  render  neces- 
•jy  a  special  dietary.  Restriction  of  the  intake  of  fluids  has  given  good  re- 
■uts  in  cases  attended  with  bronchorrhea. 

2.  Medicinal. — In  this  disease  medicines  are  palliative  in  their  effects 
^^  than  curative.  Relaxing  expectorants  are  to  be  avoided  owing  to 
^^  depressing  action,  and  the  stimulating  expectorants  are,  in  a  majority 
rf  cases,  not  only  valueless,  but  hurtful,  tending  to  lessen  the  appetite  and 
fi»ftfer  the  digestion.  When,  however,  the  sputum  is  mucopurulent  and  is 
Hslodged  with  difficulty,  expectorants  of  this  class   (squills,  senega,  am- 
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may  be  general  or  partial,  the  former  variety  being  always  unilateral,  the 
latter  sometimes  bilateral.     In  universal  bronchiectasis  the  bronchial  tubes, 
throughout  their  extent,  are  the  seat  of  numerous  saccuh  communicating  with 
one  another.    These  present  smooth,  shining  walls,  except  in  the  most  depend- 
ent parts,  where  ulcers  may  be  seen.     Extreme  conditions  of  dilatation  may 
take  the  form  of  huge  cysts,  which  may  extend  to  the  periphery  of  the  lung; 
the  lung  tissue  lying  between  the  sacculi  then  becomes  cirrhotic  as  a  rule. 
In  partial  dil<dation  the  bronchial  mucous  membrane  is  implicated,  with  an 
occasional  narrowing  of  the  lumen.     Usually  these  dilatations  are  cylindric, 
though  they  may  be  saccular,  and  rarely  fusiform.    The  partial  is  the  most 
oommon  variety. 

Bstoiogy. — ^When  the  walls  of  the  larger  dilatations  are  examined  micro- 
scopically the  cylindric  epithelium  is  seen  to  be  replaced  by  a  pavement 
epitheliiun.  The  elastic  and  muscular  layers  are  thin  and  the  fibers  are 
usually  separated.  Contained  in  these  dilatations  are  found  secretions  that 
may  frequently  be  fetid. 

Etiology. — In  the  majority  of  instances  the  condition  doubtless  arises 
from  an  involvement  of  the  bronchial  mucosa  that  extends  to  the  submucous 
tissue  and  leads  to  muscular,  fibrous,  and  cartilaginous  atrophy.    These 
changes  render  the  wall  of  the  tube  unable  to  resist  the  pressure  of  the  air  in 
the  \iolent  inspiratory  eflfort  of  coughing,  and,  once  the  process  of  dilata- 
tion is  commenced,  the  accumulated  secretions  may  tend  by  their  weight 
to  distend  further  the  already  weakened  walls.    Thus  the  elasticity  of  the 
latter  is  impaired,  and  finally  destroyed.    The  etiologic  factors  show  the 
affection  to  be  secondary  as  a  rule,  and  are:  (1)  Chronic  bronchitis  and  emphy- 
sema, chronic  phthisis  (usually  when  the  seat  of  the  dilatation  is  at  the  apex) 
and  bronchopneumonia  (in  children).    Heubner  believes  that  bronchiectasis  in 
adults  may  be  sometimes  traced  to  whooping-cough  and  measles  in  children. 
(2)  Great  thickening  of  the  pleura,  especially  when  associated  with  bronchitis 
or  interstitial  pneumonia,  with  contraction  of  the  lung.     (3)  Rarely  it  is  con- 
genital.   (4)  Syphilis  of  the  lung.     (5)  Obstruction  to  expiration,  as  by  an 
aneurysm  pressing  on  a  bronchus,  as  by  the  sticky  mucoid  secretions  in  chronic 
bronchitis,  or  possibly,  as  suggested  by  Hoffman,  by  the  kinking  of  the  weak- 
ened bronchus. 

Among  predisposing  conditions  are — (a)  AgCy  bronchiectasis  being  most 
common  in  adult  or  middle  life;  and  (6)  Sex^  being  more  common  in  males 
than  females. 

Symptoms. — ^There  is  always  cough,  usually  in  prolonged  and  severe 
paroxysms.  The  attacks  take  place  most  generally  in  the  morning  when 
Ae  dilated  tubes  are  full,  and  may  be  excited  by  a  change  of  posture.  Ac- 
companying the  cough  there  is  profuse  expectoration ,  which  may  amount  to 
a  pint  or  more  in  twenty-four  hours.  The  sputum  is  grayish-brown  in  color 
wd  mucopurulent,  emitting  a  sour  or,  more  frequently,  a  horribly  fetid  odor, 
^  standing,  the  expectoration  separates  in  three  strata — the  uppermost, 
of  brownish  froth;  the  middle,  of  a  thin,  seromucous  fluid ;  and  a  thick  sediment, 
•f  cells  and  granular  dft)ris.  Examined  microscopically,  the  sediment  is  seen 
Jo  DC  composed  chiefly  of  pus-corpuscles,  with  which  are  intermingled  Charcot- 
l^yden  and  fatty  acid  crystals,  the  latter  arranged  in  bundles;  leptothrices, 
J-Tbrios,  and  bacteria  are  also  found.  Elastic  fibers  may  be  observed  if  ulcers 
^  present.  In  the  apical  form,  which  is  rare,  an  absence  of  fetid  sputum, 
due  to  the  fact  that  drainage  is  more  thorough  in  upper  lobe  cases,  is  to  be 
*»ted  (McCrae  and  Funk). 

^8pnea  is  noted,  but  is  not  a  prominent  symptom,  unless  some  other 
^nic  affections  of  the  chest  coexist  or  some  complication  arises.     Hemopty- 
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sis  occurs  rarely,  and  may  be  due  to  the  bronchiectatic  lesion.    Abscess  of  the 
brain  may  develop,  though  rarely. 

Physical  Signs. — ^These  differ  in  character  according  to  the  size,  situation, 
and  nature  of  the  dilatation,  and  also  according  to  the  condition  of  the  sur- 
rounding lung  tissue. 

On  inspection  retraction  of  the  chest  wall  may  be  noted  when  chronic  pleu- 
risy and  interstitial  pneumonia  are  associated.  The  respiratory  excursion  is 
diminished.  The  tactile  fremitus  is  usually  increased,  but  may  rarely  be  di- 
minished. The  percussion  resonance  is  impaired  or  even  flat,  and  on  attsctdtaticn 
bronchial  breathing  is  heard,  with  occasional  r&les  that  have  a  metallic  quality. 
In  Pottenger's  estimation^  the  absence  of  r&les  is  a  valuable  sign  in  differentiating 
the  condition  from  a  tuberculous  process.  A  saccular  dilatation  immediately 
beneath  the  pleura  may  give  a  tympanitic  note,  and  may  also  give  tN-pical 
cavernous  or  amphoric  respiration.  A  t^nrnpanitic  resonance  over  a  circum- 
scribed area,  which  prior  to  cough  and  expectoration  presented  dulness,  is  a 
significant  sign  (Babcock).  These  signs  are  generally  discoverable  at  the  base 
of  one  or  other  lung. 

Diagnosis. — Simple  dilatation  of  slight  degree  may  exist  without  ap- 
preciable signs,  and  in  other  instances  the  breathing  is  bronchovesicular  ovei^ 
localized  areas,  with  rales  displaying  increased  metallic  quality.    The  Roentgen 
ray  is  often  of  value  in  determining  the  location,  size,  and  number  of  bronchi- 
ectatic cavities. 


Saccular  BRONcmECTASis 

History  of  chronic  bronchitis,  chronic 
pleurisy,  and  interstitial  pneumonia,  or 
of  foreign  body. 

Cough  is  paroxysmal,  and  sputum  char- 
acteristic and  copious. 

Tubercle  bacillus  absent. 

Course  longer,  with  Uttle  impairment  of 
the  genenil  health. 


Pulmonary  Tuberculosis 

History  of  cough,  hemopt3r8i8.  with  pro— 
o-essive    loss    of    flesh    ana    strength. 
Family  history. 

Cough   less   paroxysmal.    Sputum  num- 
mular in  the  stage  of  cavity. 

Tubercle  bacillus  present. 

Course  relatively  shorter,  powers  of  the 
system  progressively  undermined. 


Physical  Signs 

The  condition  is  persistent,  but  non-pro-     More  apt  to  be  progresBive,  oommooly 
gressive.    Usually  located  at  base.  at  one  or  other  apex. 

Circumscribed  empyema  with  a  fistulous  connection  with  the  lung  may 
simulate  bronchiectasis.  There  is  often  in  such  cases  a  clear  history  of  an 
acute  illness  with  a  sudden  onset,  the  symptoms  pointing  to  pleural  inflamma- 
tion. The  patient  suddenly  exp>ectorates,  at  irregular  intervals,  large  quanti- 
ties of  purulent  matter.  Actinomycosis  may  also  cause  conditions  tliat  simu- 
late bronchiectasis.  The  diagnosis  may  be  made  by  finding  granular  particles 
containing  the  actinomyces  in  the  sputum. 

Prognosis. — Apart  from  certain  remote  dangers  (e.  g.  abscess,  gan- 
grene, fatal  hemorrhage  from  an  aneurysm  in  the  wall  of  the  cavity),  these 
cases  pursue  a  favorable  but  exceedingly  long  course. 

Treatment. — ^The  lesion  being  a  permanent  one,  there  is  no  knowp 
remedy  that  will  either  abridge  or  influence  the  course  of  the  affection.  Again, 
since  the  cough  is  protracted  and  attended  with  profuse  expectoration,  seda- 
tives and  ordinary  expectorants  are  contraindicated.  For  the  fetor,  antiseptics 
are  to  be  employed  both  topically  and  internally,  and  a  solution  of  carbolic 
acid  (1  to  3  per  cent.)  or  thymol  (1  :  1000)  is  to  be  used  by  inhalation.  In- 
ternally, terebene  (irjv  to  x— -0.3-0.6)  in  capsules  every  four  hours  is  valuable; 
also  creasote,  for  its  supposed  pulmonary  antiseptic  properties,  in  increasing 
doses  (njj — 0.065,  increasing  by  iry  each  day,  until  njvj— HD.4 — ^are  taken  three 
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times  dafly)  is  recommended.     Intratracheal  injections  are  often  resorted  to 
with  gratifying  results.     By  raising  the  foot  of  the  bed  we  favor  the  discharge 
of  the  accumulated  secretions  from  the  sacculations,  and  it  has  been  recom- 
mended to  keep  the  patient  in  this  position  for  long  periods  of  time.    Hoppe- 
Seyler  advises  this  continuous  postural  method  in  cases  in  which  no  contrain- 
dications exist.    The  diet  should  be  supportive,  and  Singer  advises  a  reduction 
of  the  intake  of  fluids. 

If  the  dilatation  is  situated  superficially  and  not  amenable  to  therapeutic 
measures,  it  may  be  freely  opened  and  thoroughly  drained. 


BRONCHIAL  STENOSIS 

Definition. — Narrowing  of  the  bronchus,  due  either  to  constriction  or 
to  compression. 

Pathology  and  Etiology. — (a)    Stenosis   Due   to   Constridicm, — ^This 

term  is  most  frequently  occasioned  by  the  presence  of  foreign  bodies;  by 

new  growths  (polypoid)  within  the  bronchi,  or  the  cicatrices  of  healed  ulcers, 

and  m  the  smaller  bronchi  by  swelling  of  the  mucosa.    The  bronchial  walls 

also  sometimes  become  thickened  by  inflammatory  exudates  in  certain  acute 

and  chronic  affections,  such  as  syphilis,  tuberculosis,  and  glanders. 

(h)  Stenosis  Due  to  Compression. — Compression  of  one  or  more  bronchi 
may  be  met  in  enlargements  involving  the  thoracic  organs,  e,  g,,  aneurysm, 
edunococcus  cyst,  solid  tumors,  enlarged  glands,  mediastinal  and  pulmonary 
abscesses,  and  pleural  effusion. 

The  symptoms  depend  upon  the  size  of  the  bronchus  affected  and  the 
degree  of  stenosis.  Dyspnea  is  the  most  conspicuous  symptom,  but  the 
proper  filling  of  the  lungs  with  air  is  not  accomplished.  Under  these  circum- 
stances the  air  in  the  lungs  becomes  rarefied,  and  instead  of  normal  expansion 
the  lower  part  of  the  sternum  and  the  lower  ribs  are  retracted  on  inspiration. 
Obstruction  of  the  primary  bronchus  on  either  side  of  the  chest  would  natu- 
rally be  followed  by  inspiratory  retraction  of  the  inferior  part  of  the  chest  wall 
and  intercostal  spaces  upon  the  affected  side.  The  movements  of  the  larynx 
are  slight  in  bronchial  stenosis,  while  they  are  marked  in  laryngeal  obstruction. 
Coui^kt  expectoration,  and  fever  are  sometimes  present. 

Physical  Signs. — Inspection  shows  defective  respiratory  movement  upon 
the  side  involved.  The  local  tactile  fremitus  is  diminished  or  absent  upon  the 
iffected  side.  The  percussion-note  remains  unaltered,  though  less  influenced 
by  forced  respiration,  and  particularly  expiration,  than  in  health.  Pulmonary 
itdectasis  may  occur  as  a  secondary  event,  and  is  shown  by  dulness  on  per- 
cwsion.  The  auscultatory  signs  consist  of  a  greatly  diminished  vesicular  mur- 
mur on  inspiration,  due  to  the  diminished  amount  of  air  entering  the  air-celb, 
•od  the  presence  of  rfiles,  sibilant  and  sonorous,  at  the  seat  of  obstruction. 
Obstruction  of  a  small  bronchus  may,  however,  be  present  without  appreciable 
physical  signs,  owing  to  collateral  emphysema. 

Diagnosis. — ^The  nature  and  site  of  the  affection  may  be  determined 
(^auscultation,  and  sibilant  and  sonorous  r&les  will  be  conspicuous  at  the 
point  of  constriction.  A  clear  history,  together  with  a  careful  investigation 
ol  antecedent  affections  of  the  thoracic  organs  leading  up  to  the  stenosis,  are 
isctors  that  must  furnish  the  etiologic  data  in  individual  cases  after  the 
enJusion  of  foreign  bodies  as  the  possible  cause.  Tracheal  or  laryngeal 
stenosis  may  be  eliminated  by  careful  laryngoscopic  examination. 

Prognosis. — ^The  duration  is  indefinite,  though  usually  protracted,  and 
most  cases  yield  an  unfavorable  prognosis.     In  those  instances,  however,  in 
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dulness,  diminished  vesicular  murmur,  and,  in  the  higher  grades,  bronchial 
breathing,  with  liquid  bubbling  r&les. 

The  prognosis  is  based  upon  the  character  of  the  underlying  affection. 

Treatment. — ^This  is  an  affection  in  which  the  treatment  of  causes  alo'M^ 
will  suffice,  save  in  instances  secondary  to  organic  heart  affections,  in  whaWiiv 
prompt  bleedings  are  to  be  advocated.    From  a  pint  to  a  quart  of  blood  shoL^m\d 
be  taken,  and  I  have  seen  happy  results  from  the  employment  of  this  measm^^ire 
in  extreme  cases.    Tapping  the  right  auricle  when  the  blood  refuses  to  fl        ow 
from  an  arm  vein  has  been  successfully  accomplished  by  competent 
The  patient's  posture  must  be  changed  from  the  dorsal  to  the  lateral,  and  ci 
ventral,  and  as  soon  as  possible  he  should  be  gotten  out  of  bed. 

PULMONARY  EDEMA 

(Edema  of  the  Lungs) 

Definition. — An  effusion  of  serous  fluid  into  the  air-vesicles  and  in- 

terstitial lung  tissue.    Pulmonary  edema  b  scarcely  to  be  regarded  as  &o 

indep>endent  affection,  but  as  a  secondary  condition,  being  in  most  instai:=3ces 
associated  with  pulmonary  congestion. 

Pathology. — It  consists  of  a  transudation  of  serum  into  the  alvecrrjlar 
walls,  interstitial  connective  tissue,  and  air-cells.  Rarely  the  process  is  limi^  ted 
to  the  interstitial  tissue.  Two  forms  may,  for  the  sake  of  convenience,  be 
recognized : 

(a)  Collateral  Edema  (Inflammatory  Edema), — ^This  is  usually  loca^E  in 
character,  circumscribing  an  area  of  the  lung  affected  by  pneumonia,  absc^r^t 
or  pulmonary  infarction,  and  is  the  result  of  a  mild  inflammatory  proc^JijMs 
affecting  the  vessel  walls.  When  the  condition  follows  hypostatic  congest^ 
the  terms  "hypostatic  edema"  and  "splenization"  have  been  applied. 

(b)  General  Pulmonary  Edema. — If  congestion  be  not  associated,  <he 
portions  of  the  lungs  involved  look  pale;  when  pulmonary  congestion  or  f^i^" 
mentation  of  the  tissue  is  present,  the  lung  appears  darker  than  the  nor^io** 
and  the  serum  is  blood  tinged.  The  weight  of  the  lung  tissue,  owing  to  ^}^^ 
more  or  less  airless  condition  of  the  alveoli,  is  increased,  and  yet,  though  hea'^'^^^ 
than  the  normal  lung,  the  affected  tissue  does  not  sink  in  water.  To  the  f^^^ 
it  is  boggy,  and  pits  on  pressure,  while  on  section  a  serous  or  serosanguinol^"^^ 
(if  congestion  be  present)  fluid  of  low  specific  gravity,  and  poorer  in  albuB3f**^ 
than  plasma,  flows  from  the  cut  surface.  Edema  is  most  frequently  obser'^'^ 
at  the  bases  of  the  lungs,  though  it  may  become  general.  Hydrothorax  ra^^X 
be  present. 

The  mode  of  produx^tion  of  pulmonary  edema  is  not  definitely  kno^^*^* 
Increased  fluidity  of  the  blood  on  the  one  hand,  and  increased  tension  in 
pulmonary  vessels  on  the  other,  seem  to  be  influential  factors  in  many 
The  heightened  blood-pressure  may  be  in  great  part  due  to  a  failure  of  cai  _      , 
power,  and  particularly  to  failure  of  the  left  ventricle  (Welch).     When  w^"^*' 
ness  of  the  left  is  out  of  proportion  to  the  weakness  (paralysis)  of  the  r*^* 
ventricle,  the  tension  in  the  pulmonary  capillaries  is  apt  to  be  greatly  increa-^^^"^^* 
at  least  until  transudation  of  serum  is  induced.     Edema  also  occurs  ^-^    * 
result  of  weakness  of  the  right  ventricle  alone.     Obstruction  to  the  outfJ^^^* 
such  as  occurs  in  weakening  of  the  left  ventricle,  or  even  obstruction  ^  ^^ ^ 
aorta,  leads  to  heightened  tension  and,  secondarily,  to  paralysis  of  the  ri^^ 
ventricle.     A  third  factor  entering  into  the  production  of  pulmonar}'  ed^^^^ 
is  the  increased  permeability  of  the  vessel  walls,  due  to  impairment  of  ih<^ :7 
nutrition  and  "disturbance  of  tlie  canh'opuhnonic  innervation"  (Huchanf 
This  usually  arises  in  connection  witli  toxic  and  infectious  diseases,  when  tb^^^ 
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ache,  drowsiness,  and  vertigo.  Abundant  diuresis  and  digestive  disturbances 
may  be  seen. 

The  paroxysm  usually  comes  on  in  the  night  during  sleep,  and  at  a  definite 
time.  It  may  develop,  however,  while  awake  or,  rarely,  during  the  day. 
The  onset  may  be  sudden,  but  perhaps  more  frequently  the  patient  first 
experiences  a  moderate  grade  of  dyspnea  and  thoracic  constric^on.  This 
augments  with  unwonted  rapidity,  and  often  attains  to  an  inordinate  degree, 
until  the  patient  feels  smothered,  sits  up,  grasps  his  knees  with  his  hands,  or 
places  the  palms  upon  the  bed  so  as  to  raise  the  shoulders  and  thus  reinforce 
the  accessory  muscles  of  respiration. .  When  the  attack  is  severe,  hj  rushes  to 
an  open  window  if  able  to  leave  his  bed,  or  sits  on  a  chair  and  places  his  arms 
on  the  back  of  another  chair,  so  as  to  fix  the  shoulders  and  thus  give  purchase  to 
the  auxiliary  muscles  of  respiration  while  frantically  endeavoring  t6  maintain 
the  act  of  breathing.  The  face  is  pale,  anxious,  and  soon  bedewed  with  cold 
perspiration,  while  the  lips,  eyelids,  and  finger-tips  are  livid,  owing  to  defective 
ox\'genation  of  the  blood.  The  temperature  is  subnormal  and  the  pulse  feeble 
and  rapid.    The  clinical  picture  wears  an  alarming  aspect. 

Physical  Signs. — Inspection  shows  enlargement  of  the  chest,  wRich  in  the 
advanced  stage  becomes  barrel  shaped.  The  reason  for  this  is  th^  presence 
of  an  increased  amount  of  air  in  the  thorax  with  a  total  inability  to  expel  it. 
The  respirations  are  diminished  in  frequency  to  12  or  10  per  miiiute.  The 
natural  rhythm  b  also  greatly  disturbed,  and  inspiration  is  seen  to  b^  short  and 
gasping,  and  followed  immediately  by  greatly  prolonged  expiration.  The 
expansile  movement  of  the  chest  is  very  limited,  and  in  inverse  nltio  to  the 
pttient's  efiforts  at  breathing.  There  is  lowering  of  the  diaphragm.  Palpa- 
tim  is  negative  in  its  practical  results.  Percussion  ^delds  a  hyperfesonance; 
in  advanced  cases  with  associated  emphysema  semitympanic  resonance  is 
common.  Qn  auscultation  inspiration  is  found  to  be  short  and  feeble,  and 
expiration  much  prolonged  and  accompanied  by  a  low-toned  wheezing  sound 
that  may  also  be  audible  to  onlookers.  A  great  variety  of  dry  r&les  are  heard, 
diiefly  high  pitched,  sibilant,  and  sonorous,  that  are  more  marked  on  expira- 
tion than  inspiration.  They  also  change  their  character  and  situation  fre- 
quently. At  the  close  of  the  attack  moist  rales  may  be  heard,  and  occasionally, 
when  bronchitis  complicates  asthma,  the  moist  rales  may  be  combined  through- 
out the  paroxysms. 

The  duration  of  the  attack  is  various,  ranging  from  a  few  minutes  to  several 
hours,  though  rarely  it  may  endure  a  week  or  two,  with  spontaneous  re- 
missions during  the  day  {e,  g.  when  chronic  bronchitis  coexists).  Usually  it 
subsides  abruptly,  with  the  expectoration  of  rounded  gelatinous  masses  and, 
Uter  still,  of  mucopurulent  material.  The  former,  when  floated  in  water, 
are  found  to  be  composed  of  the  so-called  Curschviann' s  spirals  (mucous  molds 
of  the  smaller  tubes),  and  the  spiral  character  of  these  small,  ball-like  pellets 
inay  even  be  detectable  with  the  naked  eye.  When  examined  microscopically 
their  spiral  structure  is  evident.  Two  forms  are  recognized:  (1)  CAnposed  of 
ii'Kum,  arranged  spirally;  in  its  meshes  may  be  observed  alveolar  cells,  many 
of  which  have  undergone  fatty  degeneration.  (2)  A  perfectly  clear  and 
translucent  filament  that  is  most  probably  composed  of  transformed  mucin  and 
occupies  the  center  of  the  coiled  spiral  of  mucin.  In  the  early  stage  of  the 
attack  Curschmann's  spirals  (Fig.  45)  are  invariably  present  in  the  expectora- 
tion, and  in  many  instances  Charcot-Leyden  octahedral  crystals  are  also 
visible.  TTie  latter  are  a  product  of  the  eosinophile  leukocytes  and  are  found 
*l»  in  the  semen,  in  leukemia,  and  in  the  stools  of  patients  suffering  with 
intestinal  parasites.  Miiller,  Fink,  Leyden,  and  others  have  demonstrated 
extremely  large  numbers  of  eosinophilic  leukocytes  in  the  sputum.  Fink  and 
34 
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Treatment. — ^The  indications  for  treatment  are — (1)  to  cut  short  the 
paroxysms  and  (2)  to  prevent  a  recurrence  of  subsequent  attacks. 

(1)  To  bring  relief  during  the  paroxysms  we  should  ascertain  the  exciting 
Gtttse,  and  remove  it  promptly  if  possible  to  do  so.  In  one  of  my  own  cases 
t|Holonged  paroxysm  was  cut  short  by  a  calomel  purge  followed  by  an  enema. 
An  overloaded  stomach  calls  for  an  emetic,  and  other  causal  factors  are  some- 
times  removable  (e,  g.,  congestion  of  the  nasal  mucosa,  dust,  vegetable  emana- 
txHis).  If  the  cause  is  irremovable,  the  patient  should  be  kept  in  a  freely 
ventOated  apartment,  and  everything  that  tends  to  impede  respiration  must 
be  removed.  The  choice  of  posture  as  affording  the  greatest  relief  may  usually 
be  left  to  the  patient. 

To  cut  short  the  paroxysms:  Adrenalin  has  been  shown  experimentally  to 
relieve  bronchoconstriction,  and  clinically  will  very  frequently  abort  or  cut  short 
an  attack  of  asthma.  It  must  be  given  subcutaneously  (0.5  to  1.0  c.c.  of  1  : 
1000  solution)  or  may  be  dropped  into  the  nose  if  a  physician  is  not  convenient 
to  give  the  hypodermic.  Adrenalin  by  the  mouth  is  valueless.  Massalongo 
places  chief  reliance  on  combined  adrenalin  and  pituitary  treatment.  With  this 
it  is  frequently  advisable  to  give  a  hypodermic  of  morphin  for  its  soothing,  relax- 
ing, and  sedative  effect,  as  one  of  the  chief  features  of  the  cases  is  the  dread  and 
tear  of  the  patient  of  an  attack.  Atropin  is  another  drug  that  has  a  very  dis- 
tinct antianaphylactoid  effect.  It  is  best  cqmbined  with  the  morphin  and  given 
hypodermically.  More  recently  benzyl  benzoate  has  been  reported  to  have 
given  excellent  results  in  treatment  of  asthmatic  attacks,  due  to  its  well-marked 
spasm-relaxing  effect  on  smooth  muscle. 

(2)  In  order  to  prevent  further  attacks  it  is  sometimes  possible  to  desensitize 
the  patient  sensitive  to  bacterial  protein  by  means  of  autogenous  vaccines. 
Walker*  reports  that  of  his  28  patients  who  were  treated  with  vaccines  to  which 
they  were  sensitive,  75  per  cent,  were  relieved  and  21  per  cent,  improved;  of  150 
non-sensitive  individuals  treated  with  vaccines  prepared  from  sputum  cultures, 
40  per  cent,  were  relieved  and  20  per  cent,  improved.  Babcock^  prepares  the 
vacdnes  from  cultures  taken  from  some  point  of  focal  infection;  Laskowitz,' 
basing  his  idea  upon  the  work  of  Sanford  in  the  Mayo  Clinic,  removes  the  intra- 
tracheal secretions  by  aspiration,  boils  it  down,  and  from  this  prepares  a  stand- 
ard solution  for  injection;  Rogers*  prepares  a  vaccine  from  cultures  of  the 
^tum;  Kahn  and  Emsheimer,^  on  the  basis  that  the  offending  protein  is  in 
the  blood  during  an  attack,  withdraw  20  to  30  c.c.  of  blood  into  a  sterile  flask 
in  which  are  a  few  beads,  defibrinate  the  blood  by  shaking  well,  and  then  re- 
inject it  at  once  into  the  muscles  of  the  loin.  In  addition  to  the  methods  that 
have  been  devised  to  relieve  asthmatics  who  are  sensitive  to  bacterial  protein, 
it  B  also  possible  to  desensitize  those  sensitive  to  other  proteins,  such  as  animal 
hair,  pollens,  and  food  proteins.  The  sensitiveness  of  patients  may  be  tested 
by  the  subcuticular  injection  of  suspected  proteins,*  0.1  c.c.  (the  proteins  from 
a  large  variety  of  food  substances,  animal  emanations,  and  so  on  are  on  the 
nwrket  in  order  to  be  used  for  the  purpose  of  determining  sensitiveness).  A 
positive  reaction  is  shown  by  the  appearance  forty-eight  hours  after  the  injec- 
tion of  a  papule  surrounded  by  a  zone  of  erythema,  which  persists  for  a  period 
longer  than  twenty-four  hours.  After  the  determination  of  the  offending  pro- 
tein, it  is  absolutely  withdrawn  from  the  diet  and  the  patient  is  then  given  mi- 

>  Arch.  Int.  Med.,  1919,  xxiii,  220. 

'  Jour.  Amer.  Med.  Assoc. j  1915,  Ixiv,  2115. 

» New  York  Med.  Jour.,  1915,  xii,  950. 

*  PradUionery  1916,  xcvi,  573. 

» Arch.  Int.  Med..  1916,  xxvii,  445. 

•  Walker,  Arch.  Int.  Med.,  1918,  xxii,  466. 


540  DISEASES  OF  THE  RESPIRATORY  SYSTEM 

bleedings  may  precede  by  weeks,  months,  or  even  years  any  rational  symptoii^s 
or  physical  signs  of  pulmonary  tuberculosis.    In  such  instances  the  pie-ezisten  < 
of  latent  foci  of  disease  may  be  assumed. 

In  quantity  the  hemorrhage  varies  greatly,  ranging  from  less  than  an  oun. 
to  a  pint  or  more.  In  advanced  cases  in  which  cavities  have  formed  lar  _  ^ 
vessels  may  become  eroded,  followed  by  copious  and  dangerous  hemorrha^^^^. 
Fatal  hemorrhage  may  take  place  into  a  cavity  without  the  occurrence  of 

hemoptysis,  as  in  a  case  dissected  by  Osier  at  the  Philadelphia  Hnapit:^  —^\ 
The  distinctive  characters  of  the  blood  discharged  are  mainly  as  folh 
bright  color,  very  frothy  (being  mixed  with  air),  and  not  clotted.  In  the 
of  hemorrhage  proceeding  from  a  large  cavity  the  blood  may,  rarely,  pcnz^Dur 
forth  in  a  free,  dark  stream. 

Physical  Signs. — ^These  are,  for  the  most  part,  negative.    Quite 
monly  moist  bronchial  r&les  are  audible  on  auscultation;  palpation  and 
cussion  should  not  be  practised  either  during  or  immediately  after  the  h< 
optysis. 

Hemoptysis  Not  Due  to  Pulmonary  Tuberculosis. — (a)  In  affections  of 
mitral  and  aortic  valves,  especially  in  mitral  stenosis,  hemorrhage  from 
bronchi  is  not  uncommon,  and  the  way  in  which  these  lesions  lead  to  pulmon^^aiy 
congestion  (vide  Discussion  of  Organic  Affections  of  the  Heart).     During    "^be 
progress  of  these  cases  hemorrhages  often  occur  at  considerable  intervals;  iMi^cy 
may  either  be  slight,  lasting  only  a  few  minutes,  or  quite  free,  extending  o  ^wer 
periods  of  a  few  days  or  a  week. 

(6)  As  a  rule,  in  the  beginning  small  hemorrhages  occur  for  several  we^cs 
from  pressure  of  an  aneurysmal  dilatation  upon  the  bronchial  mucosa,  or  timbre 
may  be  weeping  of  blood  through  the  exposed  layers  of  fibrin  composing  'the 
walb  of  the  sac.  The  bleeding-point  can  be  discovered  with  the  laryngoscopy* 
when  an  aneurysm  of  the  innominate  or  of  the  aorta  impinges  upon  the  tradtcA- 
A  large  and  often  quickly  fatal  hemorrhage  occurs  from  rupture  into  tii« 
respiratory  tract. 

(c)  Arthritic  hemoptysis  is  undoubtedly  associated  with  gouty,  degco^*'" 
ative  changes  in  the  terminal  blood-vessels  of  the  lung,  though  no  coaJ'S* 
pulmonary  lesions  are  induced   by  the  recurring  hemorrhages.     Altho^^^^ 
the  hemorrhages  may  occur  at  intervals  for  years,  as  a  rule  they  finally  becoro* 
arrested,  and  only  rarely  lead  to  a  fatal  issue.     I  have  never  observed  "tbw 
form  of  hemoptysis  occurring  independently  of  chronic  bronchitis.     In  emphy- 
sema and  chronic  bronchitis  small  hemorrhages  may  occur,  and  occasional^' 
coagula  in  the  form  of  casts  are  formed  in  the  bronchi  and  afterward  ejected- 
It  is  probable  that  the  source  of  the  large  bleedings  is  an  vlcer  in  the  bronchial 
mucosa. 

(rf)  The  hemoptysis  that  is  connected  with  the  menstrual  Junction  is  of  fre- 
quent occurrence.  I  saw  recently  a  patient  in  whom  free  bleeding  has  occurreu 
at  intervals  of  four  weeks  for  a  couple  of  years,  with  an  absence  of  the  meiis^- 
In  another  instance,  a  patient  of  Dr^  Byers,  recurring  hemorrhages  of  the 
lungs  took  place  instead  of  the  regular  menstrual  discharge  for  three  suc- 
cessive months,  and  a  comparatively  rapid  and  fatal  form  of  phthisis  was 
developed. 

(r)  The  precedinp  group  is  to  be  distinguished  from  those  cases  in  whi<^* 
trininl    bronchial    hcmorrhaqrs   sometimes    occur,    and    in    delicate,   hyster*-^ 
females.     Aitliough  these  bleedings  are  accompanied  by  cough,  it  is  not  ui 
common  to  find,  upon  careful  examination,  that  the  blood  comes  from  tf 
upper  air-passages. 

(/  )  H(Mnoptysis  may  result  from  sewre  injuries  inflicted  upon  the  thora^^  ' 
and  last  for  (lavs. 
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a  year  or  more.    In  a  case  observed  by  myself  the  patient  has  experienced  a 

recurrence  once  annually.    The  paroxysms  may  occur  at  regular  though  much 

briefer  intervab.    The  cases  usually  manifest  ordinary  bronchitic  symptoms, 

with  or  without  fever  at  the  outset.    The  cough  soon  becomes  troublesome 

and  is  paroxysmal.    There  b  expectoration  of  rounded  masses,  which,  when 

aniaveled,  are  found  to  be  true  molds  of  the  affected   tubes  exhibiting  a 

Itminated  structure.    The  larger  casts  (which  are  of  the  size  of  a  goose-quiU 

or  even  larger)  may  be  hollow.    They  are  of  whitish  or  grayish-white  color. 

Hemorrhage  may  occur. 

Phydeil  Signs. — Owing  to  the  obstruction  offered  by  the  casts,  there  is  a 
diminished  amount  of  air  entering  the  corresponding  part  of  the  lung.  Hence 
the  tactile  fremitus,  local  expansion,  and  respiratory  murmur  are  diminished 
over  the  affected  area.  The  percussion  note  over  the  uninvolved  portions 
of  the  lung  is  clear  or  hyperresonant.  The  portions  of  the  limg  supplied  by 
the  affect^  tubes  give  impaired  percussion  resonance,  and  if  they  collapse, 
thoe  is  a  dulness  or  percussion.  Dislodgment  of  the  casts  is  followed  by  a 
normal  respiratory  murmur. 

Diagnosis. — ^The  presence  of  mucous  or  of  fibrinous  casts  of  the  finer 
broDchial  tubules  serves  to  distinguish  this  condition.  The  fibrinous  molds 
met  with  in  diphtheria  and  pseudomembranous  croup,  with  extension  into  the 
bnmdii,  must  also  be  eliminated.  In  doubtful  cases  a  bacteriologic  examina- 
tion of  the  membranous  casts  should  be  made.  If  the  Klebs-L5£9er  bacilli 
tie  then  found,  its  diphtheritic  nature  is  proved.  In  truly  diphtheritic  cases 
the  membrane  does  not  present  the  laminated  structure. 

Tlie  prognosis  in  the  acute  form  is  quite  grave;  the  chronic  variety, 
thoa^  pursuing  an  exceedingly  long  course  that  ranges  from  five  to  fifteen 
yeais,  rarely  terminates  fatally. 

Treatment. — ^This  is  to  be  conducted  on  the  same  principles  as  those 
in  simple  acute  bronchitis.  In  the  acute  form  an  attempt  should  be  made 
to  soften  and  separate  the  casts  by  the  topical  application  of  steam,  by  inhala- 
tion, and  alkaline  sprays  {e.  g,,  lime-water).  Pilocarpin  was  employed  in  one 
mstance  under  my  own  observation  with  apparent  good  results;  it  tends  to 
exdte  free  bronchial  secretion.  Emetics  should  be  resorted  to  without  delay 
when  the  signs  of  cyanosis  show  themselves. 

In  the  chronic  form  nothing  can  be  accomplished  by  treatment  during 
the  intervals  between  the  acute  exacerbations  that  will  tend  to  obviate  a 
recurrence  of  the  attacks  or  to  mitigate  their  severity. 


«  » 
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to  reducing  the  rapidity  of  the  heart's  action  and  lowering  the  blood-pressure 
are  the  ice-bag  to  the  precordia,  and  aconite  and  other  arterial  sedatives  in- 
ternally. Lunde,  Alexander,  and  others  have  found  remarkable  results  from 
injection  of  3  c.c.  of  20  per  cent,  camphorated  oil.  Arthur  Foxwell  recommends 
venesection  in  cases  in  which  venotis  congestion  is  present,  and  also  lays  stress 
upon  measures  that  confine  the  blood  to  the  systemic  circulation — i.  f.,  nutri- 
tious food,  large  doses  of  the  nitrites,  hot  foot-baths,  leeches  to  the  anus,  and 
ligatures  applied  to  the  thighs  and  arms.  Brown,  Otis,  and  others  advise  that 
the  blood-pressure  be  frequently  observed,  and  if  found  to  be  high,  nitrite  of 
sodium  or  nitroglycerin  should  be  employed.  The  pulmonary  capillaries  may 
also  be  effectually  depleted  by  the  use  of  salines.  I  have  found  dry  cupping 
over  the  chest  of  the  greatest  service  in  cases  dependent  upon  congestion. 
Eating  ice  and  partaking  freely  of  iced  drinks  are  also  useful  measures.  MuUer 
commends  intravenous  saline  infusion  to  promote  coagulation.  Blood-serum 
or  normal  horse-serum  may  be  used  with  the  same  object  in  view.  A  prepara- 
tion of  blood-platelets  is  upon  the  market  as  well  as  dried  horse-serum,  both  of 
which  lessen  bleeding  time.  Hemoptysis  is  usually  accompanied  by  cough  that 
constantly  disturbs  the  vascular  serenity  and  excites  fresh  bleeding;  it  demands 
opium  or  morphin  (hypodermically).  Wiggers  advocates  pituitary  therapy 
because  this  glandular  substance  raises  systemic  but  lowers  pulmonary  blood- 
pressure.  Amyl  nitrite  in  doses  of  from  3  to  9  minims  often  promptly  arrests 
the  bleeding  by  causing  an  immediate  fall  in  blood-pressure  at  the  bleeding 
points,  "thus  giving  time  for  clotting  to  take  place"  (Calvert).  If  the  bronchial 
passages  of  the  well  lung  are  filling  with  blood,  causing  dyspnea  and  cyanosis, 
it  is  best  to  turn  the  patient  on  the  diseased  side  with  his  head  over  the  side  of 
the  bed  (Bums).  Perhaps  the  principal  measures  to  control  hemoptysis  arc 
the  mechanical,  and  among  these  tem]x>rary  artificial  pneumothorax  with  col- 
lapse of  the  lung  is  especially  advisable  with  hemorrhage  from  an  ulceration. 

When  hemoptysis  is  associated  with  organic  disease  of  ike  hearty  the  main 
indication  is  to  strengthen  that  organ  by  bodily  rest  and  quiet  and  by  the  use 
of  cardiac  tonics,  especially  digitalis.  In  a  patient  of  my  own,  suffering  from 
hemoptysb  due  to  mitral  regurgitation,  the  bleedings  are  readily  controlled  by 
th^  free  use  of  digitalis. 

Allien  in  thoracic  aneurysm  or  advanced  pulmonary  tuberctJosis  the  blood  is 
ejected  in  mouthfuls,  we  may  safely  infer  that  erosion  of  a  vessel  or  rupture  ol 
the  aneurysm  has  taken  place.  Here  the  object  is  to  bring  about  the  formar 
tion  of  a  thrombus  that  will  arrest  the  hemorrhage.  Perfect  quiet  in  the 
horizontal  position  tends  to  allay  the  vascular  excitement,  and  the  induction 
of  fainting  by  venesection  is  a  measure  worthy  of  a  trial.  Opium  is  contra- 
indicated  in  these  cases,  since  if  cough  be""  checked  inundation  of  the  brondiial 
system  with  the  blood  (the  chief  danger)  or  aspiration-pneumonia  will  be 
favored.  R.  H.  Babcock  gives  an  immediate  injection  of  atropin  sulphate 
(P*-  TU  ^o  ^V)  when  hemorrhage  occurs  from  a  cavity.  In  repeated  or  severe 
hemorrhage  from  the  lungs  all  reporters  are  united  in  expounding  the  splendid 
results  obtained  from  inducing  artificial  pneumothorax. 

In  all  instances  of  hemoptysis  treatment  should  not  end  with  cessation  of 
the  hemorrhage.  A  tendency  to  recurrence  is  manifested  in  many 
and  for  small,  repeated  hemorrhages  emetin  hydrochlorid  may  prove  of 
vice.  The  patient  should  not  be  allowed  to  indulge  in  a  stimulating  diet; 
he  should  eschew  tobacco  and  alcoholic  stimulants,  and  avoid  all  physiad  and 
mental  strain.  Every  source  of  bronchial  irritation  should  be  carefully 
avoided,  and  attacks  of  bronchitis,  however  mild,  should  receive  the  most 
careful  attention.  A  climate  far  removed  from  the  seaside  is  best.  Moderate 
exercise  is  serviceable,  as  well  as  a  liberal  amount  of  nutritious  food. 
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Passive,  unlike  active,  hyperemia  is  always  a  secondary  condition,  and  is 
quite  common.  Two  forms  are  distinguishable:  (a)  Mechanical,  and  (6) 
Hypostatic. 

(o)  Mechanical  Hyperemia  {Brown  Induration), — Pathology. — ^The  pul- 
monary vessels  are  distended,  the  lungs  as  a  whole  enlarged,  and  the  air-cells 
crepitate  but  little,  owing  in  great  part  to  the  encroachment  upon  the  air- 
spaces by  the  dark  venous  blood.  The  lungs  are  of  a  reddish-brown  color 
id  afford  increased  resistance  to  efforts  at  cutting  or  tearing.  On  section 
reddish-brown  tint  rapidly  changes  to  a  vivid  red  from  oxidation  of  the 
Imeinoglobin  when  exp>osed  to  the  atmosphere.  The  process  commences  at 
tlie  extreme  base,  extends  upward,  and  may  finally  become  general.  The 
interstitial  connective  tissue  is  increased,  and  is  often  edematous,  while  the 
alveolar  cells  contain  altered  blood-pigment,  usually  in  the  form  of  hemosiderin 
and  responding  to  the  usual  tests  for  iron. 

Etkiogy. — ^Mechanical  hyperemia  results  from  the  obstruction  of  the 
return  of  blood  to  the  left  heart,  and  among  special  causative  conditions  are 
mitral  constriction,  mitral  regurgitation,  dilatation  of  the  right  ventricle, 
and  certain  cerebral  injuries  and  diseases.  It  may  also  be  a  symptom  of 
asphyxia,  and  rarely  it  arises  from  pressure  of  tumors. 

Symptoms. — ^The  most  marked  feature  is  dyspnea^  particularly  when 
secondary  to  organic  cardiac  diseases  with  failure  of  the  right  ventricle.  Cough 
is  common,  and  an  expectoration  of  frothy  serum  or  hlood  (hemoptysis)  con- 
taining pigmented  alveolar  epithelial  cells  is  the  most  characteristic  clinical 
feature. 

Diafnosis. — ^With  a  clear  history,  in  addition  to  the  dyspnea,  cough, 
and  the  characteristic  expectoration,  the  recognition  of  passive  hyperemia  of 
the  lungs  is  a  simple  matter.  Tillman  points  out  that  brown  induration  from 
mitral  stenoses  may  give  rise  to  impairment  of  resonance  at  the  apex  with  modi- 
fication of  the  breath  sounds  and  the  presence  of  moist  rales  in  one  or  both 
apices,  resembling  the  findings  with  incipient  pulmonary  tuberculosis.  The 
prognosis  and  treatment  will  be  considered  in  connection  with  the  causative 
Tections. 
(6)  Hypostatic  Hyperemia. — Pathology. — ^The  parts  of  the  lung  that 
affected  are  dark  in  color  and  the  vesicles  distended  with  a  transudate 
of  blood  and  serum.  In  this  way  the  air-cells  may  become  emptied  of  air 
(9j)lenization,  hypostatic  pneumonia),  and  the  resulting  condition  is  in  most 
uistances  to  be  regarded  as  a  mild  grade  of  lobular  pneumonia. 

Etiology. — Feeble  cardiac  action,  as  in  long-continued  fevers,  debilitating 
rfironic  affections  in  old  persons,  combines  with  a  prolonged  dorsal  position 
of  the  body  (gravitation  thus  favoring  its  development)  in  producing  the  con- 
dition. This  explains  why  the  condition  is  found  usually  at  the  bases  of 
the  lungs,  and  is  most  marked  posteriorly.  It  is  common  for  the  same  reason 
*n  carcinoma,  tuberculosis,  chronic  rheumatism,  typhoid  fever,  etc.  Hypo- 
static congestion  has  followed  morphin-poisoning,  and  is  particularly  apt  to 
occur  in  persons  suffering  from  brain  lesions,  notably  those  which  induce 
P^ftilysis  or  coma  (Hare). 

Tlie  symptoms  are  wholly  indefinite;  indeed,  none  may  be  present.  Priory 
™s  pomted  out  that  old  persons  in  the  incipiency  of  the  disease  begin  to  sleep 
^th  the  mouth  open,  so  as  to  effect  the  entrance  of  more  air.  Commencing 
^onofis  may  indicate  the  development  of  hy]x>stasis,  and  a  careful  physical 
^^^omination  of  the  lower  lobes  of  the  lungs  will  show  increased  fremitus,  slight 
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blood  also  exhibits  more  or  less  change,  as  in  cachectic  states,  general  septicemia, 
and  the  like.  Instances  are  met  with  in  which  pulmonary  edema,  due  to  vaso- 
motor relaxation  from  toxic  states,  develops  suddenly.  The  edema  that 
occurs  in  nephritis  of  various  types  has  been  quite  definitely  shown  to  be  due 
to  retention  of  salt  from  inability  of  the  kidney  to  excrete  it.  There  is  a 
consequent  water  retention  to  maintain  the  normal  tonicity  of  the  body  fluids. 

Etiology. — ^Pulmonary  edema  is  secondary  to  pneumonia  and  acute 
and  chronic  affections,  but  not  with  any  degree  of  constancy;  nor  is  it  espe- 
cially liable  to  be  associated  with  congestion  or  with  low  grades  of  inflammation 
of  .the  lungs.  Among  the  diseases  of  which  it  forms  a  terminal  condition 
are— valvular  affections  of  the  heart,  fatal  forms  of  anemia,  acute  and  chronic 
Bri^t's  disease,  cerebral  lesions  (hemorrhage,  traumatism),  and  acute  infec- 
tious fevers  with  failure  of  cardiac  power.  Edema  may  follow  thoracentesis 
and,  rarely,  the  intravenous  injections  of  saline  solutions. 

Symptoms. — ^In  edema  of  the  limgs  the  air-space  is  lessened  in  direct 
proportion  to.  the  amount  of  serum  occupying  the  alveoli;  hence  dyspnea  is 
always  present  and  is  often  a  conspicuous  symptom.  There  are  coitgh  and 
bmnchorrhea.  The  sputum  is  usually  abundant  and  frothy,  and  is  expectorated 
with  difficulty.  At  times,  and  especially  in  the  acute  forms,  it  is  tenacious 
and  may  give  rise  to  alarming  laryngeal  obstruction.  It  is  blood-stained  if 
congestion  be  combined.  The  condition  does  not  give  rise  to  elevation  of 
temperature  except  in  the  inflammatory  type,  in  which  fever  is  constantly 
present.  The  pulse  is  accelerated  and  feeble,  and  cyanosis,  particularly  in 
cases  of  collateral  edema,  usually  appears.  The  extremities  are  cool  and  often 
livid. 

Physical  Signs. — ^The  reasons  adduced  to  explain  the  dyspnea  likewise 
render  intelligible  the  physical  signs  encountered.  There  is  dulness,  though 
rarely  complete,  over  the  areas  involved;  the  vesicular  murmur  is  feeble  or 
absent  or  there  may  be  bronchovesicular  breathing.  Since  the  bronchioles 
contain  serum,  small  bubbling  r&les  are  audible  with  inspiration  and  at  the 
beginning  of  expiration  over  the  seat  of  the  edema. 

A  recurrent  variety  has  been  studied  by  Crummer,  Riesman,  and  others, 
coming  on  without  any  apparent  exciting  cause  and  often  proving  fatal. 
'The  chief  symptoms  are  agonizing  dyspnea,  cyanosis,  cough,  expectoration 
of  frothy,  albuminous  fluid,  and  profound  prostration'*  (Riesman).  Recovery 
from  an  attack  is  frequent  and  sudden. 

The  diagnosis,  with  a  clear  history,  is  based  upon  the  incomplete  dulness 
that  is  usually  bilateral  and  most  marked  at  the  bases,  upon  the  bubbling 
riles  heard  over  the  corresponding  area,  and  u]x>n  the  absence  of  any  febrile 
movement,  except  the  latter  be  due  to  some  underlying  affection.  Hydro- 
thorax  bears  some  ]x>ints  of  resemblance  to  edema  of  the  lungs,  but  in  this 
condition,  unlike  edema,  the  upper  level  of  dulness  is  movable  on  change 
of  position  of  the  patient.  Moist  r&les,  audible  in  pulmonary  edema,  are 
absent  in  hydrothorax.  Bronchopncuvionia  may  be  mistaken  for  pulmonary 
wema,  though  it  has  a  different  mode  of  onset.  It  is  also  accompanied  by 
fever,  glairy,  tenacious  expectoration,  and  more  sharply  localize<l  areas  of 
oulness  than  appear  in  edema. 

The  prognosis  is  governed  by  the  pre-existing  condition  to  which  tlie 
edema  is  due.  Thus,  if  secondary  to  a  general  dropsy  due  to  n^nal  or  cardiac 
disease,  it  often  destroys  life  with  great  rapidity.  Inflaniniatory  edema  fol- 
lowing lobar  pneumonia  is  also  grave  in  the  extreme. 

The  treatment  is  that  of  the  associated  or  causative*  afT<»ctions.  The 
limitation  of  the  transudation  and  the  direct  removal  of  the  serous  effusion 
from  the  lungs  are  of  great  importance.     We  shoidd  frecjueiitly  change  the 
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be  the  direct  cause  of  death.    Rarely  a  fatal  issue  is  due  to  dilatation  of  the 
right  heart,  followed  by  tricuspid  regurgitation. 

Treatment. — ^The  condition  is  incurable.  The  patient  should,  how- 
ever, be  placed  under  the  best  sanitary  conditions,  and  if  practicable  he  should 
make  a  permanent  change  of  climate.  A  suitable  resort  should,  be  selected 
in  accordance  with  the  rules  indicated  in  the  treatment  of  Pulmonary  Tube^ 
culosis,  and  every  effort  should  be  put  forth  to  improve  the  general  nutrition 
of  the  patient.  Due  attention  should  be  given  to  the  associated  bronchitis, 
as  well  as  to  any  symptoms  that  may  arise  during  acute  exacerbations.  Zim- 
mem  recommends  Roentgen  therapy  for  cicatricial  retraction. 


PULMONARY  ATELECTASIS 

(CoUapse  of  the  Lungs;  Compression  of  the  Lungs) 

Definition. — Atelectasis  of  the  lungs  is  a  condition  occasioned  by  the 
removal  of  the  air  from  the  air-cells — ^a  state  directly  the  opposite  of  emphy- 
sema.   The  air  disappears  largely  in  consequence  of  the  process  of  absorption. 

Patliology. — ^The  affected  lung  spots  sink  in  water,  being  non-crepitant. 
They  present  through  the  pleiu*a  a  bluish-red  tint,  and  on  cross-section  a  brown- 
ish-red color.  The  surface  of  the  affected  areas  is  smooth  and  depressed. 
The  bronchi  supplying  the  collapsed  parts  may  be  occluded  by  inflammatory 
products,  but,  as  shown  by  Legendre  and  Bailly,  the  air-cells  involved  may  be 
inflated  by  means  of  a  blowpipe. 

Apart  from  more  or  less  capillary  distention,  there  are  no  histologic  changes 
in  the  atelectatic  areas. 

Etiology. — The  condition  occurs  most  frequently  in  the  newborn,  and 
is  then  due  to  defective  respiration.  When  acquired,  however,  there  are  three 
modes  of  production:  (1)  The  first  step  consists  in  a  more  or  less  complete 
plugging  of  the  smaller  bronchi  with  mucopus  and  other  products  of  bronchial 
inflammation.  If  complete,  air  can  no  longer  enter  on  inspiration,  and  as 
the  contained  air  gradually  becomes  absorbed  atelectasis  is  the  natural  result 
This  condition  is  very  commonly  associated  with  bronchopneumonia,  especially 
in  children.  New  growths  may  occlude  the  smaller  bronchi  and  produce  a 
similar  result.  (2)  A  frequent  mode  of  origin  is  through  compression  of  the 
lungs,  resulting  from  positive  intrathoracic  pressure,  after  the  normal  con- 
tractility of  the  lung  has  been  overcome.  Instances  of  this  may  be  produced 
by  pleural  effusion,  hydrothorax,  pneumothorax  (artificially  induced  pneumo* 
thorax),  pericardial  effusion,  great  cardiac  h^'pertrophy,  a  solid  tumor,  or  an 
aneurysm  of  the  arch.  Not  infrequently  abdominal  tumors,  excessive  meteor- 
ism,  and  ascites  make  sufficient  upward  pressure  against  the  diaphragm  to 
cause  compression  of  the  lower  lobes  of  the  lungs.  (3)  Conditions  that  weaken 
and  obstruct  the  inspiration  may  produce  this  disease,  such  as  certain  Inmin 
affections,  paralysis  of  the  pneumogastric,  and  paralysis  of  the  chest  walls. 
Thoracic  deformities  may  produce  pulmonary  atelectasis,  and  in  extreme 
grades  of  kyphoscoliosis  the  lung  occupying  the  side  corresponding  to  the 
convexity  of  the  spinal  column  is  small.  While  the  lung  expansion  and  the 
growth  of  the  organ  are  greatly  interfered  with,  true  atelectasis  rardy  occurs 
from  this  cause,  particularly  if  the  condition  arises  in  youth,  owing  to  the 
natural  retractility  of  the  lung.  Among  conditions  arising  from  drformities 
of  the  chest  is  the  so-called  aplasia  of  the  lungs. 

Symptoms. — Atelectasis  is  a  secondary  condition,  and  its  symptcmis  are 
very  generally  veiled  by  those  of  the  primary  disease.    It  arises  frequently  in 
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e  attributable  to  congestion.    Undoubtedly  its  exact  source  is  the  mucosa 

I  the  small  bronchi;  later  it  is  the  direct  consequence  of  the  ulceration  of  an 

Brtery  or  of  the  rupture  of  an  aneurysmal  sac  that  has  its  seat  in  a  branch  of 

Ike  pidmonary  artery.    After  the  tuberculous  cavities  have  healed,  calcareous 

nunes  are,  from  time  to  time,  expectorated,  together  with  more  or  less  blood. 

(O  Vlcers  of  the  Larynx,   Trachea,  or  Bronchi. — Rarely,  ulcers  in  adjacent 

itnictures  erode  the  larger  branches  of  the  pulmonary  artery  and  cause  copious 

uA  speedily  fatal  hemorrhages.     Osier  observed  a  fatal  hemorrhage  in  a  case 

ff  dmuiic  bronchitis  with  emphysema.     ( / )   Fibrinous  bronchitis  induces 

koBoptysis  by  rupturing  the  capillaries  in  the  bronchial  mucosa  at  the  time  of 

Mptntion  of  the  bronchial  casts,     (g)  Carcinoma  of  the  lung  produces  frequent 

cqwctoration  of  blood.     (A)  Gangrene  and  abscess  of  the  lung,     (i)  Parasites 

{fangonimus  westermanii),     (j)  Injuries  to  the  thorax. 

(2)  Diseases  of  Other  Organs  than  the  Lung. — (a)  Affections  of  the  heart 
ict  as  a  cause,  and  especially  advanced  mitral  disease  with  pulmonary  con- 
gestion. It  not  infrequently  develops  during  the  stage  of  adequate  compensa- 
tkn.  In  a  preponderating  proportion  of  the  latter  instances  the  hemorrhage 
iidif^t,  but  it  may  be  profuse  and  recur  at  intervals  for  many  years.  (6) 
hiwysm  of  the  branches  of  the  pulmonary  artery  and  of  the  arch  of  the 
iorti  (usually  with  rupture  of  its  coats)  is  a  rare  cause  of  hemoptysis. 

(3)  Certain  diseases,  such  as  purpura  hemorrhagica,  scurvy,  anemia, 
hmopkilia,  and  nudigrumt  forms  of  certain  acute  infectious  diseases  {e,  g.,  yellow 
fever),  cause  hemoptysis.  In  this  class  of  cases  the  hemorrhages  are  due 
other  to  a  diseased  condition  of  the  vessel  walls  or  to  the  tendency  to  spon- 
tioeous  hemorrhage  that  occurs  in  the  blood  dyscrasia. 

(4)  Yieaiicms  hemop^sis  is  not  uncommon  during  menstruation  or  when 
ttKDorrhea  is  present.  Unless  occurring  at  the  time  of  the  regular  menses 
It  is  not  to  be  regarded  lightly,  and  is  of  the  same  significance  as  when  taking 
piBoe  in  the  male. 

.  (5)  Endarteritis. — ^According  to  Sir  Andrew  Clarke  this  is  a  common  cause 
rf  lecurring  hemorrhages  in  aged  persons. 

Symptoms. — Hemoptysis  is  so  commonly  a  symptom  of  that  most 
ft^iuent  and  dread  disease,  phthisis,  as  to  raise  suspicions  of  the  latter  in  the 
Dunds  of  the  laity  and  physicians  as  soon  as  it  occurs.  It  is  appropriate, 
ti»efore,  to  note,  first,  the  features  of  hemoptysis  when  dependent  upon 
pBhnonary  tuberculosis,  anc}  then  to  point  out  its  clinical  peculiarities  when 
4k  to  other  conditions. 

In  indpient  pulmonaiy  tuberculosis  hemoptysis  develops  suddenly  as  a 

rok»  a  vjarm,  saline  taste,  lasting  but  a  few  moments,  generally  preceding  the 

*«pectoration  of  blood.    The  blood  is  coughed  up,  and  the  bleeding  may  last 

^y  a  few  minutes  or  may  continue  for  days,  the  sputum  being  apt  to  remain 

Nooi«tained  for  a  longer  period.    The  immediate  effect  of  the  hemorrhage, 

""W'ever  slight,  is  to  alarm  the  patient,  inducing,  besides  mental  agitation, 

fdiac  palpitation  and  other  nervous  concomitants.     A  small  hemorrhage 

KQot  attended  with  any  other  results,  but  large  ones  give  rise  to  the  symptoms 

of  thock,  combined  with  those  of  symptomatic  anemia.    When  the  hemorrhage 

IS  large,  blood  to  the  amount  of  a  mouthful  may  be  ejected  with  each  cough, 

luid  in  these  instances  the  effect  of  the  profuse  bleeding  is  evidenced  by  such 

flj^ptoms  as  vertigo,  syncope,  cold  extremities,  excessive  pallor,  perspiration, 

•nd  a  rapid,  small,  feeble  pidse.    This  is  followed,  if  the  attack  does  not  prove 

^eedily  fatal,  by  considerable  restlessness,  and  later  not  infrequently  by  mild 

felirium  and  more  or  less  fever. 

In  comparatively  rare  instances  the  same  patient  has  a  single  hemorrhage; 
aore  frequently  he  has  several  at  shorter  or  longer  intervals.    Large  or  small 
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bleedings  may  precede  by  weeks,  months,  or  even  years  any  rational  symptoms 
or  physical  signs  of  pulmonary  tuberculosis.  In  such  instances  the  pre-existence 
of  latent  foci  of  disease  may  be  assumed. 

In  quantity  the  hemorrhage  varies  greatly,  ranging  from  less  than  an  ounce 
to  a  pint  or  more.  In  advanced  cases  in  which  cavities  have  formed  large 
vesseLs  may  become  eroded,  followed  by  copious  and  dangerous  hemorrhage. 
Fatal  hemorrhage  may  take  place  into  a  cavity  without  the  occurrence  of 
hemoptysis,  as  in  a  case  dissected  by  Osier  at  the  Philadelphia  Hospital. 
The  distinctive  characters  of  the  blood  discharged  are  mainly  as  follows: 
bright  color,  very  frothy  (being  mixed  with  air),  and  not  dotted.  In  the  case 
of  hemorrhage  proceeding  from  a  large  cavity  the  blood  may,  rarely,  pour 
forth  in  a  free,  dark  stream. 

Physical  Signs, — These  are,  for  the  most  part,  negative.  Quite  com- 
monly moist  bronchial  rfiles  are  audible  on  auscultation;  palpation  and  per- 
cussion should  not  be  practised  either  during  or  inmiediately  after  the  hem- 
optysis. 

Hemoptysis  Not  Due  to  Pulmonary  Tuberculofds. — (a)  In  affections  of  the 
mitral  and  aortic  valves,  especially  in  mitral  stenosis,  hemorrhage  from  the 
bronchi  is  not  uncommon,  and  the  way  in  which  these  lesions  lead  to  pulmonary 
congestion  (vide  Discussion  of  Organic  Affections  of  the  Heart).  During  tli^ 
progress  of  these  cases  hemorrhages  often  occur  at  considerable  intervak;  they 
may  either  be  slight,  lasting  only  a  few  minutes,  or  quite  free,  extending  over 
periods  of  a  few  days  or  a  week. 

(6)  As  a  rule,  in  the  beginning  small  hemorrhages  occur  for  several  weeks 
from  pressure  of  an  aneurysmal  dilataiion  upon  the  bronchial  mucosa,  or  there 
may  be  weeping  of  blood  through  the  exposed  layers  of  fibrin  composing  the 
walls  of  the  sac.  The  bleeding-point  can  be  discovered  with  the  laryngoscope, 
when  an  aneurysm  of  the  innominate  or  of  the  aorta  impinges  upon  the  tradiea. 
A  large  and  often  quickly  fatal  hemorrhage  occurs  from  rupture  into  the 
respiratory  tract. 

(c)  Arthritic  hemoptysis  is  undoubtedly  associated  with  gouty,  degener- 
ative changes  in  the  terminal  blood-vessels  of  the  lung,  though  no  coarse 
pulmonary  lesions  are  induced  by  the  recurring  hemorrhages.  Although 
the  hemorrhages  may  occur  at  intervals  for  years,  as  a  rule  they  finally  become 
arrested,  and  only  rarely  lead  to  a  fatal  issue.  I  have  never  observed  thb 
form  of  hemoptysis  occurring  independently  of  chronic  bronchitis.  In  emphy- 
sema and  chronic  bronchitis  small  hemorrhages  may  occur,  and  occasionally 
coagula  in  the  form  of  casts  are  formed  in  the  bronchi  and  afterward  ejected. 
It  is  probable  that  the  source  of  the  large  bleedings  is  an  vlcer  in  the  bronchial 
mucosa. 

id)  The  hemoptysis  that  is  connected  with  the  menstrual  function  is  of  fre- 
quent occurrence.  I  saw  recently  a  patient  in  whom  free  bleeding  has  occurred 
at  intervals  of  four  weeks  for  a  couple  of  years,  with  an  absence  of  the  menses. 
In  another  instance,  a  patient  of  Dr.  Byers,  recurring  hemorrhages  of  the 
lungs  took  place  instead  of  the  regular  menstrual  discharge  for  three  suc- 
cessive months,  and  a  comparatively  rapid  and  fatal  form  of  phthisis  was 
developed. 

(r)  The  preceding  group  is  to  be  distinguished  from  those  cases  in  which 
tririal  bronchial  honorrhages  sometimes  occur,  and  in  delicate,  hysteric 
females.  Although  these  l)le(»(lings  an*  accompanied  by  cough,  it  is  not  un- 
common to  find,  upon  careful  examination,  that  the  blood  comes  from  the 
upper  air-passages. 

( /  )  Hemoptysis  may  result  from  severe  injuries  inflicted  upon  the  thorax. 
and  last  for  davs. 
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ig)  Parasitic  hemoptysis  due  to  Paragonimus  westermanii.    The  sputum 
icaembles  that  of  lobar  pneumonia  with  intermittent  hemoptysis. 

(fc)  A  person  may  have  a  single  or  many  recurring  attacks  of  hemoptysis 
mU»ii<  assignable  cause,  if  we  except  severe  muscular  strain  or  intense  mental 
endtement.  Although  pulmonary  tuberculosis  does  not  supervene  in  in- 
stances of  this  sort,  yet  not  a  few  may  be  excited  by  a  permanently  limited 
tabeiculous  focus  which  may  be  indeterminable  by  the  usual  methods  of 
aamination.  I  have  more  than  once  seen  a  cure  result  from  an  active  course 
ot  treatment  with  appropriate  hygienic  measures.  In  well-marked  instances 
of  this  kind  a  complete  arrest  of  the  trouble  resulted  from  a  change  of  climate. 
Differential  Diagnosis. — A  reliable  diagnosis  necessitates  the  ex- 
clusion of  hemorrhage  from  the  higher  air-passages,  pharynx,  esophagus,  and 
stomach.  In  episiaxis  the  blood  may  directly  enter  the  nasopharynx,  excite 
coa^,  and  be  discharged  as  in  hemoptysis.  An  examination  of  the  nasal 
diambers  should  be  made  when  epistaxis  is  suspected.  Bleeding  may  take 
place  from  the  gums,  from  chinks  in  the  pharynx,  or  from  varicose  veins.  If 
the  seat  of  the  bleeding  be  the  pharynx,  the  hemorrhage  is  not  free,  the  blood 
being  commingled  with  a  preponderating  proportion  of  mucus;  if  from  the 
jnms,  it  may  be  more  copious  (as  in  ptyalism  or  scurvy).  An  insp)ection  of 
the  mouth  will  decide  the  question.  Striimpell  distinguishes  hysteric  hemop- 
tysis by  the  smaller  bleedings,  the  absence  of  pus  elements,  and  the  large 
•momit  of  squamous  epithelium,  leptothrix,  and  die  food-remnants  present. 
Hemoptysis  must  be  distinguished  from  heinatemesis  (q,  v.). 
Prognosis. — ^The  gravest  apprehensions  are  constantly  entertained  by 
wffcrers  from  hemoptysis,  but  immediately  fatal  results  are  of  rare  occurrence; 
•nd  of  this  fact  the  patient  should  be  repeatedly  assured  by  his  physician.  In 
ewe,  however,  of  thoracic  aneurysm  the  consequences  of  hemoptysis  are  fatal. 
Wth  reference  to  the  effect  of  hemoptysis  upon  tuberculous  pulmonary  dis- 
«we,  opinions  differ  widely.  Prior  to  the  existence  of  cavities  it  often  exerts 
•  favorable  influence  upon  the  disease.  On  the  other  hand,  if  cavities  exist, 
«n  opposite  effect  is  observed.  Some  blood  finds  its  way  into  the  bronchi 
Wow  the  point  of  bleeding  and  into  the  air-cells,  causing  at  times  irritation 
wd  even  lobular  inflammation.  Thus  hemorrhages  may  aid  in  rendering  fhe 
tissues  susceptible  to  tuberculous  infection.  In  cases  of  profuse  hemorrhage, 
Ate  to  the  erosion  of  large  branches  of  the  pulmonary  artery  in  phthisical  cavi- 
ties, death  may  be  suddenly  induced,  and  is  caused  largely  by  inundation  of  the 
Ng  and  the  consequent  impossibility  of  respiration.  Fatal  hemorrhages  are 
*8s  common  in  the  female  than  in  the  male  sex. 

Treatment. — Since  the  hemorrhage  is  ascribable  to  (1)  congestion  of 
^bronchial  mucosa,  (2)  erosion  of  the  vascular  walls,  and  (3)  blood-changes, 
obviously  the  treatment  of  individual  cases  must  be  modified  according  to  the 
Cwacter  of  the  causative  condition. 

In  many  instances  of  hemoptysis  due  to  congestion  of  the  bronchial  mucosa 
the  hemorrhages  are,  comparatively  speaking,  slight;  hence,  apart  from  keep- 
ing the  patient  at  absolute  rest  for  from  twenty-four  to  forty-eight  hours  after 
^cessation  of  the  bleeding,  little  treatment  is  required.    If  free,  the  physician's 
•JDi  should  be  to  decrease  the  force  of  the  heart's  contraction,  and  to  accomplish 
this  end  the  patient  should  be  placed  in  bed,  and  not  allowed  to  change  his 
I»sition  nor  to  speak  above  a  whisper.     The  patient  should  lie  on  the  diseased 
swe  (if  this  be  known).     The  affected  side  of  the  chest  may  be  strapped  with 
•dhesive  plaster.     Neumann  observed  that  the  tendency  to  bleeding  stopped 
If  once,  in  some  cases,  after  the  patients  were  allowed  to  get  up  out  of  bed. 
The  diet  should  be  light,  nutritious,  and  non-stimulating,  all  hot  drinks  and 
alcoholics  being  prohibited.     Among  cardiac  sedatives  employed  with  a  view 
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PDLMONARY  EMBOLISM 

(Hemorrhagic  Infarction;  Embolism  of  the  Lunge) 

Pathology. — Embolic  infarctions  are  firm,  airless,  brown  or  black, 
ndge-shaped  masses,  with  their  bases  usually  at  the  pleura,  which  soon 
Momes  lustreless  and  covered  with  fibrin.  The  infarctions  may  be  single  or 
■ahiple,  and  may  occupy  the  greater  portion  of  the  lobe;  in  most  cases,  how- 
ffer»  their  size  equals  that  of  a  walnut.  Their  most  frequent  seat  is  at  the 
ImdL  of  the  lower  lobe.  The  microscope  shows  the  presence  of  leukocytes  and 
ndUood-corpuscles  in  the  air-cells  and  in  the  alveolar  septa.  Collateral  con- 
fBtion  and  edema  are  frequent  concomitants,  and,  rarely,  pneumonic  consoli- 
■dititNii. 

Etiology. — ^The  condition  is  produced  by  the  blocking  of  the  pulmonary 
vtefies  by  an  embolus  or  thrombus.  When  the  circulation  in  the  pulmonary. 
oiiiDaries  is  feeble,  hemorrhagic  infarction  may  be  the  result  of  stasis,  and  this 
ii]lR>babIy  the  most  frequent  form.  It  is  met  in  diseases  of  the  lungs  and  also 
kidtral  affections.  The  plug  that  occludes  the  blood-vessel  may  be  composed 
cf  kakocytes,  as  in  leukemia,  and  the  chief  sources  of  the  emboli  are  the 
tkombi  in  the  right  heart,  in  consequence  of  dilatation,  and  in  the  systemic 
lODs.  Infectious  emboli,  resulting  in  abscesses,  occur  {vide  Abscess  of  the 
Logs).  An  embolism  of  placental  cells  in  cases  of  eclampsia  has  been  de- 
nted. It  is  met  with  during  the  puerperium  as  well  as  following  operations, 
fvticiilarly  on  the  abdomen  (366  in  439  cases  on  record — Petren).  Occlusion 
tfahranch  of  the  pulmonary  artery  cuts  off  completely  the  circulation  to  the 
iBRitory  supplied  by  that  branch,  and  hemorrhagic  infarction  occurs — venous 
tttvasation,  with  expression  of  air. 

Symptoms. — Not  all  infarctions  give  rise  to  symptoms;  on  the  contrary, 
BQdiKion  of  a  main  branch  of  the  pulmonary  artery  usually  terminates  life 
lieedfly.  The  latter  accident  occurs  not  infrequently  in  connection  with  or- 
pttdc  disease  of  the  heart,  and  if  death  be  not  the  immediate  result  or  if  a 
Ittnmer  branch  be  occluded,  alarming  symptoms  ensue,  such  as  syncope, 
Mgmea,  pain  in  the  side,  and  convulsions  with  unconsciousness.  The  first 
inaiDost  distressing  symptom  is  dyspnea,  attended  by  frantic  efforts  at  breath- 
es tod  by  great  mental  anxiety.  Occasionally  hemoptysis  is  an  early  symptom, 
md  of  primary  significance  if  it  occur  in  a  patient  suffering  from  mitral  disease. 
pONfi  usually  supervenes,  accompanied  by  the  expectoration  of  dark,  gelat- 
iimtt,  mucoid  masses.  Large  Ijrmph-cells  containing  blood-corpuscles  are 
bmd  in  the  sputum,  most  commonly  in  instances  of  organic  cardiac  affec- 
tioiB. 

The  physical  sifiia  may  either  be  negative — as,  for  example,  when  the 
^bictions  are  small  or  deeply  located — or  they  may  give  information  as  to 
4e  seat  and  extent  of  the  iJfected  part.  When  present  they  are  those  of 
Aiiply  localized  consolidation  (increased  fremitus,  percussion-dulness,  moist 
jiks,  bronchial  or  bronchovesicular  breathing).  It  is  not  improbable  that 
^many  cases  the  physical  signs  are  due,  in  great  part,  to  associated  conditions, 
nch  as  bronchitis,  edema,  or  collateral  consolidation.  The  appearance  of 
Ae  friction-sound  in  the  course  of  suspected  cases  is  a  great  aid  in  diagnosis. 
Tbe  hearts  action  becomes  enfeebled,  the  pulse  is  small  and  frequent,  and  the 
■vfioe  of  the  body  is  cool  and  frequently  bedewed  with  cold  sweat.  Fever 
my  either  be  present  at  the  onset  or  absent  throughout.  The  signs  of  embolic 
tkcesses  in  the  lungs  will  be  elsewhere  detailed  {vide  Pulmonary  Abscess). 

Diagnosis. — ^To  establish  the  diagnosis  of  pulmonary  embolism  there 
lost  be  a  clear  history  of  some  etiologic  condition,  and  the  sudden  appearance 
r  such  symptoms  as  dyspnea,  cough,  bloody  expectoration  (in  particular). 
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^V  (<0  It  most  frequently,  however,  follows  bronchopneumonia  of  either  acute 

m  or  subacute  fonn  (Charcot).  The  process  starts  in  the  bronchi  and  extends 
m  to  the  surrounding  lung  tissue,  until  finally  an  entire  lobe,  or  even  an  entire  • 
W  lung,  may  become  involved.  Tuberculous  bronchopneumonia  also  leads  to 
r  tbe  production  of  new  fibrous  tissue,  but  here  the  process  is  a  conservative 
f  one  {nde  Pulmonary  Tuberculosis),  and  hence  is  not  to  be  classed  with  chronic 
interstitial  pneumonia. 

(e)  The  initial  lesions  may  be  located  in  the  adherent  pleura,  with  secondary 
involvement  of  the  lung,  connective-tissue  bands  extending  into  its  substance. 
Tlie  bronchi  are  inflamed  and  sometimes  dilated. 

Chronic  interstitial  pneumonia  may,  however,  exist  without  implication 
of  the  pleura,  and  in  view  of  this  fact  the  primacy  of  pleural  thickenings  cannot 
be  granted  without  reserve  when  they  form  a  part  of  the  lesions  of  fibroid 
induration. 

TTie  various  forms  of  the  disease  thus  far  described  arise  secondarily.  It 
may  also  occasionally  originate  as  a  primary  affection  (1)  from  the  inhalation 
of  different  forms  of  dust  (vide  Pneumonokoniosis).  (2)  Delafield  describes 
"a  special  form  of  lobar  pneumonia."  He  contends  that  lobar  pneumonia 
terminates  only  in  resolution  or  in  death,  and  that  this  special  disease,  with 
its  production  of  newly-formed  connective  tissue,  is  a  distinct  form  of  inflamma- 
tion. The  variety  described  by  Delafield  runs  a  subacute  or  even  chronic 
eourse,  and  terminates  by  crisis.  It  is  an  exudative  inflammation,  with  the 
formation  of  new  tissue  from  the  onset.  The  consolidated  areas  are  not  so 
large  as  in  ordinary  pneumonia,  and  sections  lack  the  granular  character  of 
the  latter. 

^  Symptoms. — ^The  patient  suffers  from  cough,  which  increases  in  intensity 
ith  the  progress  of  the  affection.  There  is  a  mucous,  seromucous,  or  (rarely) 
bloody  expectoration;  dyspnea  occurs  early,  and  frequently  is  present  only 
on  ascending  heights;  uneasiness,  or  even  pain,  over  the  side  of  the  chest 
involved  may  be  experienced.  In  cases  in  which  the  bronchi  become  dilated 
the  characteristic  symptoms  of  bronchiectasis  are  superinduced.  The  general 
symptoms  consist  merely  in  a  loss  of  flesh  and  of  strength.  Fever  is  altogether 
absent. 

Phjrsical  Signs. — Inspection. — The  chest  wall  of  the  affected  side  is  re- 
tracted, while  the  healthy  lung  is  enlarged  {compensatory  emphysema).     The 
spinal  column  is  curved  laterally.     The  affected  side  is  fixed  during  respiration, 
and  the  heart  is  displaced  by  traction  toward  the  affected  side.     If  the  left 
lung  be  involved,  the  apex-beat  will  be  displaced  to  the  left  and  slightly  up- 
^^T^\  if  the  right,  the  apex-beat  will  be  observed  to  the  right  of  its  normal 
Position.     The  ribs  approximate,  thus  obliterating  the  interspaces,  and  the 
shoulder  droops  over  the  shrunken  chest  wall. 

Palpation, — The  tactile  fremitus  is  usually  increased;  if  the  pleura  be 
[^^ch  implicated  or  thickened,  however,  fremitus  may  be  decreased.     Palpa- 
*^^xi  discovers  no  expansile  motion. 

Percussion, — ^The  percussion-note  varies.  Dulness  is  common,  owing  to 
^^^*Xsolidation  of  the  lung,  but  flatness  is  sometimes  met  with,  and  a  tym- 
•^^•^litic  or  amphoric  note  is  occasionally  elicited  over  a  dilated  bronchus. 

Auscultaiion. — ^The  breathing  is  bronchial  or  more  or  less  sonorous  as 
,,.  *nile,  and  over  bronchiectatic  cavities  it  is  cavernous  or,  rarely,  amphoric. 
^  ^>ar  the  base  it  is  frequently  feeble,  distant,  or  even  altogether  suppressed, 
^^y^bcrepitant,  sonorous,  sibilant,  or  gurgling  rales  may  he  audible,  and  dry, 
^•^^aking,  or  leathery  friction-sounds  may  also  be  heard. 

Prognosis. — The  course  of  the  complaint  is  exceedingly  chronic,  lasting 
er  many  years.     Death  may  result  from  an  intercurrent  attack  of  acute 
cumonia  affecting  the  other  lung.     The  disease  always  shortens  life,  and  ma\ 
35 
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4ie  OQurse  of  bronchopneumonia,  but  passes  unnoticed  unless  it  becomes 
.^cty  extensive.  Respiration  is  carried  on  by  the  upper  and  anterior  portions 
«t  the  hm^ps,  is  increased  in  frequency,  and  is  laborious.  The  pulse  is  small, 
nfid,  and  feeble;  the  skin  sarface,  especially  that  of  the  extremities,  is  cool. 
The  form  presenting  the  most  typical  symptoms  is  that  occurring  in  the 
Mtbom.  It  is  evidenced  by  shallow,  rapid  hreaihingy  lividity,  cold  extremities, 
a/ntiil  winning  cry,  drowsiness,  and  sometimes  by  evidences  of  motor  irritation, 
adi  as  muscular  twitching  and  convulsions.  Congenital  anomalies  of  the  cir- 
eobtory  organs  are  associated. 

PlqrBical  Signs. — ^AMien  it  involves  a  goodly  portion  of  the  lower  lobes 
posterioriy,  as  frequently  happens,  there  is  marked  retraction  during  in- 
ipintion  over  the  lower  portion  of  the  thorax,  due  partly  to  external  atmo- 
qiheric  pressure  and  partly  to  the  contractile  efforts  of  the  diaphragm.  Dul- 
ness  on  percussion  is  only  revealed  when  the  atelectasis  is  extensive,  and  the 
tactile  fremitus,  though  very  various,  is  generally  decreased  or  even  absent. 
Localized  compensatory  emphysema  may  present  semitympanitic  resonance 
over  small  areas  of  collapse. 

Auscultation  shows  a  greatly  diminished  or  absent  vesicular  murmur, 
tod,  if  the  area  of  collapse  be  large,  bronchial  breathing.  Among  associated 
aoimds  is  the  subcrepitant  rfile  due  to  bronchopneumonia,  and,  indeed,  capillary 
biQnchitis  and  atelectasis  are  often  combined,  there  being,  moreover,  no  reliable 
signs  that  will  separate  them  clinically. 

The  aplasia  of  the  lung  that  is  produced  by  spinal  curvature  (kyphoscoliosis) 
ndly  deserves  brief  separate  description,  owing  to  its  clinical  importance. 
In  many  instances  the  chest  b  more  or  less  twisted  on  its  own  axis,  shortened 
in  the  vertical  diameter,  and  thoroughly  fixed.  Under  these  circumstances 
hng  expansion  is  impossible,  and  hence  respiration  is  purely  diaphragmatic. 
In  many  other  patients  life  may  be  prolonged  for  an  indefinite  period,  nothing 
OMffe  being  observed  than  slightly  labored  breathing.  Such  persons,  however, 
nixm  great  physical  exertion  suffer  urgent  dyspnea,  and  the  development  of 
tt  ordinary  bronchitb  may  lead  to  similar  results,  and  even  to  speedy  death. 
The  pfajsical  signs  are  those  of  localized  emphysema,  combined  with 
those  of  more  or  less  compression  of  the  lungs.  There  is  an  extension  of  the 
cvdisc  dulness  to  the  rig^t,  and  other  evidence  of  right  ventricular  enlarge- 
pent,  to  which  may  succeed  dilatation  with  its  usual  clinical  events.  Death 
B  not  rarely  due  to  this  failure  of  compensation. 

Autopsies  have  shown  the  lungs  to  be  small  and  more  or  less  compressed, 
MiDe  portions  being  almost  airless.  Areas  of  emphysema  are  often  associated. 
T!ht  n^t  ventricle  may  be  hypertrophied  merely,  or  dilatation  may  also  have 
taken  place.  Congenital  atelectasis,  by  keeping  up  high  pulmonary  pressure, 
loay  Ind  to  persistence  of  the  ductus  Botalli  and  of  the  foramen  ovale. 

Diagnosis. — ^Atelectasis   may   be   distinguished   from   lobar  pneumonia 
by  the  absence  of  an  initial  rigor,  fever,  crepitant  rUles,  and  the  pain  of  the  latter 
disease,  and  by  the  characteristic  inspiratory  retraction  of  the  lower  portions 
of  the  dhest  and  the  smaller  areas  of  dulness. 

Pleuritic  effusion  gives  a  flat  percussion-note,  the  upper  level  of  which 
vmries  with  a  change  in  the  position  of  the  patient — a  sign  that  is  wanting  in 
atelectasis. 

Prognosis. — When  the  condition  is  limited  to  small  areas  it  is  rarely 
serious,  but  equally  seldom  does  extensive  atelectasis  lead  to  recovery.  The 
outlook  depends  to  some  extent  upon  the  nature  of  the  associated  affections; 
thus,  when  secondary  to  whooping-cough  and  wide-spread  bronchopneumonia 
it  is  very  fatal.  Other  diseases  that  may  complicate  and  increase  the  gravity 
of  the  atelectasb  are  pleurisy  and  pulmonary  tuberculosis.  On  the  other  hand, 
compensating  emphysema  often  coexists,  and  is  to  be  regarded  as  salutary  in 
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GOUPERSATENG  EKIPHYSEHA 

This  variety  is  limited  to  certain  parts  of  the  lung,  and  arises  in  consequence 

of  pathologic  changes  in  other  parts  of  the  same  organ  that  prevent  full  expan- 

rion  of  the  lung  on  inspiration.     Hence  a  vicarious  increase  in  the  volume  of 

the  air-cells  is  observed  in  circumscribed  morbid  processes  such  as  occur  in 

imlmonary  tuberculosis,  lobular  pneumonia,  cirrhosis,  and  pleurisy  with  ad- 

oesioDs  (particularly  when  the  latter  is  situated  at  the  inferior  border  of  the 

bng).   An  entire  lung,  unaffected  by  the  primary  disease,  may  be  the  seat  of 

eompensating  emphysema  when  the  causal  dbease  invades  the  whole  or  a 

Kter  portion  of  the  other  lung,  as  in  cirrhosis,  extensive  pleurisy  with  e£Pusion, 
r  pneumonia,  and  pyopneumothorax.  When,  however,  the  latter  condi- 
tions are  confined  to  a  portion  of  one  lung,  the  remainder  of  the  same  organ 
becomes  distended  also.  The  term  acute  emphysema  is  applicable  to  many  of 
the  cases.  Kelman,  in  her  studies  on  acute  emphysema  as  found  so  frequently 
on  postmortem  examination  of  those  dead  from  influenza  in  the  recent  pandemic, 
holds  that  the  following  factors  are  responsible  for  the  condition:  1,  Weakening 
of  the  lung  parenchyma  by  the  virus;  2,  toxic  action  of  the  virus  on  the  respira- 
tory center,  resulting  in  dyspnea  and  cyanosis,  "in  itself  sufficient  to  produce 
emphysema" ;  3,  the  resulting  emphysema  thus  produced  increasing  the  dyspnea 
uid cyanosis;  4,  the  combination  of  all  these  factors  acting  on  already  weakened 
•Iveoli  to  produce  acute  vesicular  emphysema. 

As  a  rule,  this  pulmonary  change  is  physiologic  and  beneficial;  only  rarely 
secondary  atrophy  of  the  walls  of  the  air-cells  develops. 

SjfmpUnns  are  not  presented  by  the  lungs  in  consequence  of  the  changes 
met  with  in  compensating  emphysema.  The  condition  is  sometimes  recogniz- 
able by  means  of  the  usual  physical  signs,  but  even  these  are  not  always  to  be 
wlied  upon.  Fortunately,  its  existence  may  be  safely  inferred  when  there  is 
condusive  evidence  of  the  presence  of  the  local  causative  diseases  (broncho- 
ineumonia,  pulmonary  tuberculosis,  pleurisy,  lobar  pneumonia). 

HYPERTROPHIC  EMPHYSEMA 

Nature  of  Emphysema. — ^The  symptoms  are  dependent  upon  a  loss  of 

Astidty  in  the  lungs,  and,  the  latter  condition  being  the  result  of  overstretch- 

fflgi  the  contractile  energy  of  the  lungs  is  in  great  part  destroyed;  hence  they 

"Wome  permanently  enlarged.    We  may  in  some  cases  account  for  the  loss 

<rf  elasticity  in  the  lungs  by  the  operation  of  causes  that  produce  an  abnormal 

Agree  of  stretching,  either  temporarily  or  constantly;  but  under  these  cir- 

*wnstances  emphysema  would  be  developed  despite  the  pre-existence  of  normal 

Omtiaetility  of  the  lung.     In  true  emphysema,  however,  which  develops  at 

«  comparatively  early  period  in  life,  we  may  safely  assume  that  the  retractile 

energy  is  defective  (probably  a  congenital  condition),  and  hence  in  such  cases 

the  action  of  the  usual  causal  factors  will  speedily  engender  overdistention, 

or  emphysema  may  develop  even  in  the  absence  of  causative  influences.     In 

these  instances  there  is  probably  a  quantitative  as  well  as  a  qualitative  defect 

in  the  elastic-tissue  element  of  the  lungs. 

Pathology. — ^The  thorax  is  enlarged  (barrel  shaped),  and  upon  removing 
the  sternum  the  lungs  are  found  completely  to  fill  the  mediastinum,  and  do 
not  retract  as  in  health.  They  present  a  pale,  anemic  appearance,  although 
pigmented  patches  and  streaks  may  be  noted.  To  the  touch  they  appear 
soft  and  feathery,  though  dry.  They  readily  pit  on  pressure  (a  leading  charac- 
teristic). 

Inmiediately  beneath  the  pleura  enlarged  air-cells  can  be  distinguished 
macroscopically.     At  the  anterior  borders  a  series  of  air-blebs,  resembling  a 
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frog's  lung,  may  be  observed.    The  pleura  is  pale,  and  in  patches  the  pigment 
may  be  absent  {Virchow's  albinism). 

Upon  microscopic  examination  it  is  observed  that  the  dilatation  starts  m 
the  infundibular  and  alveolar  passages.    The  septa  are  partially  obliterated, 
the  alveolar  walls  thinned,  and,  lastly,  perforated,  while  in  consequence  oi 
these  changes  the  air-cells  communicate  with  one  another,  forming  larger  ot 
smaller  air-sacs.    The  process  is  an  atrophic  one,  the  smaller  elastic  fitters 
disappearing,  while  the  larger  become  less  prominent  and  often  ruptux"e^- 
After  the  latter  changes  have  begun  the  capillaries  likewise  disappear, 
the  epithelium  of  the  air-cells  undergoes  fatty  degeneration,  though  in 
larger  bullae  a  pavement  layer  is  retained.    The  smooth  muscular  element 
also  occasionally  be  found  hypertrophied  (Rindfleisch).    The  clinical  pheii^ 
ena  probably  arise  from  the  loss  of  the  capillary  blood-vessel  system  and 
lateral  hyperemia  of  the  larger  bronchial  vessels. 

The  bronchial  mucous  membrane  is  usually  the  seat  of  chronic  inflammatm^:>^* 
The  smaller  tubes  may  be  dilated  (bronchiectasis),  and  hyperplasia  of  the 
bronchial  connective  tissue  may  be  associated.    The  dmphragm  is  low< 
and  the  subjacent  viscera  correspondingly  depressed. 

Physiologic  Pathology. — The  heart  is  pushed  downward  and  som< 
backward.    The  right  side  shows  well-marked  changes;   the  cavities 
dilated  and  hypertrophied,  due  to  obstruction  in  the  pulmonary  circulati^ 
and  in  long-standing  cases  hypertrophy  of  the  left  chambers  may  also  deveK^ 
The  pulmonary  artery  and  its  branches  are  enlarged  and  the  seat  of 
matous  degeneration.    The  liver,  kidneys,  and  other  viscera  present  the 
that  belong  to  chronic  venous  engorgement. 

Etiology. — The  affection  is  often  secondary  to,  and  develops  in  conseque: 
of,  other  affections  of  the  lung — notably  whooping-cough  and  chronic  bronck£^ 
particularly  the  dry  form.    The  disease  is  attributable  to  the  mechanS^ 
influences  to  which  the  alveolar  walls  are  subjected  during  respiration. 
abnormal  strain  attends  inspiration  to  some  extent,  but  mainly  expirati^^ 
owing  to  the  obstruction  to  the  egress  of  the  air  in  the  smaller  bronchi,  vr'^ 
increased  intra-alveolar  air-pressure.     The  increased  tension  in  the  air-c^^ 
may  be  accounted  for  partly  by  the  severe  and  persistent  cough,  the  air  be^ 
thus  driven  into  the  apices  of  the  lungs,  forcibly  expanding  them  and  caus^*-  ^^^ 
emphysema.     Syphilis  and  alcoholism  are  among  the  recognized  causes. 

Bronchial  asthma^  on  account  of  the  obstruction  of  the  exit  of  the  air  fi 
the  lungs,  produces  during  the  attacks  an  acute  emphysema  that  may  res" 
finally   in   a   condition   of   permanent   overdistention.     Certain  occu} 
such  as  blowing  wind-instruments,  or  those  that  entail  severe  muscular  stJ 
(e.  g.  blacksmithing),  act  as  predisposing  causes.     Edsall's  studies,  howev^- 
show  that  glass-blowers  and  players  on  wind  instruments  are  not  especia 
liable.     The  disease  is  often   hereditary.     During  advanced  years   the   lu. 
elasticity  often  diminishes,  and  as  a  consequence  a  disposition  to  emphysei 
is  engendered.     On  the  other  hand,  emphysema  is  not  infrequently  met  wL 
in  children,  and  in  such  there  may  be  a  temporary  respite,  with  a  recurren. 
at  a  later  period.     An  emphysematous  tendency  also  results  from  congestit 
of  the  lungs  associated  with  mitral  valvular  disease. 

Clinical  History. — In  nearly  all  cases  the  disease  develops  insidiousl 
the  symptoms  being  gradually  added  to  those  of  the  primary  affections  (chroiP' 
bronchitis,  asthma,  etc.).     When  due  to  occupation  its  development  is  al 
slow,  and  not  infrequently  its  origin  dates  back  to  childhood  or  beyond 
recollection  of  the  patient.     Rarely  it  may  exhibit  a  more  acute  developi 
e.  g,,  after  whooping-cough. 

The  first  symptom  is  a  variable  degree  of  dyspnea,  and  to  this  may 
added  temporary  cyanosis  and  cough.    The  severity  of  the  dyspnea  vari^ 
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ridt  the  degree  oi  distentioa  of  the  air-cells,  even  though  additionally  ag- 
pavated  by  the  coexistence  of  the  primary  disease.  The  labored  breathing 
•  dtown  particularly  in  expiration,  and,  113  in  asthma,  in  which  the  alveolar 
IfMca  are  acutely  distended,  so  in  emphysema  the  rhythm  of  the  respiration 
«  dunged.  The  inspiration  is  shortened,  and  the  expiration  is  greatly  pro- 
haged  and  accompanied  by  wheezing  when  chronic  bronchitb  coexists. 

h  the  later  stages  cyanosis  becomea  more  marited,  and  is  noticeable 

b  pn^wrtion  to  the  loss  of  compensation  and  interference  with  the  cardio- 

p^onary  circulation.   It  often  attains  to  an  extreme  degree,  and  the  patient's 

■kming  ^ipearance  may  be  in  striking  contrast  with  his  apparent  degree  of 

CHudirt     In  mild  forms  the  cyanotic  tint  ts  confined  to  the  hps,  lobes  of  the 

m,  and  the  extremities.    Any  increase  in  the  degree  of  dyspnea  after  exertioD 

molta  b  an  increased  blueness  of  the  surface. 

TIk  cougk  is  dependent  upon  the  presence  of  chronic  bronchitis,  which 

frequently  coexists,  particularly  during  the  winter.    The  expectoration  is 

idmtical  with  that  of  chronic  bronchitis,  and  when  this  disease  reaches  an 

■dniued  stage  the  cougfa  persists  throughout  the  year  (vide  Chronic  Bronchitb) . 

Shce  chronic  bronchitb  in  its  highest  grades  b  met  with  at  an  advanced  period 

d  Efe,  90,  as  would  be  expected,  the  cases  of  advanced  emphysema  are  also 

■etwith  at  the  same  period.    Osier  has  described  a  group  of  cases  occurring  in 

pitients  "from  twenty-five  to  forty 

iciis  of   age   who,  winter    after 

vinter,  have  had  attacks  of  intense 

(fiacms  in  consequence  of  an  ag- 

pinted  bronchial  catarrh."  These 

pttiRits  are    short-breathed    from 

■bncy,  and  their  condition  is  at- 

tdnttd   to  a  primary   defect   of 

ttncture  in  the  lung  tissue. 

Gmeral  Sj/mptom*,— There  b  no 

fcw,  the  temperature  being  gen- 

nDy  subnormal,    and   the  pulse, 

tbnj^  sometimes  feeble,  b  not  in- 

otaati  in  frequency.    There  b  a 

TCy  gradual    loss    of    flesh   and 

fcength,  and  the  patient  b  stoop- 

■koUered,    presenting   a   peculiar 

*iectic     appearance — in     strong 

onirast  with   the  dusky  appear- 

■"<»  of  the  face,  the  swollen  neck, 

•ml  the  enlarged  chest. 
Anally,  other  symptoms  may  be 

"(ndoQed  that  are  for  the  most 

PTt  secondary    to    hypertrophy, 

Mowed  by  diUtation,  of  the  right  r,,  48.-B«™i^h«p«d  th«t  in  ™phy«mi 

wtride.    Thb  hypertrophy  is  the 

louJt  of  pulmonary  congestion  and  obliteration  of  the  pulmonary  capillaries 

ndiKsd  by  the  emphysema.  Under  these  circumstances  severe  attacks  of 
wngh  occur,  attended  with  extreme  dyspnea  and  lividity,  and  later  the  condi- 
WBs  tliat  usually  succeed  a  moderate  grade  of  tricuspid  insufficiency  super- 
mte,  such  as  congestion  of  various  viscera  and  edema  of  the  feet.  Anasarca 
snre. 

PliTBical  Sifu. — The  shape  of  the  chest  is  characteristic:  owing  to  the 
MTeaaed  anteroposterior  diameter,  it  becomes  barrel  shaped  (Fig.  46),  and 
be  stomim  bulges,  as  do  also  the  costal  cartilages.    The  infraclavicular  and 
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is  of  slow  development,  and  the  rational  symptoms  of  pneumothorax  are  more 

constant  and  urgently  distressing  than  those  of  emphysema.     Pneumothorax 

IB  unilateral,  and  gives  a  purely  tympanitic  percussion-note,  while  hypertrophic 

emphysema  is  bilateral  and  its  percussion-note  is  hyperresonant.     Amphoric 

luetthing,  metallic  tinkling,  the  characteristic  succussion  splash,  and  an 

afasmce  of  the  vesicular  nciunnur,  usually  present  in  pneumothorax,  are  absent 

B  emphysema. 

Anodier  affection  giving  rise  to  dyspnea,  cough,  and  cyanosis  is  pleurisy 
wik  effusion,  but  the  slow  course,  the  absence  of  fever,  and  the  universal  hyper- 
laonance  that  characterize  emphysema  do  not  belong  to  pleurisy.  The  hitter 
ilFection  yields  a  flat  percussion-note. 

Prognosis. — Hypertrophic  emphysema  of  acute  form  {e.  g,,  resulting 
bom  whooping-cough)  is  often  curable;  but  the  usual  slowly  generated  variety 
gives  an  unfavorable  prognosis  as  to  recovery.  In  many  cases,  however,  life 
IB  not  materially  shortened.  Temporary  improvement  is  possible  when  the 
.lesion  consists  merely  of  a  distention  of  the  air-cells,  and  is  shown  by  a  corre- 
Vooding  improvement  in  the  physical  signs.  If  the  vital  capacity,  as  shown 
%  the  spirometer,  is  reduced  one-half  or  more,  the  prospect  is  unfavorable. 
Secorring  attacks  of  bronchitis  intensify  the  symptoms  of  a  disease  that  is 
innately  progressive.  Intercurrent  affections,  such  as  pneumonia  (lobar  and 
lobular)  and  pulmonary  tuberculosis,  may  prove  fatal.  Dropsy,  following 
hidkm  compensation,  is  a  dangerous  complication;  other  late  accidents  are 
hemoptysis  and  sudden  dilatation  of  the  right  heart. 

Individual  circumstances,  such  as  the  patient's  social  condition,  the  stage 
of  the  affection  in  which  he  comes  under  proper  treatment,  and  the  degree  of 
ttie  he  is  willing  to  exercise,  greatly  influence  the  outcome  of  the  case. 

Hie  treatment  is  to  be  directed  toward  the  removal  of  the  causes  of 

emphysema,  and  chiefly  of  the  chronic  bronchitis.    From  personal  observation 

lam  firaily  convinced  that  the  progress  of  the  disease  can  be  arrested  and  that 

the  condition  is  sometimes  improved  by  relieving  the  chronic  bronchitis. 

The  iodids  (potassium,  sodium,  and  ammonium)  at  times  produce  effects  that 

IK  tnily  remarkable.    If  not  well  borne  by  the  stomach,  the  syrup  of  hydriodic 

Mid  may  be  employed.    If  the  occupation  of  the  patient  tends  to  aggravate 

^  disease,  it  must  be  forsaken  for  a  less  harmful  one.    Violent  paroxysms 

^  cough  and  intercurrent  attacks  of  asthma  contribute  to  the  production  of 

^eoltf  distention,  and  hence  must  be  alleviated  promptly  by  appropriate  ther- 

^^tic  measures.    Attacks  of  acute  bronchitis  are  to  be  prevented  by  suitable 

dothing,  by  avoidance  of  exposure  to  inclement  weather,  dust,  and  the  vitiated 

•tawphere  of  overcrowded  halls,  churches,  and  the  like;  whenever  practicable 

ue  result  can  be  most  successfully  obtained  by  a  residence  in  an  equable 

dmate.    Since  a  severe  bronchitis  is  apt  to  increase  the  severity  of  the  emphy- 

Mnatous  symptopos,  it  must  be  relieved  as  speedily  as  possible.    Passive  con- 

ftttion,  flatulence,  and  constipation,  with  other  gastro-intestinal  symptoms, 

<lemand  careful  regulation  of  the  diet  and  especially  a  restriction  in  the  use  of 

eirbohydrates.    The  bowels  must  also  be  moved  regularly  with  the  same  end 

m  view. 

The  heart  needs  to  be  carefully  watched,  and  as  soon  as  signs  of  broken 
compensation  appear  digitalis  will  be  found  highly  useful.  Diuretics  and 
catluirtics  may  also  become  necessary.  The  sudden  development  of  urgent 
iyspnesL  and  extreme  liyidity,  especially  if  associated  with  weak  cardiac  action 
ind  a  rapid,  feeble,  irregular  pulse,  calls  for  free  bleedings.  In  my  hospital 
iractice  I  have  seen  the  lives  of  patients  suffering  from  emphysema  saved  by 
imely  venesection. 

To  assist  the  patient  in  expiration  Gerhardt  has  suggested  systematic 
techemical  compression  of  the  thorax  during  expiration.    Pressure  is  made  by 
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an  attendant,  who  places  his  hands  flat  on  the  lower  lateral  portions  of  the 
thorax,  and  the  manipulation  is  to  be  continued  for  from  ten  to  fifteen  minutes 
daily.     The  results  obtained  by  certain  German  authors  have  been  encouraj^ 
ingy  but  in  my  own  hands  the  method  has  failed  except  in  two  instances  oocur^ 
ring  in  young  adults  with  yielding  chest  walls,  in  whom  it  was  of  the  greatest 
service.    The  aim  should  be  to  strengthen  the  muscles  of  the  diaphragm  b^ 
prolonged  expiration,  supplemented  by  drawing  in  the  abdominal  walls  as  tlMt 
act  of  expiration  draws  to  a  close — not  before.    The  pneumaHc  ireatmentt  com- 
prising the  inhalation  of  compressed  air  and  the  breathing  into  rarefied 
richly  deserves  further  trial,^  its  use  having  been  productive  of  permanent 
provement  in  a  number  of  cases,  as  shown  by  physical  examination  (indudixig 
mensuration).     Oxygen  by  inhalation  has  proved  serviceable.     Fieund 
employed  operation — removal  of  small  portions  of  the  upper  costal 
in  order  to  do  away  with  the  primary  costal  rigidity  and  the  dilated  thoi 


This  variety  is  a  senile  atrophy  of  the  lungs,  and  has  been  appiopri&'Ci^y 
termed  "small-lunged  emphysema"  by  Sir  Wm.  Jenner.  In  consequence  <if 
the  complete  atrophy  of  the  alveolar  walls,  coalition  of  the  air-cells 
place,  with  the  production  of  large  air-sacs.  The  lungs  contain  less  than 
normal  volume  of  air,  instead  of  an  abnormal  quantity  as  in  hypertrophic 
physema,  hence  occupy  less  space  in  the  chest  cavity  than  do  health  lurftS^- 
The  pulmonary  tissue  b  deeply  pigmented.  The  condition  does  not  prodm^^^ 
right  ventricular  hypertrophy. 

The  symptoms  are  negative,  although  subjects  in  whom  senile  emphys^KXia 
develops  may  have  previously  had  chronic  bronchitis  with  more  or  less  dyspi 
They  quite  frequently  present  a  withered  appearance,  and  the  chest  on  ins] 
tion  is  seen  to  be  contracted,  owing  to  the  fact  that  the  ribs  approximate 
closely  and  take  a  more  oblique  direction  than  in  health. 

Treatment  is  unavailing. 


GANGRENE  OF  THE  LUNGS 

Pathology. — The  affection  presents  itself  in  two  forms:  (a)  a 
and  (6)  a  circumscribed  process. 

(a)  The  diffuse  variety  is  rare.     It  may,  however,  be  met  with  in  lobar  pc»^ 
monia,  and  very  rarely  in  consequence  of  occlusion  of  the  large  branch  of 
pulmonary  attery;  it  may  also  be  secondary  to  the  circumscribed  form, 
greater  part  of  the  lobe,  or  even  an  entire  lung  may  be  involved,  the  pulmon. 
parenchyma  degenerating  into  a  putrid,  greenish-black,  pulpy  mass,  with. 
obvious  line  of  demarcation. 

(6)  The  circumscribed  form  may  involve  either  one  or  both  lungs,  thorn 
the  right  is  affected  somewhat  oftener  than  the  left.     To  this  category  bek^ 
the  so-called  embolic  gangrene,  the  nodules  of  which  have  their  favorite 
in  close  proximity  to  the  pulmonary  pleura.     All  etiologic  varieties  of  the 
cumscribed  form  more  frequently  implicate  the  lower  than  the  upper 
of  the  lung,  occurring  in  sharply  defined  areas,  which  may  either  be  singl 
multiple.     The  affected  area  first  presents  a  greenish-brown  appearance; 
central  portion  soon  undergoes  softening,  and  a  cavity  is  thus  fomned  wl 
walls  are  ragged  and  irregular  and  contain  a  foul-smelling,  dark,  greenish  liq 
The  surrounding  lung  is  inflamed  and  there  is  an  intense  bronchitis.     Em^ 
may  then  be  detached  from  the  focus  of  infection  and,  entering  the  circulata 
may  set  up  foci  of  septic  inflammation  in  remote  organs.    A  truly  lemarr 
^  Waldenberg's  portable  apparatus  is  not  convenient  for 
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mection  exists  between  circumscribed  gangrene  of  the  lung  and  cerebral 
When  the  gangrenous  spot  is  situated  near  the  pleura,  simple  or  gan- 
pleurisy  may  arise  as  a  complication,  or  the  pulmonary  pleura  may  be 
lloiated  and  pyopneumothorax  result.  When  recovery  ensues  the  cavities 
as  the  result  of  the  conversion  of  lung  tissue  present  a  limiting  wall  of 
connective  tissue.  Such  cavities  may  remain  permanently  or  may  slowly 
Inme  contracted. 

Etiology. — Gangrene  of  the  lungs  is  caused  by  the  bacteria  of  putrefac- 
Im.  Buday  found  many  organisms,  but  most  frequently  a  combination  of 
yionn  baolli  and  spirilla,  which  he  holds  to  be  the  specific  etiologic  factor. 
le  disease  is  rare.  It  is  only  when  the  lung  tissue  has  become  impaired  or 
podttriy  altered  that  the  specific  bacteria  are  capable  of  producing  gangrene. 
Iniy  occur  in  several  ways: 

(1)  Secondary  or  lobar  pneumonia,  hemorrhagic  infarctions,  cavities  in  the 
mgs,  bronchiectasis,  wounds  of  the  lung,  contusions  of  the  thorax,  carcinoma 
I  Ae  esophagus,  or  to  compression  or  embolism  of  the  pulmonary  artery  or  of 
k  brondiial  vessels. 

(2)  By  lodgment  of  an  embolus,  derived  from  a  gangrenous  area  in  distant 
|Vts;  this  form  is  common,  especially  in  children.  The  embolus  is  often  the 
iBRilt  of  otitis  media,  mastoiditis,  or  thrombosis  of  the  lateral  sinus.  There  is 
I  postoperative  gangrene  of  the  lungs. 

(3)  Pressure  from  a  thoracic  aneurysm  may  give  rise  to  gangrene. 

(4)  The  most  important  causal  factor,  however,  is  the  entrance  of  foreign 
lodies,  especially  bits  of  food,  into  the  bronchi  and  lungs.  Whether  or  not 
he  sped&c  bacteria  of  putrefaction  enter  the  lungs  with  the  foreign  bodies,  the 
ittor  render  the  tissue-soil  receptive  to  the  former,  and  once  the  process  has 
Mn  initiated  it  is  apt  to  extend  itself.  There  are  several  ways  in  which  these 
oicign  particles  gain  entrance  into  the  bronchi  and  lungs:  (a)  By  a  faulty 
wallowing  of  the  food;  (6)  by  inhalation;  (c)  by  a  carcinomatous  perforation 
i  the  esophagus  into  the  bronchus  or  into  the  lung. 

(5)  In  debilitated  states  of  the  system,  as  during  convalescence  from  pro- 
ncted  fever  (rarely)  and  in  diabetes  mellitus  (frequently). 

Symptoms. — ^These  are  local  and  general. 

Local  Symptoms. — ^There  is  severe  cough,  which  is  accompanied  by  an  ex- 
Medingly  fetid  expectoration  that  is  usually  quite  profuse.  When  abundant, 
iod  when  expectorated  into  a  conical  glass  and  allowed  to  stand  for  a  time,  it 
Kparates  into  three  layers:  (a)  the  uppermost  beiog  frothy,  opaque,  and  of  a 
p»yish-yellow  color;  (6)  the  middle,  clear  and  watery,  and  (c)  the  lowest 
^ipearing  as  a  greenish-brown  sedimentary  layer  containing  shreds  of  lung  tis- 
•e  and  sometimes  blood.  The  microscope  shows  it  to  consist  of  numerous 
Astic  fibers,  bacteria,  fat-crystals,  mucopus,  granular  matter,  and  leptothrices. 
™J11  quantities  of  blood  in  the  sputum  are  very  common.  The  patient's 
J*«ith  is,  as  a  rule,  intensely  fetid,  but  this  fetor  of  breath  may  be  absent,  as 
*»case  of  my  own  (which  came  to  autopsy),  in  which  the  localized  gangrenous 
pceas  had  no  fistulous  connection  with  the  bronchus.  If  any  of  the  large 
"*>nclies  of  the  pulmonary  artery  be  eroded,  free  and  even  fatal  hemoptysis 
7«  result.  Pain  in  the  chest  is  complained  of  when  the  lesions  are  superficially 
stoated. 

The  physical  signs  are  sometimes  obscure,  as  when  the  areas  involved  are 
•luJIer  and  deeply  situated,  and  in  such  instances  signs  of  bronchitis  only  may 
fe  detectable.  When  large  and  favorably  situated,  however,  the  affected 
|»ts  usually  give  signs  of  consolidation,  rapidly  followed  by  those  of  cavity, 
[n  addition,  bronchial  r&les — usually  moist — and  coarse  cavernous  r&les  are 
soaDy  audible.    It  is  obvious  that  when  the  pleura  is  implicated  the  signs 


*  i 
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of  pleurisy  are  added,  and  if  pneumothorax  be  present  those  beloiigiiig  to  the 
latter  condition  also. 

The  chief  general  symptoms  are  irregular  fever,  emaciation^  and  profound 
prostration.     Leukocytosis  is  found.    A  septic  condition  is  conunonly  de- 
veloped, and    the    patient    sinks    from    exhaustion.      The  serious  genoak. 
features  may  overshadow  the  local  in  the  lungs.     Rarely  there  may  be  an  al^ 
most  total  absence  of  constitutional  disturbances,  and  such  instances  terminate 
in  recovery. 

Diagnosis. — The  distinctive  feature  is  feddity,  both  of  the  sputum  ai^^ 
the  breath.  The  physical  signs  may  readily  determine  the  existence  of  tk&e 
pulmonary  lesion,  but  it  is  difficult  to  eliminate  abscess  and  fetid  bronckitiM 
associated  with  bronchiectasis.  The  results  of  a  careful  examination  of  t\M 
sputum,  together  with  the  less  horribly  fetid  odor  of  the  breath,  in  abscess  -^nW 
usually  suffice  to  eliminate  the  latter  affection.  In  fetid  bronchitis  the  fetor  of 
the  breath  and  sputum  is  less  marked,  while  its  course  is  slower  and  moie 
favorable  than  in  gangrene. 

The  prognosis  is  always  grave,  though  rarely  recovery  in  circumscrit>ed 
gangrene  of  the  lungs  ensues.  The  chief  dangers  are  exhaustion  and  hemor- 
rhage. Improved  methods  of  surgical  treatment,  however,  have  saved  life  in 
a  few  instances,  and  promise  to  reduce  still  further  the  mortality  rate  of  tlxis 
serious  affection. 

Treatment. — ^The  patient's  nutrition  must  be  maintained,  if  possil>l*» 
by  a  concentrated  liquid  diet,  administered  in  fixed  quantities  and  at  regtal^r 
intervals;  also  by  the  judicious  cultivation  of  the  digestive  functions,  togetJ:*^^ 
with  the  use  of  stimulants  and  tonics.    Morphin  is  indispensable  for    ^^^^^ 
cough,  which  would  otherwise  rapidly  induce  exhaustion.    For  a  descriptiois^   ^ 
the  surgical  treatment  of  gangrenous  cavities  of  the  lungs  the  reader  is 
to  special  works  on  surgery.     It  is  the  physician's  duty,  however,  to 
whether  or  not  the  patient's  general  condition  will  admit  of  surgical  ia'^^ 
vention,  and  also  to  localize  as  nearly  as  may  be  the  affected  zones  for     ^ 
surgeon's  guidance.     In  doing  this  he  will  be  greatly  aided  by  stereograf>^^^^^ 
roentgenograms. 


ABSCESS  OF  THE  LUNGS 

(Suppurative  Pneumonitis) 

Pathology. — This  affection  is  characterized  by  the  formation  of  pus 
the  degeneration  of  lung  tissue.     It  may  be  (a)  a  mere  infiltration  of  the  bl< 
vessels,  bronchi,  or  interstitial  tissue,  but  more  frequently  is  seen  as  {by 
ordinary  abscess.     In  size  the  abscesses  range  from  that  of  a  walnut  to 
apple,  and  I  have  observed  in  one  case  inflammation  of  the  whole  of  the  mi< 
lobe  of  the  right  lung.     The  abscess  walls  are  irregular  and  decidedly 
and  in  the  case  of  old  lesions  there  is  a  dense  fibrous  wall;  the  contents 
purulent  and  rarely  necrotic.     The  most  common  seat  ("80  per  cent.")  ii 
the  lower  lobes.     If  the  contour  of  an  abscess  touches  the  pleura,  empyem 
the  result.     Rupture  of  the  abscess  into  the  pleura  may  also  occur. 

Etiology. — Streptococci  are  found,  though  they  are  not  the  only 

causes  of  abscess  of  the  lung.  The  pneumococcus  and  Friedlander's  baci H ^TJJ 
have  been  found,  as  well  as  certain  other  organisms.  Predisposition  is  nc^"^^^^^ 
in  certain  conditions,  as  (1)  during  or  following  the  occurrence  of  inflammatE^^'*' 
as  in  lobar  and  lobular  pneumonia.  Suppurative  infiltration,  however,  iik< 
frequently  arises  under  these  circumstances  than  abscess,  and  in  the 
instances  in  which  the  latter  occurs  it  is  apt  to  be  comparatively  smaU 


ABSCESS  OF  THE  LUNGS  557 

Itiple.  In  all  forms  of  inhalation  and  deglutition  bronchopneumonia,  how- 
r,  abscess  of  the  lung  is  a  frequent  sequel.  In  a  study  of  100  cases  these  two 
tors,  aspiration  of  infected  material  into  the  lung  or  a  primary  lung  inflam- 
&m,  e.  g.,  pneumonia,  were  responsible  for  94  per  cent,  of  the  cases  of  lung 
ppuration,  according  to  Wessler.^ 

(2)  Perforation  of  the  lung  from  without  or  from  adjacent  organs,  e,  g,, 
^diageal  carcinoma,  hepatic  abscess,  or  suppurating  hydatid  cyst. 

(3)  Lifectious  emboli,  found  in  connection  with  septicopyemia,  frequently 
use  metastatic  abscesses  in  the  lungs.  In  a  mechanical  manner  they  may 
oduoe  hemorrhagic  infarctions,  followed  by  suppuration,  or  the  latter  process 
ly  occur  independently  of  the  former.  The  abscesses  are  usually  situated 
Me  to  the  pleura,  and  are  frequently  wedge  shaped;  they  vary  in  number 
xn  one  to  several  hundred,  and  in  size  from  a  pin's  head  to  an  orange. 

(4)  hiward  extension  of  a  purulent  pleurisy. 

(5)  As  elsewhere  stated  (vide  Pulmonary  Tuberculosis),  suppuration  is  quite 
nerally  associated  with  chronic  pulmonary  tuberculosis. 

(6)  Other  rare  causes  for  the  lung  suppuration  or  diseases  which  predispose 
it  include  diabetes,  syphilis,  actinomycosis,  and  secondary  to  esophageal 
rdnoma  (Wessler). 

Symptoms  and  Diagnosis. — ^The  examination  of  the  sputum  is  of 
5  greatest  value  in  the  diagnosis  of  this  disease,  since,  being  purulent,  it 
laBy  presents  a  yellow,  or  less  frequently  a  greenish-  or  brownish-yellow 
or.  It  emits  a  fetor  that  is  less  pronounced  than  that  of  either  gangrene  or 
trid  bronchitis.  Particles  of  lung  tissue  may  be  visible  in  the  pus,  and  on 
orosoopic  examination  of  the  latter,  elastic  fibers,  the  presence  of  which  is  of 
f  utmost  importance  in  the  diagnosis,  may  be  found  in  profusion.  The 
^ied  signs  of  infiltration  and  of  cavity  are  of  the  greatest  assistance  in  dis- 
goishing  abscess  of  the  lung;  these,  however,  are  wanting  unless  the  abscess 
i  a  considerable  size.  The  signs  of  cavitation,  together  with  the  character- 
c sputum,  leave  no  room  for  doubt.  Chills. and  suppurative  fever  usually 
end.  Leukocytosis  is  present.  The  history  is  of  considerable  importance, 
confimiing  the  more  characteristic  features.  Thus  antecedent  pneumonia  or 
'ticopyemia  would  be  strongly  corroborative.  The  roentgenogram  should 
Tiys  be  employed  in  doubtful  cases  as  an  additional  aid  in  diagnosis.  Tu- 
n*/om  distinguishes  itself  by  the  history,  the  diminished  amount  of  pus 
sent,  and  the  sputum  test. 

The  prognosis  is  often  hopeless,  as,  for  example,  when  the  disease  is  as- 
Uited  with  pyemic  processes  in  other  parts  of  the  body.  On  the  other 
id,  those  rare  instances  in  which  it  is  secondary  to  pneumonia  give  a  com- 
itively  favorable  outlook. 

Treatment. — ^The  chief  aim  in  the  therapeusis  should  be  to  support  the 
tern  by  the  administration  of  tonics,  stimulants,  and  antiseptics,  as  well  as 
energetic  feeding  with  light  forms  of  nourishment.  When  the  abscess 
ituated  near  the  periphery  of  the  lung  surgical  interference  is  to  he  advised 
soon  as  the  first  indications  of  increasing  weakness  appear.  Pulmonary 
oess  occurring  as  a  sequel  of  pneumonia  with  free  expectoration  should 
uve  an  expectant  treatment  unless  it  tends  to  become. progressive,  when  it 
8  for  operative  intervention.  For  the  details  of  the  operation  for  pulmo- 
j^'abscess  the  reader  fa  referred  to  works  on  surgery.  In  uncomplicated  cases, 
tis,  without  extensive  adhesions  occurring  in  young  individuals,  lol)ectoiny 
been  frequently  successful.  The  statistics  of  Eisendrath  relating  to  abscess 
•wing  pneumonia  may,  however,  be  mentioned,  as  follows :  of  25  cases  of 
e  simple  abscess,  24  recovered  and  1  was  improved ;  in  chronic  abscess  the 
Its  were  much  less  favorable. 

^Jaur,  Amer.  Med.  Assoc.,  1919,  Ixxiii,  1918. 
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i  the  pulmonary  connective  tissue  by  the  inhalation  of  stone-dust  by  those 
iio  foUow  such  occupations  as  stone-cutting,  knife-  and  axe-grinding,  and 
uDstone  making.  The  irritating  properties  of  this  form  of  dust  are  proved 
1^  the  great  disposition  in  this  subvariety  of  pneumonokoniosis  to  the  forma- 
aon  of  fibrous  nodules  and  diffuse  areas  of  sclerosis  in  the  lungs.  The  nodules 
kave  a  gray  center  and  a  darker  periphery;  they  are  exceedingly  dense,  and 
netiMis  are  made  with  much  difficulty. 

(3)  Siderosis. — ^This  term  implies  a  collection  of  iron  oxid  in  the  lungs, 
ako  due  to  the  pursuit  of  certain  occupations  (dyeing,  iron-smithing,  etc.). 
Cises  of  much  the  same  nature  are  caused  by  the  inhalation  of  vegetable 
duts  by  grain-shovelers,  cotton-spinners,  cigar-makers,  etc.  The  pathologic 
;duges  are  identical  with  those  in  anthracosis,  though  the  color  appearance 
Bred  instead  of  black. 

Symptoms. — ^Rarely  the  onset  is  marked  by  the  symptoms  of  acute, 
faDowed  by  those  of  chronic,  bronchitis;  but  in  a  vast  majority  of  instances 
i^dnoDic  bronchitis  gradually  develops  after  long  exposure  to  the  action  of  the 
^odting  cause.  The  symptoms  of  emphysema  are  soon  superadded,  the 
:|itient  now  suffering  from  dyspnea,  and  less  frequently  from  asthma.  The 
^Ifirfwn is  diagnostic  in  anthracosis,  being  quite  dark;  in  chalicosis  a  microscopic 
;  OBUDination  is  essential  to  show  the  particles  of  silica;  while  in  siderosis  the 
^  opectoration  presents  a  reddish  color.  Apart  from  the  foreign  particles,  the 
:  9iitiim  is  for  a  long  period  of  years  mucopurulent  in  character,  and  later  it 
'  Qhen  contains  the  tubercle  bacillus. 

The  physical  signs  are  not  distinctive,  being  identical  with  those  met  with 
;  ■  dironic  bronchitis  associated  with  emphysema,  and  followed  by  those  of 
■tesdtial  pneumonia,  and  sometimes  by  those  of  cavity. 

The  diagnosis  is  to  be  made  both  from  the  history,  from  a  gross  or  micro- 
Kopic  examination  of  the  sputum,  and,  most  accurately,  from  a  study  of  the 
nort^ogram,  which  is  an  invaluable  aid  in  the  diagnosis,  as  has  been  shown 
liy  the  careful  studies  of  Pancoast  at  the  University  of  Pennsylvania.  It  may  be 
ttnfirmed  by  the  invariable  presence  of  the  signs  of  bronchitis  and  emphysema, 
M  well  as  by  the  effect  of  removal  to  an  atmosphere  free  from  dust.  In  the 
Ite  stages  the  detection  of  infallible  evidences  of  phthisis  only  serves  to  cor- 
I'liborate  the  earlier  diagnosb  of  pneumonokoniosis. 

An  acute  pneunumokoniosis,  due  to  the  inhalation  of  Thomas  phosphate 
liei],  has  been  described.  This  dust  causes  a  diffuse  pneumonic  inflammation 
•fccting  principally  the  lower  lobes.  The  symptoms  and  progress  of  the  cases 
^  Eke  those  of  lobar  pneumonia. 

The  prognosis  is  favorable  in  hygienic  surroundings  until  the  more 
idvanoed  stage  is  reached. 

Treatment. — ^A  change  of  occupation  or  several  hours  of  exercise  in  the 
tpen  air  daily  for  those  who  are  exposed  to  dust  in  work-rooms  should  be  ad- 
Dcated.    Dusty  work-rooms  must  be  properly  ventilated. 

The  active  treatment  is  the  same  as  for  chronic  bronchitis  and  emphysema 
t>m  other  causes,  and  is  to  be  appropriately  modified  when  pulmonary  tuber- 
Josb  develops.  

NEW  GROWTHS  OF  THE  LUNGS 

CARCINOHA  OF  THE  LUNG 

All  varieties  of  carcinoma  have  been  met  with  in  the  lung,  but,  with  rare 
3eptions,  carcinoma  of  this  organ  is  of  secondary  origin.  Ordinarily  the  pri- 
iry  new  growth  involves  a  vein  or  lymph-channel,  and  the  latter  carries  the 
of  the  disease  to  the  lung.    It  is  also  to  be  recollected  that  it  may  result 
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atous  tumor  communicates'  with  a  wide-mouthed  bronchus,  bronchial 
rcathing  may  be  audible,  and  the  physical  signs  of  lung  cavity  may  be  devel- 
ped.  The  signs  of  general  bronchitis  are  present  in  most  instances,  especially 
t  the  disseminated  form  of  the  disease;  in  the  latter  the  lung  may  shrink,  with 
stnction  of  the  chest  walls  on  the  a£Pected  side.  If  secondary  pleurisy  with 
AiBon  occurs,  the  detection  of  the  characteristic  cancer-cells  in  the  contents 
rfdie  pleural  cavity  will  show  the  nature  of  the  thoracic  affection. 

Dtasnosis. — ^TTie  following  symptom-group  will  pretty  well  establish  a 
iigDOSis:  A  peculiarly  shaped  dull  area  (as  when  it  extends  under  the  sternum), 
ledbaps  a  marked  prominence  over  the  site  of  the  tumor,  enlarged  and  hard 
gnphatic  glands  in  the  vicinity,  and  certain  of  the  compression  symptoms — 
cocolatory,  nervous,  bronchial,  or  tracheal.  Rarely  the  diagnosis  may  be 
Bade  by  the  occurrence  of  metastasis  to  the  chest  wall.  Metastasis  occurred 
n  about  54  per  cent,  of  61  primary  cases  (Lavrinovich).  Again,  the  discovery 
if  eancer  tissue  in  masses  accidentally  detached  gives  reliable  indication  of  the 
finaae.  An  exact  diagnosis  can  often  be  made  from  an  examination  of  the 
Mrddes  on  aspiration  of  the  tumor  and  pleural  effusion.  McMahon  and 
uarman^  maintain  that  the  Roentgen  examination  and  stereoscopic  study  of 
raentgenograms  will  early  point  to  a  pulmonary  lesion,  which  is  quite  typical. 

The  deferential  diagnosis  between  pulmonary  carcinoma  and  pulmonary 
ktmulosis,  with  which  it  is  commonly  confused,  can  be  made  with  positive- 
■cs  only  by  a  careful  microscopic  examination  of  the  sputum.  From  fibroid 
iidnration  of  the  lung  it  is  easily  discriminated,  owing  to  the  history  and  slower 
aoorae  of  the  latter  affection. 

Prognosis. — Thb  is  bad,  as  death  may  occur  suddenly  from  abundant 
banorrfaage  or  more  frequently  from  either  exhaustion  or  asphyxia.  The 
dutdonof  the  affection  varies  from  six  months  to  a  year  or  more. 

The  treatment  must  be  addressed  chiefly  to  the  relief  of  pain  and  other 
nl^jective  symptoms,  though  the  effect  of  the  roentgen  ray  should  be  tried. 

SARCOMA  OF  THE  LUNG 

Primary  sarcoma  of  the  lung  is  rare,  but  in  instances  of  generalized  sarco- 
■•tosis  the  lungs  show  larger  or  smaller  nodules  "in  almost  every  case"  (Birch- 
Wschfeld),  occurring  in  connection  with  osteosarcoma  of  other  organs  or  in 
yniphosarcoma  of  the  cervical  glands. 

Secondary  sarcoma  of  the  root  of  the  lung  by  sarcomatous  disease  of  the 
IK)8tbionchial  glands,  is  more  common  than  secondary  carcinoma.  The  diag- 
*wi  is  reached  as  in  carcinoma  (vide  infra). 

Neoplasms  occurring  among  the  cobalt-miners  of  Schneeberg  were  described 
V  Hesse  and  Tragner  as  lymphosarcomata — slowly  growing  masses  that 
^ttabed  to  a  large  size  and  gave  metastasis  to  lymph-glands,  pleura,  liver,  and 
Vken.  In  most  cases  there  was  an  associated  pneumonokoniosis,  which  had 
piobably  predisposed  to  the  new  growth. 

HYDATID  CYST  OF  THE  LUNG 

Hydatids  in  the  lungs  may  either  be  primary  or  secondary,  the  former 
iriety  being  exceedingly  rare  and  the  latter  somewhat  less  so.  Almost  in- 
tfiably  the  echinococci  are  developed  in  other  organs — the  liver  in  particular 
And  find  their  way  to  the  lungs  either  by  direct  perforation  through  the  dia- 
ragm  or  by  entering  through  the  blood-current.  The  lungs  are  involved  in 
out  12  per  cent,  of  hydatid  disease. 

For  etiology  and  pathology  see  Hydatid  Cysts  of  the  Liver. 

^  Amer,  Jour.  Med.  Sci.f  1918,  cliv,  34. 
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that  the  efTusion,  if  serous,  is  rarely  sufficiently  dense  to  cause  any  diminu^i 
of  the  sounds;  in  fact,  they  are  usually  louder  than  on  the  affected  side, 
is  best  obtained  near  the  upper  level  of  the  fluid  in  large  effusions,  and  at 
above  the  angle  of  the  scapula  when  the  effusion  is  moderate. 

(2)  Stage  of  Resorption. — With  resorption  of  the  fluid  there  is  a  d< 
in  the  size  of  the  affected  side,  together  with  a  return  of  the  normal  appearam. 
of  the  intercostal  spaces  and  the  respiratory  movements.     In  many  instan< 
there  is  positive  retraction,  leading  to  thoracic  deformity  with  displacement 
neighboring  organs  toward  the  affected  side;  and  this  retraction  may  be  eitlB.4 
general  or  circumscribed.    The  inferior  intercostal  spaces  are  more  or 
narrowed;  the  shoulder  droops;  the  nipple  approaches  the  median  line;  tl 
spine  may  be  curved,  the  convexity  being  directed  toward  the  sound  si< 
(quite  rarely  toward  the  affected  side) ;  and  the  scapula  projects  from  the 
wall  on  the  affected  side.     In  children,  and  even  in  adults,  the  lungs  and  thoi 
gradually  expand  in  order  to  overcome  this  chronic  deformity. 

Palpation. — The  tactile  fremitus  closely  follows  the  fluid  as  it  subside 
from  alx)ve  downward  without  any  extreme  degree  of  thickening  of  the  plei 
membranes,  though  cohesion  of  their  surfaces  may  prevent  its  return  over 
lower  segment.     The  inspiratory  movement  of  the  chest  wall  gradually 
but  not  to  its  former  limit. 

Mensuration  shows  a  steady  diminution  in  the  size  of  the  side  involve 
which  finally  becomes  smaller  than  its  fellow. 

Percussion. — The  dull  or  flat  note  gives  way  to  normal  percussion  resonant 
proceeding  from  above  downward  in  a  gradual  manner;  but  the  latter  is  nc^*^ 
renewed  over  the  lower  portion  of  the  pleural  cavity  for  a  long  period  aftA^'* 
the  exudation  has  disappeared.     The  abnormal  areas  of  flatness  due  to    '"^ 
placement  of  organs  (liver,  spleen,  heart)  also  disappear. 

Auscultation  discloses  most  important  signs  during  the  stage  of  absorption 
The  breath-sounds  reapi>ear  at  first  above,  and  then  lower  down,  until  the 
is  reached.     With  commencing  subsidence  of  the  fluid  the  respiratory  soui 
are  feeble  and  distant,  but  later  they  resume  their  natural  distinctness; 
partly  as  a  result  of  the  revival  of  the  natural  muscular  tonicity,  and  partlX 
in  consequence  of  the  disappearance  of  the  fluid,  the  two  roughened  pleura' 
surfaces  come  in  contact  and  play  upon  one  another,  giving  rise  to  a  rubbixi^' 
creaking  friction-sound  on  auscultation.     These  friction-murmurs  may  persi^^ 
for  months  after  the  effusion  has  been  absorbed.     Occasionally  the  lower 
tion  of  the  compressed  lung  remains  permanently  inexpansile;  the  upper 
tion  of  the  lung  is  now  the  seat  of  compensatory  emphysema.    The 
sounds  return  to  their  normal  jwsition. 

Roentgen  Rays. — Williams  states  when  the  effusion  is  large  no  more  r»y^ 
pass  through  it  than  through  the  liver,  and  the  outlines  of  the  diaphragm,  rib*» 
and  heart  are  obliterated  on  the  side  of  the  effusion.  The  fluoroscope  miso 
shows  the  direction  and  extent  of  cardiac  displacements  due  to  pleural  effusiao*- 
Williams  affirms  that  displacement  of  the  heart  to  the  right  may  not  be  ^*^ 
ognized  by  percussion,  even  when  it  has  been  pushed  much  beyond  its  norH**' 
place.  Displacement  of  the  pleuritic  fluid  when  the  patient's  positioa  >• 
changed  and  also  with  the  movements  of  the  diaphragm  is  noted  with  tb^ 
fluoroscope. 

Special  Clinical  Forms  of   Acute   Sero-fibrinous    Pleuriqr^ 

(1)   Tuberculous  Pleurisy. — ^This  is,  in  the  majority  of  instances,  seoooo' 
ary  to  pulmonary  tuberculosis.    On  the  other  hand,  the  primary  lesions  Wfy 
be  situated  in  the  pleural  sac  and  give  rise  to  (a)  Acute  serofibrinout  pkurj^ 
(with  the  usual  course);  (6)  Subacute  pleurisy  (with  insidious  course),  leidiQf         ^, 
to  tuberculous  invasion  of  the  lungs,  and  (c)  Chronic  adhesive  pleuriiy^  in  mtiA       L-^^ 
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iwrtic  pleurisy;  (b)  serofibrinous  pleurisy;  (c)  purulent  pleurisy  (empyema), 
od  (J)  chronic  adhesive  pleurisy. 

Bacteriology. — In  all  forms  of  the  disease  the  direct  causes  are  various 

Booorganisms  or  their  irritating  chemical  products.    Conspicuous  among 

kse  is  the  BaciUtuf  tuberculosis.    Inoculation  of  guinea-pigs  with  the  latter 

kgf  Eichhorst  gave  positive  results  in  15  out  of  23  cases,  and  by  La  Damany  in 

17  out  of  55  cases.     By  taking  a  large  amount  of  exudate  either  for  cultures  or 

■Dculation  of  animals  the  Bacillus  tvberculosis  can  be  found,  as  a  rule.    Netter, 

Phidden,  and  others  have  found  in  the  exudation  of  fibrinoseroiia  pleurisy 

Ae  Sbreptococctu  pyogenes,  staphylococci,  the  typhoid  bacilltis,  and  the  dij^ 

of  pneumonia.     The   micro-organisms    most    conmionly    present   in 

are  the  Micrococcus  lanceolaius  and  the  streptococcus,  the  former 

in  the  pleurisy  associated  with  pneumonia  (in  two-thirds  of  the 

occurring  in  children — ^Levy),  and  the  latter  in  those  independent  of 

pMnmonia,  particularly  in  adults.     Among  other  pathogenic  organisms  that 

infebeen  found  rarely  in  the  effusion  are  the  coUm  bacillus,  the  Proteus  vulgaris, 

the  gonococcus,  the   Entamoeba  coli,  Friedldnder*s  bacUlu^s,  anthrax  bacillus, 

k/buraa  bacillus,  and  various  saprophytic  bacteria.     Except  in  the  case  of 

Ae  pleuritic  exudation  in  pneumonia,  in  which  the  diplococcus  alone  is  present 

k  i^ut  one-half  of  the  cases,  the  aforementioned  micro-organisms  are  gen- 

nDy  found  in  association. 

ACUTE  PLASTIC  PLEURISY 

(Dry,  Fibrinous  Pleurisy) 

Piithology. — ^The  lesions  are  usually  circumscribed,  the  part  inflamed 
boDg  intensely  injected.  It  has  lost  its  natural  lustre,  and  instead  has  a  dull, 
wn-^tening  surface  "like  a  tarnished  mirror,"  due  to  a  slight  fibrinous 
ttndate.  Minute  ecchymoses  are  seen.  Later  the  exudate  may  become  more 
ttfnous,  when  the  pleura  presents  a  rough,  shaggy  appearance.  On  account  of 
die  friction  between  the  two  pleural  membranes  in  high  grades  of  dry  plastic 
Pkorisy  the  exudate  may  be  very  thick,  and  its  color  appearance  is  then 
ydowish  or  reddish  gray.  This  sheeting  of  fibrinous  exudate  entangles  in 
^  meshes  numerous  embryonic  round  celb,  out  of  which  blood-vesseb  and 
^ODoective  tissue  are  developed.  The  opposing  surfaces  of  the  pleura  adhere, 
pci^onally,  in  the  lighter  grades,  the  disease  does  not  advance  to  firm  ad- 
l^aion,  and  in  such  instances  the  products  of  the  exudate  undergo  fatty  de- 
SOteration  and  are  absorbed. 

Etiology. — ^The  a£Pection  may  be  (a)  primary  or  (6)  secondary,  (a)  By 
"^  primary  form  is  meant  an  inflammation  of  the  pleura  occurring  in  previously 
'^^ihliy  persons.  It  is  exceedingly  rare,  and  doubtless  many  instances  of  true 
■wonda^  pleurisy  are  regarded  as  belonging  to  this  category.  Aschoff's 
*^Qdies  of  jIXX)  cases  of  pleurisy  showed  41  to  be  idiopathic.  Of  great  etiologic 
pjxninence  is  exposure  to  cold  and  wet,  and  next  to  this  stands  mechanical 
'^juiy.  It  is  more  common  in  men  than  in  women,  and  especially  during 
joe  time  of  active  life,  on  account  of  the  greater  liability  to  exposure  of  the 
fcnner  sex.  The  changeable  weather  of  the  winter  and  spring  augments 
™  proportion  of  cases  during  these  seasons  as  compared  with  summer  and 
Womn. 

(4)  The  secondary  form  of  dry  plastic  pleurisy  arises  from  extension  of 
Acute  and  chronic  inflammatory  affections  of  the  lungs  and  other  neighboring 
Hfguis.  Hence  it  frequently  accompanies  lobar  pneumonia,  somewhat  less 
bequoitly  bronchopneumonia,  and  more  rarely  still  hemorrhagic  infarct, 
iboesseSy  and  pulmonary  carcinoma  and  gangrene.  When  pleurisy  occuis 
D  the  ri^t  side  it  must  be  recollected  that  it  may  have  originated  in  hq»atitis. 
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give  a  history  very  similar  to  that  of  acute  pleurisy,  but  the  characteriatiQ 
physical  signs  of  pleurisy  are  absent. 

Prognosis* — ^The  duration  of  the  affection  varies  from  a  few  days  to  three 
weeks,  and  the  immediate  outcome  is  favorable  as  a  rule.  Undoubtedly^ 
however,  a  primary  attack  predisposes  to  subsequent  attacks,  and  thus^  as 
a  result  of  repeated  seizures,  pleiu^al  thickening  and  intrapleural  adhesions 
often  arise.  Lung  axpansion  may  in  this  manner  be  restricted,  with  the  gradual 
devdopment  of  interstitial  pneumonia  as  a  consequence.  Acute  plastic  pleurisy 
is  not  infrequently  a  terminal  condition  in  serious  forms  of  illness  (e.  g.,  septico- 
pyonia  and  chronic  nephritis). 

Treatment. — ^The  first  object  in  the  treatment  is  to  relieve  the  pain,  and 

this  can  best  be  accomplished  by  the  hypodermic  use  of  morphin.    The 

inflammatory  process  is  best  controlled  by  absolute  rest  in  the  recumbent 

posture,  or  fixation  of  the  affected  side  by  means  of  adhesive  plaster.     I  am 

also  m  die  habit  of  administering  moderate-sized  doses  of  quinin  (gr.  iv — 0.25 — 

thiee  times  daily)  and  salicylates.    After  the  exudation  has  appeared,  the 

iodids  of  iron  and  potassium,  in  combination,  may  be  employed.     Locally, 

nothing  is  so  effective  as  cold  in  the  form  of  the  ice-water  bag  or  Leiter's  coQ, 

preceded,  in  robust  patients,  by  the  local  abstraction  of  blood  (Siij  to  vj — 

W>.0-18O.O)  by  leeches.    At  the  end  of  one  week  the  morphin  may  usually  be 

discontinued.    During  convalescence  the  patient  should  be  instructed  to  take 

deep  inspirations  several  times  in  succession,  not  less  than  a  dozen  times  each 

day,  with  a  view  to  obviating  as  far  as  possible  pleural  adhesions  and  other 

luifavorable  consequences.    Symptomatic  anemia  may  be  present  at  this  time, 

^nd  should  be  met  by  iron  given  internally.     At  this  time  iodin  may  be  used 

'^HSally  with  great  benefit;  I  have  not,  however,  seen  any  favorable  results 

^t>tn  blisters.    For  the  pain  which  continues  in  the  side  after  all  detectable 

physical  signs  have  disappeared  the  use  of  the  constant  current  over  the  seat 

^  tbe  pleurisy  for  twenty  minutes  at  a  time  gives  almost  instantaneous  relief 

(lxK)mis). 

SEXOFllUtlNOOS   FLEURIST    (FLEDRIS7   WITH    EFFUSION,    SUBACUTE   FLEURIST) 

Pathology. — During  the  first  stage  of  serofibrinous  pleurisy  the  changes 

the  same  in  character  as  those  met  with  in  dry  pleurisy,  though  of  severer 

le,  and  usually  involving  the  greater  portion  of  the  pleura  on  the  side 

effected.    There  is  an  abundant  exudation  of  serum,  and  usually  the  entire 

pleura  becomes  coated  with  a  fibrinous  exudate  that  varies  greatly  in  thickness 

and  arrangement.    The  exudate  is  thin  and  smooth  in  some  instances,  though 

more  frequently  it  forms  a  thick  layer,  presenting  a  shaggy  surface  on  the  one 

hAnd  or  an  irregular,  honeycombed  surface  on  the  other.    Lymph  in  the  form 

of  flocculi  is  rather  abundant  in  the  serous  effusion.    The  interlobular  pleural 

8^*rfaoes  are  also  invaded  as  a  rule,  in  consequence  of  which  they  become 

fdherent.     The  fluid  exudate  varies  greatly  in  quantity  (J  to  8  pints-4  liters), 

»  often  of  a  citron  color,  and  is,  in  the  majority  of  instances,  clear  or  slightly 

^■"bid.    Rarely  it  is  of  a  dark  brown  color. 

Unless  adhesions  between  the  pleural  surfaces  have  previously  existed  the 
^"Usion  gravitates  to  the  most  dependent  portion  of  the  pleural  cavity.  Micro- 
^P^pically,  there  are  found  leukocytes,  red  blood-corpuscles,  endothelial  cells, 
^^ads  of  fibrin,  and,  rarely,  crystals  of  cholesterin  and  uric  acid.  The  com- 
P^ition  of  the  fluid  is  almost  identical  with  that  of  bloodF«erum,  and  on  boiling 
'^  *s  found  to  be  rich  in  albumin.  Spontaneous  coagulation  may  take  place 
^^  standing. 
,  Changes  in  the  Neighboring  Organs. — So  long  as  the  normal  retractility  of 
Y^^  Imig  is  not  overcome  by  the  fluid  that  collects  in  the  pleural  cavity,  the 
^^^^r  does  not  produce  positive  intrathoracic  pressure,  and  hence  does  not 
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produce  displacement  of  adjacent  organs.  It  may  be  assumed  that  until  the 
pleural  sac  is  at  least  one-half  filled  with  serofibrinous  exudate  the  natural 
contractility  of  the  lung  is  not  destroyed.  At  this  period  there  may  be  a 
slight  displacement  of  the  mediastinum  toward  the  opposite  side,  due  to  trac- 
tion exerted  by  the  normal  retractility  of  the  sound  lung.  Obviously,  large 
effusions  must  in  a  mechanical  manner  displace  the  pleural  membranes,  thus 
causing  compression  of  the  pulmonary  structures  lying  above  the  eflhision. 
A  very  copious  effusion  may  push  the  lung  up  and  back  against  the  vertetwal 
column  and  convert  it  into  a  small,  fiat,  bloodless,  and  airless  mass  (atelectasis). 
While  a  total  absence  of  air  in  the  collapsed  lung  is  due  chiefly  to  compression 
by  the  fluid,  to  some  extent,  however,  the  air  may  be  absorbed  by  the  vessel 
or  even  by  the  effusion  (Stnimpell). 

Together  with  compression  of  the  lung  by  the  effusion,  pressure  is  also 
exerted  by  the  latter  against  the  mediastinum,  causing  displacement  of  the 
heart.  Tlie  mediastinum  also  loses  the  normal  traction  force  of  the  lung 
upon  the  affected  side,  and  hence  the  lung  on  the  soimd  side  draws  the  medias- 
tinum toward  itself  by  its  own  retractile  energy.  Osier  shows  that  even  in 
the  most  extensive  left-sided  effusion  the  heart's  apex  is  not  rotated,  but 
that  the  normal  relative  position  of  the  apex  and  base  obtain,  though  the  apex 
is  in  some  instances  lifted,  and  in  others  the  heart  lies  more  transversely. 
The  right  chambers  of  the  heart  occupy  most  of  the  anterior  part  of  the  organ, 
showing  that  the  displacement  of  the  mediastinum  with  the  pericardium  and 
its  contents  to  the  right  involves  no  appreciable  twisting  of  the  heart  itself. 

Downward  displacement  of  the  diaphragm  takes  place  in  extensive  effusion 
on  the  right  side,  depressing  the  liver  to  a  variable  distance  below  the  interior 
costal  border;  on  the  left  side  large  effusions  produce  pressure  displacement  of 
the  stomach  and  the  transverse  colon,  and,  to  a  slighter  extent,  of  the  spleen. 
Pre-existing  adhesions  may  prevent  displacement  of  the  adjacent  organs. 

Etiology. — The  causative  factors  are  identical  in  nature  with  those  produc- 
ing dry  plastic  pleurisy.  It  is  highly  probable  that  the  degree  of  severity  is 
dependent  upon  the  previous  condition  of  the  patient,  whether  he  be  suffering 
from  some  other  affection  or  not,  and  upon  the  amount  of  specific  poison  gaining 
access  to  the  pleura. 

The  affection  may  be  primary,  but  is  much  more  often  secondary,  and  this 
fact  may  be  explained  by  reference  to  any  of  the  specific  micro-organisms 
producing  the  affection. 

Direct  Causes. — Many  of  the  cases  follow  quickly  upon  exposure  to  cold 
or  wet  or  an  injury  to  the  thorax.  I  thoroughly  agree  with  those  authors 
who  contend  that  about  three-fourths  of  the  cases  of  serofibrinous  pleuris> 
are  of  tuberculous  origin.  The  tuberculous  process  may  invade  the  pleura 
primarily,  but  more  often  it  is  secondary  to  tuberculosis  of  the  lungs;  less 
frequently,  though  oftener  than  is  generally  supposed,  it  is  secondary  tc 
tuberculous  peritonitis.  In  these  instances  the  tubercle  bacilli  prolMibl> 
find  their  way  from  the  peritoneum  to  the  pleura  by  traversing  the  lymphatics 
in  the  diaphragm.  A  large  percentage  of  apparently  primary  cases  of  tuber 
culous  pleurisy  have  their  origin  in  a  circumscribed  and  more  or  less  latent 
tuberculous  focus  in  the  lungs.  It  is  not  improbable  also  that  tuberculous 
processes  in  other  \dscera  may  furnish  the  tubercle  baciUi  for  secondary  pleural 
infection.  Moreover,  the  fact  that  many  cases  of  serofibrinous  pleuris> 
recover  does  not  disprove  their  tuberculous  nature. 

The  affection  is  not  infrequently  secondary  to  acute  articular  rheumatism, 
which  is  itself  a  microbic  affection.  It  also  arises  as  a  complicating  condition 
in  the  course  of  various  acute  and  chronic  affections  of  the  chest,  as  pericarditis 
and  catarrhal  pneumonia,  and  may  develop  in  acute  infectious  diseases,  as 
typhoid  fever  or  lobar  pneumonia.    On  the  other  hand,  the  bacillus  of  Eberth 
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been  known  to  provoke  pleurisy  (Bozzolo,  Femet,  and  others^).  It  may 
ss  a  complication  in  the  chronic  affections  of  various  viscera  (chronic 
cphritis,  cirrhosis,  and  carcinoma  of  the  liver).  The  predisposing  causes  are 
ht  8ime  as  for  the  dry  plastic  form. 

Symptoms. — ^The  description  here  refers  particularly  to  primary  sero- 
bnious  pleurisy,  and  it  is  important  to  recollect  that  when  secondary  to  other 
mte  and  dironic  affections  characterized  by  great  bodily  weakness  the  pleuritic 
igfiiptoms  may  be  in  abeyance. 

With  few  exceptions  the  onset  is  insidious^  the  symptoms  being  quite 
■3d;  but  rarely  there  is  a  stulden  onset  with  active  symptoms  (rigor,  high 
lever).  In  the  majority  of  instances  the  patient  first  complains  of  a  stitch- 
Vkepain  in  the  side;  this  is  rarely  pronounced,  but  is  aggravated  upon  deep 
Imthing  and  upon  any  muscular  exertion.  Dyspnea  soon  arises  and  gradually 
■CRtses  in  mtensity.  Cough  may  be  present  or  absent,  and  in  some  in- 
itanoes  is  attended  by  a  scanty  mucoid  expectoration  that  may  rarely  be  blood- 
itRtked. 

Tlie  constttvtional  symptoms  are  of  correspondingly  slow  and  gradual 
dmkpment.  From  the  commencement  of  the  attack  a  moderate  febrile 
■ovement  at  night  may  be  observed,  and  the  pulse  will  be  found  to  be  frequent, 
Bttll,  and  compressible,  or,  more  rarely,  tense.  At  the  time  of  the  patient's 
fat  visit  to  his  physician  he  may  give  a  history  of  having  gradvally  lost  flesh 
nd  strength  for  a  period  of  weeks  together,  though  he  may  not  have  been 
obliged  to  abandon  his  vocation.  He  looks  pale,  his  countenance  wears  an 
unioiis  expression,  and  he  is  without  appetite.  These  cases  frequently  drag 
CD  from  two  to  four  weeks  before  consulting  a  physician,  the  local  symptoms 
foing  unnoticed. 

Sometimes  the  period  of  invasion  develops  acutely  and  after  lasting  a  few 
days  the  symptoms  exhibit  a  decided  remission;  subsequently  there  may  be  a 
nddra  recurrence  of  the  local  and  general  phenomena,  and  particularly  of 
the  dyspnea.  The  pleural  cavity,  which  may  have  been  one-half  or  two-thirds 
fcH,  now  becomes  completely  filled. 

Special  Symptoms. — Pain, — Chest  pain  is  an  almost  constant  but  not 
ki^y  characteristic  symptom,  and,  though  usually  among  the  earliest  symp- 
tos,  it  may  not  be  present  until  a  few  hours  or  a  day  after  the  commencement 
cf  the  affection.  It  may  be  described  as  a  sharp,  shooting  pain,  and  is  popularly 
twmed  a  "stitch  in  the  side."  It  may,  however,  be  tearing  or  dragging  in 
^^MjHKrter.  Its  intensity  is  not  a  safe  indication  of  the  severity  of  the  disease. 
It  is  usuaUy  referred  to  a  small  spot  below  the  nipple  or  to  the  midaxillary 
•"^pon;  exceptionally,  however,  it  is  more  diffuse,  and  in  my  experience  it  hs^ 
■ot  infrequently  been  retrosternal  or  referred  to  limited  areas  below  the 
jfcrior  costal  border.  When  absent  it  may  be  excited  by  coughing,  sneezing, 
^  inspiration,  and  stooping.  With  the  appearance  of  the  effusion  the  pain 
^°QUnishes  and,  as  a  rule,  soon  disappears. 

Dyspnea. — ^The  breathing  is  shallow,  "catching,"  inspiration  being  made 
''P  of  a  series  of  gasps,  and  it  is  hurried  in  consequence  of  the  severe  pleural 
w;  in  copious  effusions,  that  render  one  lung  functionless,  the  dyspnea  may 
heoome  intense,  even  attaining  to  orthopnea.  It  reaches  its  most  pronounced 
^fin  in  previously  robust  subjects,  and  in  those  in  whom  the  effusion  has 
liKveloped  rapidly.  On  the  other  hand,  when  the  pleural  sac  fills  slowly  dyspnea 
^y  be  absent  except  on  exertion.  Following  marked  disturbances  in  the 
Opiration  cyanosis  appears  and  may  become  quite  marked. 

Cough  and  Expectoration, — Little  need  be  added  to  what  has  already  been 

ated.    When  much  expectoration  is  present  it  is   not  uncommonly  due 

associated  bronchitis  or  to  pulmonary  tuberculosis;  there  may,  however, 

^  Annual  of  the  Universal  Medical  ScienceSy  vol.  ii,  p.  12. 
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SI9  owing  to  the  differences,  in  the  vocal  vibrations  in  the  two  sexes.  In 
pious  effusions  tactile  fremitus  may  usually  be  obtained.  The  apical 
ipobe  can  also  be  readily  located  by  palpation.  The  displaced  spleen  or 
vcr  can  be  felt  through  the  abdominal  wall,  and  must  not  be  mistaken  for  an 
etual  enlargement  of  these  organs. 

MensuraHon. — In  right-handed  adults  the  right  side  is,  normally,  slightly 
Bfer  than  the  left;  and  it  is  only  after  the  effusion  is  considerable  that  the 
igfTtometer  shows  any  alteration  in  the  thoracic  contour.  The  tape,  however, 
alubits  the  difference  in  expansive  motion  of  the  two  sides  early.  At  the 
ad  of  expiration  the  circumference  of  the  affected  side  will  be  found  to  be  one 
or  two  inches  greater  than  that  of  the  unaffected  side,  while  at  the  end  of 
inqiMnition  the  difference  will  be  but  slight.  The  cyrtometric  tracing  also 
mms  a  discrepancy  between  the  horizontal  outlines  of  the  two  sides. 

Percussion. — At  first  the  percussion-note  is  impaired  either  posteriorly  or 
k  the  mfra-axillary  region,  and  a  little  later  there  is  dulness,  tending  toward 
flitness  (deadness),  the  upper  level  of  which  rises  from  day  to  day  with  increas- 
■g  effusion.  Over  the  exudate  the  note  has  a  wooden  quality  (flat)  and  there 
ii  great  resistance.  When  the  effusion  rises  to  the  fourth  rib  anteriorly  there 
11  dulness  over  the  fluid  above  and  absolute  flatness  below.  When  the  exudate 
BKs  to  the  lower  border  of  the  third  rib  the  percussion-note  above  the  line 
d  dulness  is  tympanitic  or  vesiculotympanitic  (Skoda*s  resonance) ;  this  holds 
abo  in  more  moderate  effusions,  and  is  attributable  to  mediate  relaxation  of 
tk  long.  In  copious  exudations  the  cracked-pot  sound  may  be  elicited 
iunediately  below  the  clavicle,  and  Williams'  tracheal  tone  may  sometimes 
be  obtained.  This  may  also  be  obtained  at  a  point  corresponding  to  the 
Mt  of  the  compressed  lung.  When  the  patient  is  sitting  or  in  the  erect  posture 
the  upper  limit  of  dulness  in  large  effusions  is  not  a  horizontal  line,  but  is 
U^Kst  at  the  spine  and  falb  as  we  proceed  to  the  front,  which  is  its  lowest 
point  Tlie  upper  line  of  dulness  in  moderate  effusions  begins  "relatively 
bv  down  in  the  back,  passes  upward  from  the  vertebral  column,  and  soon 
tans  upward  and  proceeds  obliquely  across  the  back  to  the  axillary  region, 
vhereit  reaches  its  highest  point;  thence  it  advances  in  a  straight  line,  but  with 
aaii^t  descent,  to  the  sternum"  (Ellis).  This  curved  line  resembles  the  italic 
ktter  S  (Garland).  Grocco's  sign  (a  triangular  area  of  dulness  over  the  back 
<A  the  opposite  side  in  unilateral  pleurisy,  which  dulness  disappears  when 
the  pati^t  lies  on  the  side  of  the  effusion)  is  confirmatory,  although  it  is  not 
>Mnably  present.  On  the  right  side  the  flatness  is  continuous  with  that  of 
tk  displaced  liver;  on  the  left  it  passes  into  and  may  obliterate  Traube's 
*>nAuiar  space. 

^  AuicuUation. — ^The  signs  of  the  first  stage  have  already  been  described 

w  Plastic  Pleurisy).    With  the  appearance  of  the  effusion  the  breath- 

JJ^ds  become  weak,  distant,  and  have  a  bronchial  quality.    This  bronchial 

wjathing  is  more  marked  with  large  effusions  where  the  lung  is  completely 

?«*P9ed.    As  a  result  of  this  consolidation  of  lung  tissue  the  bronchial  breath- 

■^>8  8o  intense  that  it  may  simulate  a  pneumonia.    The  latter  sounds  may 

™8Mt  a  metallic  or  amphoric  quality,  and  may  be  accompanied  by  r&les 

(P^eudocavemous  signs).     The  latter  are  more  frequently  met  in  children  than 

^  •dults,  and  often  give  rise  to  a  false  diagnosis.     Above  the  level  of  the  fluid 

^^  is  bronchovesicular  breathing,  and  on   the  opposite  side  intensified 

*JWh-sounds  may  usually  be  noted.     In  pneumonia  with  pleural  effusion 

ttee  may  be  loud  and  persistent  bronchial  respiration  over  the  exudate. 

Toe  vocal  resonance  may  manifest  a  nasal  quality,  simulating  somewhat  the 

weating  of  a  goat  {Laennec's  egophony).     The  vocal  fremitus  is  theoretically 

inninished,  but  on  account  of  the  lung  collapse  a  condition  of  solid  lung  tissue 

«sults  which  transmits  the  voice  sounds  so  directly  from  the  large  bronchi 
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that  the  eifusioiiy  if  serous,  is  rarely  sufficiently  dense  to  cause  any  diminutioir~x^ 
of  the  sounds;  in  fact,  they  are  usually  louder  than  on  the  affected  side.    Thi 
is  best  obtained  near  the  upper  level  of  the  fluid  in  large  effusions,  and  at 
above  the  angle  of  the  scapula  when  the  effusion  is  moderate. 

(2)  Stage  of  Resorption, — ^With  resorption  of  the  fluid  there  is  a  d 


in  the  size  of  the  affected  side,  together  with  a  return  of  the  normal  appearam 
of  the  intercostal  spaces  and  the  respiratory  movements.  In  many  instan< 
there  is  positive  retraction,  leading  to  thoracic  deformity  with  displacement 
neighboring  organs  toward  the  affected  side;  and  this  retraction  may  be 
general  or  circumscribed.  The  inferior  intercostal  spaces  are  more  or 
narrowed;  the  shoulder  droops;  the  nipple  approaches  the  median  line; 
spine  may  be  curved,  the  convexity  being  directed  toward  the  sound  sid^fzle 
(quite  rarely  toward  the  affected  side) ;  and  the  scapula  projects  from  the  chest- ,:^^.at- 
wall  on  the  affected  side.  In  children,  and  even  in  adults,  the  lungs  and  thoi 
gradually  expand  in  order  to  overcome  this  chronic  deformity. 

Palpation. — The  tactile  fremitus  closely  follows  the  fluid  as  it  sul 
from  above  downward  without  any  extreme  degree  of  thickening  of  the 
membranes,  though  cohesion  of  their  surfaces  may  prevent  its  return  over 
lower  segment.    The  inspiratory  movement  of  the  chest  wall  gradually  ret 
but  not  to  its  former  limit. 

Mensuration  shows  a  steady  diminution  in  the  size  of  the  side  involve!    m    li, 
which  finally  becomes  smaller  than  its  fellow. 

Percussion, — The  dull  or  flat  note  gives  way  to  normal  percussion 
proceeding  from  above  downward  in  a  gradual  manner;  but  the  latter  is 
renewed  over  the  lower  portion  of  the  pleural  cavity  for  a  long  period 
the  exudation  has  disappeared.    The  abnormal  areas  of  flatness  due  to  dis. 
placement  of  organs  (liver,  spleen,  heart)  also  disappear. 

Ausculfntion  discloses  most  important  signs  during  the  stage  of  absorption  ^n< 
The  breath-sounds  reappear  at  first  above,  and  then  lower  down,  until  the 
is  reached.     With  commencing  subsidence  of  the  fluid  the  respiratory  sounc 
are  feeble  and  distant,  but  later  they  resume  their  natural  distinctness;  Riig     ^ 
partly  as  a  result  of  the  revival  of  the  natural  muscular  tonicity,  and  partEI- — ly 
in  consequence  of  the  disappearance  of  the  fluid,  the  two  roughened 
surfaces  come  in  contact  and  play  upon  one  another,  giving  rise  to  a  nibbin 
creaking  friction-sound  on  auscultation.    These  friction-murmurs  may 
for  months  after  the  effusion  has  been  absorbed.    Occasionally  the  lower 
tion  of  the  compressed  lung  remains  permanently  inexpansile;  the  upper 
tion  of  the  lung  is  now  the  seat  of  compensatory  emphysema.    The 
sounds  return  to  their  normal  ix)sition. 

Roentgen  Rays, — Williams  states  when  the  effusion  is  large  no  more 
pass  through  it  than  through  the  liver,  and  the  outlines  of  the  diaphragm, 
and  heart  are  obliterated  on  the  side  of  the  effusion.    The  fluoroocope 
shows  the  direction  and  extent  of  cardiac  displacements  due  to  pleural 
W'illiams  affirms  that  displacement  of  the  heart  to  the  right  may  not  be 
ognized  by  percussion,  even  when  it  has  been  pushed  much  beyond  its 
place.     Displacement  of  the  pleuritic  fluid  when  the  patient's  position 
changed  and  also  with  the  movements  of  the  diaphragm  is  noted 
fluoroscopy 

Special  Clinical  Forms  of   Acute   Sero-fibrinous   Pleuriqr. 
(1)  Tuberculous  Pleurisy. — ^This  is,  in  the  majority  of  instances, 
ary  to  pulmonary  tuberculosis.    On  the  other  hand,  the  primary  lesions  ns^K 
be  situated  in  the  pleural  sac  and  give  rise  to  (a)  ActUe  serofibrinoui  phury^ 
(with  the  usual  course) ;  (6)  Subacute  pleurisy  (with  insidious  course),  feadiiny 
to  tuberculous  invasion  of  the  lungs,  and  (c)  Chronic  adhesive  jiewityt  in  whict 
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tfie  course  and  physical  signs  correspond  with  those  to  be  depicted  in  a  special 
aectbn  on  Chronic  Pleurisy. 

The  morbid  lesions  are  similar  to  those  met  with  in  other  forms  plus  the 

specific  tubercles,  which  may  be  exceedingly  numerous  (miliary  tubercles) 

00  the  one  hand,  or  confined  to  a  few  circumscribed  areas  on  the  other.    This 

variety  has  no  special  etiologic  connection  with  empyema,  and  the  effusion  is 

usually  serofibrinous  and  often  blood-stained. 

[t  should  be  pointed  out  that  tuberculous  pleurisy  is  sometimes  followed 
by  tuberculous  pericarditis  or  peritonitis,  or  both.    The  two  latter  affections 
liave  been  considered  elsewhere  {vide  p.  272).    We  must  grant  that  tuber- 
culous pleurisy  may  proceed  favorably  with  apparent  recovery,  though  too 
often,  after  a  variable  interval  of  time,  tuberculous  symptoms  are  manifested. 
R.  C.  Cabot  obtained  the  subsequent  histories  in  221  cases  of  pleural  effusion 
ui  the  Massachusetts  Hospital;  he  followed  them  five  years  until  phthisis  or 
<J<eath  took  place  in  117;  at  the  end  of  five  years  96  had  recovered.     It  is  foimd 
about  30  per  cent,  merge  into  pulmonary  tuberculosis. 
(2)  Diaphragmatic  Pleoiigy. — ^This  term  is  applied  to  those  instances  in 
Hich  the  diaphragmatic  portion  of  the  pleura  is  involved  either  alone  or  in 
There  occurs  an  exudate  that  may  be  either  plastic  or  serofibrinous, 
tliough  rarely  large  in  amount.    The  symptoms  are  acute,  and  the  pain,  which 
^   lancinating  in  character  and  situated  in  the  epigastric  region,  is  the  most 
prominent  feature.    Geuneau  de  Mussy  holds  that  pain  along  the  tenth  rib, 
^^ctending  from  the  anterior  extremity  to  the  sternum  and  xiphoid  cartilage, 
pMithognomonic.     It  is  increased  by  deep  inspiration  and  by  pressure  over 
insertion  of  the  diaphragm  at  the  tenth  rib,  and  often  abates  when  effusion 
place.     Dyspnea  b  a  marked  symptom  in  most  cases,  and  the  patient 
be  forced  to  assume  a  stooping  or  sitting  posture,  the  respirations  being 
^Tiil>«rficial,  purely  thoracic,  and  "catching."     Cough,  nausea,  and  even  vomit- 
**i^   may  occur.    In  a  case  under  my  own  care  vomiting,  due  most  probably 
"to   associated  peritonitis,  was  a  troublesome  symptom. 

The  constitutional  features  are  quite  pronounced,  particularly  the  fever, 
which  exceeds  that  met  with  in  other  forms  of  pleurisy.     The  patient's  anxiety 
is    extreme.     The  effusion  may  be  purulent,  and  if  so,  bulging  of  the  lower 
^iitercostal  spaces,  followed  by  edema,  may  occur. 
The  physical  signs  are  for  the  most  part  negative. 

(3)  Encysted  Pleurisy. — ^This  term  has  reference  tx)  effusions  that  are 
ovrcumscribed  in  consequence  of  adhesions  between  .tbfe  pleural  membranes. 
Tlicre  may  be  two  or  more  pouches,  with  or  withoutjjJniHmunication.    This 

sc>— called  encapsulated  pleurisy  may  occupy  any  part  oltJie  chest,  and  is  ex- 
ce^edingly  variable  in  extent.    The  symptoms  and  physical  signs  are  rarely 

tmiatworthy  for  diagnosis,  but  should  usually  afford  ground  for  suspicion,  and 

lectd  to  an  exploratory  puncture. 

(4)  Interlobar  Pleurisy. — ^This  variety  is  usually  secondary  to,  or  associated 
J*'^^,  the  ordinary  type  of  acute  serofibrinous  pleurisy.  The  serous  surfaces 
between  the  lobes  are  involved  in  the  inflammatory  process,  and  the  fluid 
*^^<»mes  encapsulated  in  this  position  in  consequence  of  interlobar  pleural 
*^iiesions.  It  is  more  frequent  on  the  right  than  on  the  left  side,  and  its 
^^orite  seat  is  near  the  root  of  the  lung,  between  the  upper  and  middle  lobes. 
I^'^r  met  with  a  case  following  pneumonia  in  which  there  was  between  the 
^y^^r  and  upper  and  middle  lobes  of  the  right  side  an  enormous  purulent 

^^^*'etrtion  that  looked  at  first  like  a  large  abscess  of  the  lung.  Fistulous  con- 
#  ^l^tion  with  a  bronchus  often  occurs,  and  the  purulent  expectoration  that 
^llows  may  be  the  first  symptom  to  attract  attention  to  the  process  of  sup- 
■^^'^tion  in  the  thorax.    Prior  to  the  occurrence  of  this  accident  the  patient 
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Diagnosis. — In  diagnosing  pleurisy  our  attention  must  be  directed  chiefly 
to  the  physical  signs.  Unfortunately,  the  rational  symptoms  are  often  too 
slight  to  call  attention  to  the  chest.  The  diagnosis  should  embrace  the  par- 
ticular etiologic  variety  (e.  g,,  tuberculous  pleurisy,  streptococcus,  or  pneu- 
moooccus  pleurisy)  by  a  bacteriologic  examination  of  the  exudate.  The  chief 
difficulties  are  encountered  in  dbtinguishing  this  affection  from  conditions 
in  whidi  the  lung  is  either  consolidated,  retracted,  or  compressed  by  solid 
new  growths  or  a  serous  transudate.  Chief  among  the  former  is  croupous 
pnewfumia  (especially  in  pleuritic  exudates  of  moderate  degree),  and  I  have 
tabulated  below  the  most  important  distinctions  between  it  and  pleurisy. 
The  reader  will  be  further  aided  by  comparing  Fig.  47  with  Fig.  10,  on  page  113, 
since  these  show  the  physical  conditions  in  the  two  diseases. 


PlUBURUT  WITH  EfFUBION 


Primary  Lobar  Pneumonia 


Rational  Symptoms 


Ofitei  mailed  by  repeated  chilliness. 

The    pain   is   sharp,    ''stitch-like,"    and 
■trict^  localiaed. 

Cou^  irritating;,  no   expectoration,    or 

cattfiliaL 
^tum  rarely  shows  tubercle  bacillus. 
Moderate  fever  of  continuous  type;  de- 

cUfie  by  lysis, 
^vtemic  pitwtration  (moderate). 
Countenance  pale  and  anxious. 

Herpes  does  not  appear. 
l^ukocytoBiB  abaent  or  slight. 

Physical 
-^      Ifupichon, 
l^Kstcnticm  of  the  thorax. 
^Pes  beat  displaced. 

PalvaUon. 
^^riinfsned  or  absent  tactUe  fremitus. 

^        Percussion, 

^'^>'t.iieBB,   with   great  resistance   to   the 

K>lezimeter-finger. 
^^^'ws  dirolacement  of  neighboring  organs. 
..  Cj&^rooco  8  sign  usually  present. 
^   "^lie  sac  be  partly  filled,  line  of  flatness 

^^langes  in  varying  the  position. 
pj_       Auscultation, 

'^^"^c^nchial  breathing  frequent,  but  diffused 
^i^iid  distant  and  unaccompanied  by  r&les, 
.^  ^9a«  a  rule. 

^Oc^    resonance    may    be    diminished; 
p^^gpphony. 
'^■^cnion-sound  in  early  and  late  stages. 

Yi^ldfl  serum  upon  exploratory  puncture. 


Onset  acute,  ri^or,  lasting  one  hour. 
Acute  pain  (sunilar),  but  soreness  more 

diffused. 
Cough  more  marked  and  accompanied  by 

rusty  or  bloody  expectoration. 
Shows  presence  of  pneumococcus. 
Intense  fever;  declme  by  crisis  from  the 

fifth  to  the  ninth  day. 
Prostration  marked. 
Countenance  congested;  mahogany  flush 

on  the  cheeks. 
Herpes  quite  conunon. 
Leukocytosis  usually  marked. 

Signs 


None. 

Not  displaced. 

Marked  tactile  fremitus  (absent  only 
when  a  bronchus  is  plugged). 

Dulness  less  wooden,  less  resistance, 
and  sometimes  a  tjrmpanitic  note. 

No  displacement  of  neighboring  organs 
if  uncomplicated.    Grocco's  sign  absent. 

Absent. 


Harsh  bronchial  breathing  and  presence 

of  r&les  in  first  and  third  stages,  unless 

a  bronchus  be  plugged. 
Bronchophony  (loud),  unless  a  bronchus 

be  blocked. 
No  friction-soimd,  except  crepitant  r&les 

in  the  first  stage. 
Yields  a  few  drops  of  thick  blood. 


Consolidation  of  the  lung,  due  to  tuberculous  infection,  may  be  differentiated 
oy  means  of  the  physical  signs  contrasted  in  the  foregoing  table,  the  history  of 
"^«  case,  and  by  the  discovery  of  the  tubercle  bacillus  in  the  sputum. 

Hydrothorax  presents  physical  signs  that  simulate  strongly  those  of  pleural 

^^ion.     Hydrothorax,  however,  gives  the  history  of  cardiac  or  renal  disease, 

^  oftener  bilateral,  and  is  unassociated  with  a  rise  in  temperature  or  with  the 

P^in  or  friction-sounds  peculiar  to  pleurisy.    The  laboratory  examination  of 

^"C  fluid  removed  by  aspiration  will  distinguish  between  that  of  the  exudate 
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Tfeatment* — ^In  the  first  stage  the  treatment  is  the  same  as  for  dry 
or  plastic  pleurisy.    During  the  second  stage,  that  of  effusion,  the  objects  of 
treatmoit  are  threefold:  (1)  To  limit  the  extent  and  intensity  of  the  inflam- 
matory process;  (2)  to  accomplish  the  removal  of  the  effusion,  and  (3)  to 
support  the  strength  of  the  patient. 

(1)  To  Umik  &e  Extent  and  Intensity  of  the  Inflammatory  Process. — ^To 
tliis  mi  two  classes  of  ageiits  are  employed,  namely,  (a)  Internal,  and  (6) 


Among  the  latter  are  counterirritants,  as  sinapisms  and  iodin,  by  means 
iriiidi  constant  counterirritation  is  to  be  maintained.  Another  agent  of 
It  worth  is  cold,  applied  by  means  of  the  ice-bag  or  ice-water  bag,  and  if 
temperature  rises  to  102^  F.  (38.8^  C.)  cool  spongings  of  the  surface  of 
body,  together  with  the  use  of  the  ice-cap,  are  useful.  The  affected 
s'Csuctures  are  kept  at  complete  rest  to  relieve  the  pain  by  mechanical  fixation 
csff*  the  side  affected  with  adhesive  plaster. 

The  use  of  drugs  internally  in  the  treatment  of  the  general  symptoms  of  a 
f>Sciiral  effusion  has  but  little  effect.  Salicylates  have  been  used  and  quinin  as 
wdL  Dii^horetics,  diuretics,  and  mild  salines  are  indicated  in  order  to  promote 
piTopor  secretion  and  excretion.  With  a  subsidence  of  the  inflammatory  process 
"t^be  temperature  falls,  and  then  our  efforts  should  be  directed  toward  the  ful- 
filment of  the  second  leading  indication,  (2)  the  removal  of  the  effusion. 

little  is  to  be  accomplished  by  local  means,  though  iodin,  persistently 
onployed,  sometimes  does  good.     Blisters  are  not  admissible. 

With  small  effusions,   mild  hydragogue   cathartics,   and  especially  the 
sifclinesy  after  the  Matthew  Hay  method  (i.  e.,  3ij  to  8ss — 8.0-16.0,  in  the 
niallest  possible  amount  of  water,  on  rising  in  the  morning),  stimulate  absorp- 
from  the  pleural  cavities  by  draining  the  blood  of  a  certain  amount  of 


The  patient  may  be  put  upon  a  dry  diet  in  order  to  increase  the  plasticity 
^  tbe  blood,  which  is  thus  induced  to  absorb  the  liquid  exudate  from  the  pleural 

Tliese  methods  are  advisable  when  a  small  effusion  exists.    The  withdrawal 

^  the  liquid  by  aspiration  (thoracentesb)  is  so  easily  and  readily  done  that  it 

18  advisable  in  the  great  majority  of  cases,  especially  because  about  one-third 

of  all  pleural  effusions  are  not  spontaneously  absorbed  and  because  there 

nay  be  left  extensive  adhesions  when  the  fluid  is  gradually  absorbed.    The 

fluid  should  be  withdrawn  under  any  circumstance  where  there  are  (1)  bilateral 

cffoaions;  (2)  pressure-symptoms,  such  as  orthopnea,  cyanosb,  cardiac  distress. 

The  operation  is  free  from  danger  if  carried  out  under  aseptic  precautions. 

7^  instrument  should  always  be  tested  before  it  is  used.    The  patient  rests 

Ui  bed  in  the  semirecumbent  posture,  the  arm  of  the  affected  side  being  brought 

^9''Ward  with  the  hand  placed  on  the  opposite  shoulder,  so  as  to  separate  the 

'i^  from  one  another.    The  point  of  puncture  is  in  the  sixth  interspace  on 

y^  right  side  and  the  seventh  interspace  on  the  left,  in  the  midaxilla,  or 

^^9t,  below  the  outer  angle  of  the  scapula  in  the  seventh  right  and  eighth  left 

P^t^Tspaces,  respectively.    Local  anesthesia  by  means  of  the  intradermic 

^^ction  of  cocain  (2  per  cent,  solution)  is  strongly  advised.     An  assistant 

""■^"^rs  up  the  skin  from  the  interspace,  while  the  operator  uses  the  forefinger 

^  his  free  hand  as  a  director.     The  needle  should  be  introduced  with  a  quick 

f^^'^ist,  hugging  the  rib  below  the  interspace,  but  endeavoring  to  avoid  striking 

*^  periosteal  covering.    The  fluid  may  not  be  obtained  at  the  first  operation, 

^d  the  reasons  for  this  failure  are  several.    The  costal  pleura  may  be  exces- 

■^«ly  thickened,  or  we  may  meet  with  a  much-thickened  fibrous  band.     Again, 

^«  fluid  may  be  encapsulated;  and,  lastly,  the  needle  may  become  blocked, 
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smaller  proportion  of  cases  the  exudate  is  fibrinopurulent.  Microscopically 
the  inflammatory  products  are  identical  with  those  of  purulent  inflammation 
b  general.  The  pleural  membranes  are  the  seat  of  a  more  intense  inflammation 
thaji  in  acute  serofibrinous  pleurisy,  and  are  greatly  thickened  (1  to  2  mm.)- 
Iliey  present  a  granular  suppurating  surface,  and  both  visceral  and  costal 
pleune  may  exhibit  perforations,  and  the  latter,  often  erosions. 

HigUdofficallyf  the  altered  membranes  consist  of  new  connective  tissue, 
new  blood-vessels,  and  numerous  leukocytes. 

Etiology. — ^The  following  are  the  chief  circumstances  under  which  empy- 
ema arises:  (1)  As  a  sequel  of  the  acute,  serofibrinous  variety.  However 
dear  the  effusion  may  be,  it  always  contains  corpuscular  elements,  which  in 
the  further  progress  of  certain  cases  undergo  coincident  increase  in  numbers 
onto  the  effusion  presents  a  milky  aspect,  when  it  is  said  to  be  purulent.  Thora- 
centesis may  be  responsible  for  this  change,  though  never  if  performed  under 
rigid  aseptic  precautions. 

(2)  In  children  the  effusion  early  becomes  purulent  in  many  instances. 
HelvUle-Dunlop's  statistics  indicate  a  proportion  of  1  case  of  empyema  to 
every  8  or  9  cases  of  pneumonia  among  children. 

(3)  Secondary  to  the  acute  and  chronic  infectious  diseases — blood  metastasis 
(pyemia,  scarlatina,  pneumonia,  tuberculosis,  and  dysentery  most  frequently; 
typhoid  fever,  measles,  whooping-cough  rarely). 

(4)  Secondary  to  malignant  affections  of  contiguous  organs  (lungs,  esoph- 
agus), or  tuberculous  cavities  which  perforate  the  pleura.  Rarely,  carious 
nbs  and  vertebra  may  cause  empyema. 

(5)  Lymphatic  metastasis  is  probably  an  important  means  by  which  bac- 
teria reach  the  pleura  from  neighboring  but  not  contiguous  tissues  (McFarland). 

(6)  Injuries  to  the  chest  may  set  up  empyema  (fracture  of  the  ribs,  stab 
or  other  penetrating  wounds). 

Bacteriologic  investigation  has  shown  that  the  organisms  most  frequently 
present  are  the  pneumococci,  streptococcus,  staphylococcus,  and  tubercle 
bacillus.  The  cases  due  to  pneumococci  usually  pursue  a  favorable  course. 
The  Leptothrix  pulmonalis  is  often  found  in  putrid  effusions. 

Clinical  History. — ^The  symptoms  vary  with  the  cause.  The  onset 
may  be  characterized  by  acute  symptoms  (e.  g.,  streptococcus  empyema), 
audi  as  rigor,  followed  by  high  temperature  and  signal  prostration,  and  in  the 
affected  side  there  may  be  severe  pains,  aggravated  by  deep  breathing  and 
bodily  movements. 

If  the  exudate  becomes  gangrenous,  a  typhoid  state  develops  early,  and 
the  case  is  apt  to  prove  fatal  in  the  course  of  a  few  weeks.  It  is  quite  a  com- 
mon event  for  the  acute  symptoms  that  characterize  the  invasion  to  be  replaced 
at  the  end  of  a  week  or  more  by  the  more  obscure  rational  symptoms  of  chronic 
empyema.  The  latter,  however,  may  develop  very  insidiously  as  a  secondary 
affection.  The  rational  symptoms  in  a  well-marked  case  should  always  excite 
a  suspicion  of  the  presence  of  the  affection,  but  cannot  settle  the  diagnosis. 
The  heal  symptoms  (pain,  cough,  and  expectoration)  are  of  a  mild  character; 
dyspnea  may  be  more  or  less  intense.  I  have  on  more  than  one  occasion  found 
an  utter  absence  of  these  symptoms.  The  general  symptoms  are  those  of  septic 
mfection — diurnal  chills  occurring  at  irregular  intervals,  followed  by  intense 
Paroxysms  of  fever  and  profuse  sweating — and  such  patients  rapidly  lose  flesh 
wifl  grow  pale  and  weak.  The  temperature  is  higher  than  in  pleurisy  with 
effusion  and  is  intermittently,  though  irregularly,  elevated. 

Blood  exaviination  invariably  shows  leukocytosis,  often  of  high  degree. 
The  roentgen  ray  gives  very  positive  information  as  to  the  location  and  size 
o'  the  empyema. 
37 
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to  be:  (1)  a  copious  effusion;  (2)  paresis  of  the  intercostal  muscles,  inducing 
relaxation  of  the  thoracic  wall;  (3)  a  somewhat  forcible  heart-beat  (Henry). 
Hie  rational  symptoms  of  empyema  are  present.  The  physical  signs  are  also 
identical  with  those  of  the  latter  affection,  with  the  pulsation  superadded. 
There  are  instances  in  which  palpation  alone  detects  the  systolic  pulse  in  the 
pleural  effusion.  With  rare  exceptions  the  effusion  occupies  the  left  pleural 
sac.  The  pulsation  may  be  limited  to  two  or  three  interspaces,  or  it  may  be 
visible  over  the  entire  anterolateral  aspect  of  the  chest;  pulsation  at  the  back, 
however,  is  rare. 

Differential  Diagnosis. — An  absolute  distinction  between  empyema 
and  pleurisy  toith  effusion  rests  solely  upon  the  results  of  an  aseptic  exploratory 
puncture.  For  this  purpose  the  needle  attached  to  the  ordinary  hypodermic 
ssninge  or,  preferably,  the  surgeon's  exploring  needle  may  be  employed,  with- 
ch^wing  but  a  very  small  quantity  of  the  fluid,  which,  if  purulent  in  character, 
should  be  examined  bacteriologically. 

Pulsating  pleural  effusion  simulates  closely  aneurysm  of  the  thoracic  aorta. 

When  pulsation  occurs  in  empyema,  however,  it  is  seen  to  be  to  the  left  of  the 

normal  course  of  the  aorta:  the  rational  symptoms  and  usual  physical  signs 

of  purulent  pleural  effusion  are  usually  present  also,  while  the  vascular  symp- 

toms  and  signs  of  aneurysm  of  the  aorta  (thrill,  bruit)  are  absent. 

Prognosis. — ^Empyema  is  a  serious  disease,  but,  obviously,  the  outlook 
wfll  be  modified  by  the  special  etiology.  Spontaneous  absorption  may  occur, 
though  it  is  extremely  rare.  Rupture  into  the  bronchial  tubes  is  a  compara- 
tively favorable  event,  some  cases  in  which  this  occurs  recovering,  while  in 
others  death  follows  in  consequence  of  the  sudden  inundation  of  the  bronchi. 
An  empyema  may,  in  rarer  cases,  empty  itself  externally  with  favorable  issue 
(empyema  necessitatis).  Evacuation  of  the  pleural  cavity  is  often  followed  by 
a  continuous  discharge  of  pus  for  an  indefinite  period.  As  a  result  of  the  long-* 
continued  suppurative  process  death  may  take  place  by  slow  asthenia.  It 
must  not  be  forgotten,  however,  that  an  unfavorable  termination  may  be,  in 
part  at  least,  ascribable  to  certain  associated  affections  (phthisis,  pericarditis). 
Double  empyema,  fortunately  a  rare  condition,  is  exceedingly  grave. 

Among  diildren  the  outlook  is  much  more  favorable  than  among  adults. 
The  prognosis  has  been  rendered  less  serious  by  the  application  of  surgical 
principles  in  the  treatment  of  the  disease.  In  all  cases  of  recovery  there  is  a 
progressive  obliteration  of  the  pleural  cavity  owing  to  adhesions,  which  finally 
become  universal  and  lead  to  marked  retraction  of  the  affected  side  (pleuritis 
retrahens). 

The  treatment  of  empyema  is  chiefly  surgical.  In  a  child,  especially  in 
empyema  following  pneumonia,  recovery  may  follow  one  or  more  tappings. 
Occasionally  such  an  event  takes  place  in  an  adult.  In  the  vast  majority 
of  cases,  however,  free  drainage  should  be  provided  at  the  earliest  possible 
moment.  The  large  number  of  deaths  of  soldiers  with  empyema  following 
radical  operative  procedure,  at  the  cantonments  in  this  country  during  the 
^\orld  War,  and  the  crippling  after-results  showed  the  necessity  of  some  other 
t>T)e  of  operation.  After  much  experimentation  throughout  the  country  i>y 
niany  medical  men  a  technic  was  involved  which  has  given  splendid  results 
both  in  the  mortality  rate  and  in  preventing  collapse  of  the  lung  and  the  forma- 
tion of  extensive  adhesions.  In  brief,  this  method  consists  of  the  introduction 
of  a  trocar  and  cannula  into  the  abscess  cavity.  The  trocar  is  withdrawn,  care 
being  taken  to  prevent  air  entering  the  pleural  cavity,  and  rubber  tubing  in- 
serted. The  cannula  is  attached  to  the  chest  wall  and  the  rubber  tubing  con- 
nected up  to  a  Y  tube  which,  in  turn,  runs  to  a  bottle  of  Dakin's  solution  and  to 
a  suction  apparatus.     With  this  rather  complicated  apparatus  it  is  possible  to 
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(h)  Chronic  Dry  or  Adhesive  Pleurisy. — (1)  This  may  succeed  the 

acute  or  chronic  serofibrinous  f»leurisy.     If  the  liquid  portion  of  the  exudate 

is  absorbed  the  pleural  membranes  coine  into  more  or  less  close  apposition, 

being  separated  only  by  fibrinous  elements  that  become  organized  into  a  layer 

of  finn  connective  tissue.     Hence  the  two  layers  of  the  pleura,  that  are  greatly 

thickened,  cannot  be  separated,  owing  to  the  firmness  of  the  adhesions.     In 

most  cases  the  autopsy  shows  the  latter  condition  to  be  most  pronounced  at 

the  base,  while  the  lung  is  found  to  be  compressed  and  the  seat  of  fibroid  change. 

If  it  follows  the  acute  form  the  extent  of  retraction  is  slight,  since  there  are 

no  dense  fibrous  bands  to  prevent  a  fair  degree  of  lung  expansion ;  if  it  succeed 

the  chronic  form,  however,  or  empyema,  the  extent  of  retraction  and  flattening 

'Will  be  quite  marked.     The  exudate  may  undergo  calcareous  degeneration,  and 

occasionally  little  pouches  of  fluid  may  be  found  between  the  false  bands. 

(2)*  There  is  a  large  class  of  cases  that  are  dry  from  the  onset  (idiopathie 
dry  chronic  pteuriay),  and  this  variety  may  either  be  a  sequel  of  acute  plastic 
pleurisy  or  primarily  tuberculous.     The  condition  is  very  commonly  met  with 
9X  autopsy  in  subjects  who  during  life  had  never  presented  symptoms  of  pleurisy 
^J'itli  effusion.     The  plastic  exudate,  however  slight,  invariably  tends  to  be- 
come organized,  with  resulting  fibrinous  adhesion  of  the  two  layers  of  the  pleura. 
^lost  generally  the  adhesions  are  circumscribed,  and  if  tuberculous  in  origin 
are   most  frequently  apical  and  often  bilateral.     Under  these  circumstances 
SIX13JI  caseous  masses  and  little  tubercles  may  be  found  embodied  in  the  some- 
'^'Hiat  thickened  pleura.    General  synechia  is,  however,  not  rare,  particularly 
unilateral. 

SymptovM. — Definite   rational   symptoms   are   rarely   present,    and    the 
I>hy8ical  signs  lack  uniformity  or  may  be  entirely  negative.     In  other  cases 
mild  grade  the  main  characteristics  are  restrained  mobility  of  the  affected 
and  feebleness  of  the  respiratory  murmur.     In  rarer  cases  the  weakness 
the  breath  sounds  is  out  of  all  proportion  to  the  expansive  motion  of  the  chest, 
still  another  category — composed  of  a  considerable  number  of  instances — 
certain  physical   signs   are  quite  pronounced.     Inspection   reveals  decided 
^contraction,  with  immobility  of  the  affected  side  and  a  compensatory  disten- 
tion of  the  healthy  side.     The  heart  is  displaced,  and  the  apex-beat  may  be 
missing  (e.  g.y  when  the  heart  is  drawn  or  pushed  behind  the  sternum  or  over- 
lapped by  the  emphysematous  lung).     The  spinal  column  is  curved,  the  scapula 
dislocated,  the  shoulder  ill-shapen  and  drooping,  and  the  lower  part  of  the 
thorax  shrunken,  while  the  ribs  are  obliquely  placed  and  closely  approximated, 
or  even  overlap  one  another.    The  tactile  fremitus  is  decreased  or  absent  over 
the  lower  portion  of  the  chest,  and  there  is  impaired  percussion  resonance  or 
dulness  over  this  area.    The  breath  sounds  on  auscultation  are  exceedingly 
feeble,  and  in  some  cases  an  occasional  dry,  leathery,  or  creaking  friction-sound 
is  audible. 

T^e  roentgen  ray  is  at  times  of  value  in  determining  the  extent  of  the 
fibrosis,  but  frequently  the  parietal  pleura  is  so  thickened  that  its  shadow 
obscures  all  lying  beneath  it. 

Rarely,  and  particularly  if  the  case  be  tuberculous,  vasomotor  symptoms 
•JTse  in  chronic  pleurisy,  such  as  unilateral  flushing  or  sweating  of  the  face, 
o''  dilatation  of  the  pupil. 

Doubtless  some  instances  of  chronic  pleurisy  merge  into  the  pleurogenous 

^ype  of  cirrhosis  of  the  lung,  and  fatal  complicating  conditions  may  arise  in 

«)niiection  with  the  general  circulation.    Thus,  I  have  observed  in  one  instance 

^nlari^ment  followed  by  dilatation  of  the  right  ventricle,  and,  in  turn,  by  gen- 

**«  chopsy,  with  fatal  result. 

*D  the  treatment  of  this  affection  two  objects  must   receive  especial 
attention:  (1)  the  removal  of  any  effusion  that  may  be  present;  and  (2)  the 
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improvement  of  the  nutrition  of  the  patient.    The  first  indication  is        pn^ 
sented  only  by  a  limited  number  of  the  eases,  and  the  rules  for  meeti^crig  it 
have  been  stated  in  the  treatment  .of  serofibrinous  pleurisy  and  empy^^^ma; 
the  second  indication  is  presented  by  all  cases.    Careful  regulation  of  the      diet 
is  of  the  utmost  importance:   it  must  be  generous.    Lung  gynmastic^  are 
most    useful    if   methodically   pursued.      The   method    of   Ralston  Jcbjdcs 
(previously  described)  richly  deserves  a  trial  in  suitable  cases.    It  i^  to 
be  borne  in  mind,  however,  that  in  old  cases  efforts  at  overcoming     the 
lung  pressure  will  be  unsuccessful.    Climatotherapy  is  advantageous,^  pa^ 
ticularly  if  tuberculosis  exists;  and  in  my  own  experience  low,  mountainous 
elevations  combined  with  purity  of  atmosphere  have  given  the  best  results. 
Of  medicines   little   need   be  said.    It  is  especially  important  to  promote 
the  digestive   power  of  the  patient  to  the  greatest  possible   extent      Jo 
cases  in  which   the   digestive  function   has   been  feeble  I   have  observed 
excellent  results  from  a  brief  stay  at  any  well-regulated  seaside  resort  or  in  the 
country.    We  may  also  use,  with  a  probability  that  the  effect  will  be  bene- 
ficial, small  doses  (S  j — 4.0)  of  cod-liver  oil  three  times  daily  after  food,  or  tiie 
following  formula: 

H.    Pepsini,  3ij     (8.0); 

Acidi  hydrochlor.  dil.,  *         fSiiss  (10.0); 

Tinct.  nucis  vomica,  fSiss  (6.0); 

Elixir  digestivi  co.,    q.  s.  ad  f Sij    (60.0). — ^M. 
Sig.    Teaspoonful  in  water  after  meals. 

Intercurrent  catarrh  of  the  stomach  may  sooner  or  later  become  a  trouble- 
some feature,  and  in  combating  it  lavage  is  frequently  our  most  effective 
measure. 


PNEUMOTHORAX 

(Seropneumothorax;  Pyopneumothorax) 

Definition. — A  collection  of  air  in  the  pleural  cavity.  Since  the  latter, 
as  a  rule,  contains  at  the  same  time  serum  or  pus,  the  terms  sero-  and  pyo- 
pneumothorax are  frequently  employed  to  describe  the  same  condition.  It  is 
an  uncommon  condition. 

Pathology. — When  the  pleural  sac  is  punctiu^  air  usually  escapes, 
accompanied  sometimes  by  an  audible  hissing  sound.     The  pleural  sac  in 
pure  pneumothorax  is  greatly  distended,  and  the  lung  is  impacted  against  the 
spinal  column.     Other  organs  (spleen,  heart)  are  also  displaced  owing  to  posi- 
tive intrathoracic  pressure.     The  heart  is  not  rotated,  however,  and  the  rela- 
tion of  its  parts  is  maintained  much  as  in  the  normal  condition  (Osier).    The 
air  may  occupy  but  a  portion  of  the  pleural  cavity  on  account  of  previous 
firm  adhesions  (circumscribed  pneumothorax).    The  point  of  perforation,  as  a 
rule,  can  be  easily  found,  and  frequently  corresponds  to  the  seat  of  rupture  <rf 
the  tuberculous  cavity  or  sup>erficial  caseous  mass.     In  other  instances  the 
cause  of  pneumothorax  cannot  be  discovered.     Inflation  of  the  lung  under 
water  may  reveal  the  aperture,  which  is  usually  small,  by  the  escape  of  air- 
bubbles  at  the  seat  of  puncture.    Occasionally  a  fistulous  connection  between 
the  pleural  sac  and  the  bronchi  can  be  traced. 

Simple  pneuviothorax  is,  however,  of  rare  occurrence.  The  air  that  gains 
admission  into  the  pleural  sac  is  laden  with  micro-organisms  (vide  Bacteriology, 
p.  563),  which  set  up  various  forms  of  inflammation,  accompanied  by  eqiuJIy 
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rious  exudations.  Hence  the  cavity  is  usually  filled,  in  part,  with  an  effusion 
fct  is  purulent  or  serbpurulent,  as  a  rule,  and  rarely  serous  or  serofibrinous, 
le  gas  in  cases  of  pneumothorax  may  be  of  bacterial  origin;  this  contains 
bstances  not  found  in  air,  such  as  H,  HtS,  or  marsh  gas. 

Etiology* — ^The  predisposing  influences  are:  (a)  age — the  condition  oc- 
ining  in  adults,  as  a  rule,  though  instances  are  also  observed  in  young 
kuldren;  (6)  sex — males  suffer  more  than  females;  (c)  the  left  side  is  affected 
nriy  twice  as  often  as  the  right;  (d)  emphysema,  in  which  the  superficial 
ur-6aes  are  dilated  and  atrophied,  and  so  rendered  liable  to  rupture  from  ex- 
Dwive  muscular  exertion. 

The  wntiting  caiuies  are:  (1)  Perforation  of  the  lung  and  pulmonary  pleura 

(die  most  frequent  cause),  arising  in  one  or  other  of  tlu*ee  ways:  (a)  From  the 

Toptuie  of  a  tuberculous  cavity  into  the  pleural  cavity.    This  accident  rarely 

oecurs  at  the  apex  of  the  lung,  but  commonly  near  the  upper  border  of  the  lower 

«  middle  lobe;  less  frequently  near  the  lower  border  of  the  upper  lobe.    A 

ctaeous  focus  immediately  beneath  the  pleura  may  also,  during  the  process 

cf  aottening,  puncture  the  pleural  sac  and  invite  the  entrance  of  air  during  the 

«wly  stages.    It  cannot  occur,  however,  except  in  cases  in  which  previous 

•dhesions  have  failed  to  form  at  the  point  of  perforation.    At  least  70  per 

cent  of  the  cases  of  pneumothorax  are  tuberculous  (Morse) ;  90  per  cent.  (John- 

ftotf).    (6)  As  the  residt  of  necrotic  processes,  in  connection  with  certain  other 

■ung  affections,  as  gangrene,  bronchopneumonia,  suppurating  bronchial  glands, 

■l^cess,  and  echinococcus  cysts,     (c)  From  rupture  of  the  normal  air-sacs  in 

consequence  of  severe  muscular  effort  (S.  West,  DeH.  Hall).    This  accident  is 

*»netimes  ascribable  to  the  violent  paroxysms  of  cough  in  pertussis. 

(2)  Some  cases  of  empyema,  by  perforating  the  visceral  pleura,  the  lungs, 
•nd  bronchi. 

(3)  Perforations  of  the  pleura  in  malignant  disease  and  abscess  of  the  esoph- 
agus. 

W)  A  peripheral  bronchiectasis  may  open  the  pleural  space. 

(5)  Pyopneumothorax  may  be  of  svbdiaphra^malic  origin,  consecutive  to 
perforation  by  malignant  disease  or  ulcer  of  the  stomach  or  colon, 

(6)  Pneumothorax  may  be  occasioned  by  gases  resulting  from  the  action  of 
a  gas-forming  bacterium  on  the  pleural  exudate. 

(7)  Wounds  causing  direct  or  indirect  perforative  lesions  of  the  lungs. 
Fractures  of  the  ribs  may  produce  laceration  of  the  visceral  pleura,  and  allow 
the  air  to  enter  the  pleural  sac. 

(8)  English  and  French  authors  and,  more  recently,  Americans  as  well 
have  emphasized  the  occurrence  of  a  benign  sj>ontaneous,  non-tuberculous 
pneumothorax,  "occurring  in  apparently  healthy  individuals  without  ascribable 
CMse,  resulting  in  no  infection  of  the  pleura  and,  therefore,  unaccompanied  by 
constitutional  symptoms  and  healing  rapidly  and  completely  in  a  few  weeks" 
(Hamman*). 

Symptoms. — The  earliest  symptoms  vary  according  to  the  cause  or  causes 

that  produce  the  condition.    When  it  develops,  as  it  does  so  often  in  the  course 

JM  pulmonary  tuberculosis,  the  onset  is  sudden,  marked  by  agonizing  pain 

Ml  the  side,  by  intense  dyspnea,  and  frequently  cyanosis.    The  dyspnea  is 

wen  accompanied  by  a  sense  of  impending  suffocation.     The  severity  of  the 

pam  and  the  degree  of  oppression  depend  largely,  however,  upon  the  amount 

of  air  that  gains  entrance  into  the  pleural  sac  or  is  formed  from  the  exudate, 

the  rapidity  with  which  it  enters,  and  the  presence  or  absence  of  previous 

pleuritic  adhesions.    If  the  orifice  be  large  and  valvular,  the  air  cannot  escape, 

but  rapidly  accumulates  and  forces  all  the  air  out  of  the  lung  by  compression; 

the  patient  then  sinks  rapidly  into  collapse  from  shock  and  sudden  death 

» Amer.  Jour.  Med.  Sci.,  1919,  clviii,  105.  •  Ibid.,  1916,  oil,  229. 
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be  in  abeyance  for  several  days  (masked  pneumothorax).  Inspection  shows 
marked  distention  and  immobility  of  the  affected  side;  also  some  degree  of 
d!istention  with  unnatural  mobility  of  the  healthy  side. 

Palpation  shows  the  tactile  fremitus  to  be  diminished  above  and  greatly 
diminished  or  wholly  absent  over  the  effusion  below.    Edema  of  the  chest 
wall  can  frequently  be  made  out.  The  impulse-beat  of  the  heart  is  found  to 
be  feeble  and  displaced. 

On  percussion  a  deep  and  full  or  modified  tympanitic  note  (bell  tympany) 
usiudly  be  elicited  over  the  area  corresi>onding  to  the  contained  air,  and 
excessive  tension  in  the  pleural  sac,  due  to  the  enormous  amount  of  air 
it  contains,  may  cause  an  elevation  in  the  pitch  of  the  note  even  to  dulness. 
The  "cracked-pot"  sound  is  audible  when  the  air  in  the  pleural  cavity  freely 
communicates  with  the  external  air.  Wintrich's  sign,  or  a  change  in  the  pitch 
of  the  percussion  sound  when  the  mouth  is  open  or  closed  (being  lowered  when 
tike  mouth  is  closed  and  raised  when  open),  may  also  be  observed.  In  pyo- 
pneumothorax a  fiat  note  is  elicited  from  the  base  upward  as  far  as  the  fluid 
tends,  and  change  of  posture  causes  a  more  marked  tem|>orary  variation  in 
upper  level  of  flatness  than  occurs  in  pleurisy.  Modifications  in  the  pitch 
the  percussion  sound  result  from  an  alteration  in  the  form  as  well  as  in  the 
nsions  of  the  air  space.  Owing  to  displacement  of  the  heart  there  is, 
rule,  resonance  over  the  normal  cardiac  region,  and  particularly  when  the 
pcLtient  assumes  a  recumbent  posture.  The  pulmonary  resonance  On  the 
Affected  side  is  stationary  and  extends  as  low  as  resonance  on  the  opposite  side 
upon  deep  inspiration.  There  is  no  respiratory  variation  (Hamman).  The 
liver  and  spleen,  according  to  the  side  affected,  are  displaced  downward  to  a 
greater  degree  than  in  simple  pleiuitic  exudates. 

AtiScuUation  discloses  a  greatly  weakened  or  altogether  suppressed  respira- 
tory murmur  when  collapse  of  the  lung  is  incomplete.     Amphoric  breathing 
is  audible  in  cases  of  open  pneumothorax,  and  bronchial  relies  possessing  a 
metallic  quality  are  sometimes  heard,  as  well  as  metallic  tinkling  on  deep 
inspiration  or  on  coughing.     The  metallic  tinkling  is  caused  frequently  by 
drops  of  fluid  falling  from  above  upon  the  surface  of  the  effusion ;  less  frequently 
by  a  re-echoing  of  vibrations  of  moist  bronchial  r&les  communicated  to  the  air 
m  the  pleural  chamber.    The  vocal  resonance  is  enfeebled,  as  a  rule,  and 
evinces  the  same  metallic  quality.     The  so-called  coin-test  is  a  pathognomonic 
agn,  and  is  elicited  in  the  following  manner:  An  assistant  places  one  coin  on 
the  front  of  the  chest  and  taps  it  with  another  while  the  ear  of  the  examiner 
is  placed  on  the  thorax  posteriorly,  where  will  be  heard  the  intensified  echo  of 
the  coin  sound  thus  produced.     Another  most  characteristic  sign  is  the  so- 
called  Hippocratic  succussion,  which  is  elicited  by  placing  one  ear  upon  the 
patient's  dhest  while  the  latter's  body  is  shaken,  when  a  distinct  splashing 
sound  is  heard. 

Diagnosis. — ^When  the  attack  is  of  ordinary  severity  pneumothorax  is 

"*>^osticated  by  the  history  of  one  or  other  of  the  causal  factors,  together 

^^  certain  physical  signs  that  do  not  belong  to  any  other  affection  (coin 

*^^*fui^  succussion-splash).    The  sputum  test  and  also  bacteriologic  study  of 

^e  aspirated  purulent  exudate  with  a  view  to  determining  the  special  etiologic 

Variety  present  in  a  given  case  is  of  the  greatest  importance.     Spontaneous 

P'^f^rnothorax  yields  a  sterile  exudate,  if  any.     It  is  only  when  the  air  and 

V'^  in  the  pleural  sac  are  encapsulated  that  it  may  become  difficult  to  eliminate 

^^<^ut  the  aid  of  the  roentgen  ray  (a)  a  large  pulmonary  cavity;  (b)  excessive 

^^^^'Ous  distention  of  the  stomach;  (c)  ^n  abscess  below  the  diaphragm  into 

fUoh  air  has  entered  (pyopneumothorax  svbphrenicus) ;  (d)  a  diaphragmatic 

*^crr^ia;  (e)  emphysema,  and  (/)  pleurisy  with  effusion. 
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(a)  A  Large  Pulmonary  Cavity. — ^The  "cracked-pot  sound"  and  Wintridi 
sign  are  more  frequent  in  cavity  than  in  pneumothorax,  and  the  former  cot 
dition  does  not  tend  to  dislocate  the  adjacent  organs.  There  b  an  absence  c^^^ 
the  succussion-splash,  and,  except  in  rare  instances  of  the  coin-test,  thci^  ^ 
signs  are  often  present,  even  in  circumscribed  pyopneumothorax.  TabulaU 
these  points  of  difference  are — 


Ptopneumothorax 

Immobility   and   bulging   of   the   inter- 
The  apex-beat  is  usually  dis- 


spaoes. 


Large  Pulm onabt  Catitt 

Inmiobility,  flattening  of  the  dieit, 
depresBion  of  the  interspaoes.    Apex- 
beat  not  displaced. 

Fremitus  usually  increased. 

Percussion  gives  tympany  or  a  "cracked^^-^j; 
pot  sound,''  and  Winmeh's  change 
sound  as  a  rule. 


Bronchial  breathing  is  heaid,   and 
vocal  resonance  is  increased.    Crtek' 
ling,  gurglins^  rftles,  cavemouB  or 

Ehoric  breathing,  and  pectoriloquy 
e  present.    Absence  of  belK-ivrnpiny 
(generaUy)  and  suocussion-spladi. 


Diminished  vocal  fremitus 

Percussion-note  deep  and  full.  The  effu- 
sion sinks  to  the  base^  and  yields  flat- 
ness, the  outline  of  which  changes  with 
the  posture  of  the  patient. 

Respiratory  murmur  and  vocal  resonance 
usuallv  absent.  Amphoric  breathing 
may  be  heard  if  the  opening  in  the 
lung  is  patulous.  The  coin-sound  and 
Hippocratic  succussion-splash  are  noted. 


(6)  Excessive  gaseous  distention  of  the  stomach  is  to  be  eliminated  by 
history  of  the  case  and  by  the  results  of  the  application  of  the  therapeutic  test,  ^. 
evacuation  of  the  stomach  and  bowels. 

(c)  Subphrenic  Abscess  Containing  Air. — ^This  is  exceedingly  rare,  and  occuijo —  ts 
relatively  oftener  on  the  right  than  on  the  left  side  (Leyden).  Its  leadinfflgM-^ 
causes  are  ulcers  of  the  stomach  or  duodenum,  followed  by  circumscribeJEl^^  J 
peritonitis,  perforation,  and  abscess,  the  latter  occupying  a  position  immediatel^^^  y 
beneath  the  diaphragm  and  above  the  liver.  The  gases  that  gain  admissioc:^r-ii 
to  the  abscess  sac  from  the  intestines  force  the  diaphragm  upward,  and  tbu^ 
cause  retraction  or  even  compression  of  the  lung.  The  symptoms  are  no 
identical  with  those  of  circumscribed  pyopneumothorax,  limited  to  the 
A  knowledge  of  the  steps  in  the  production  of  subphrenic  abscess;  the  abseni 
of  cough  and  expectoration,  and  of  marked  displacement  of  the  heart;  and 
presence  of  bulging  of  the  hypochondrium,  of  striking  depression  of  the  li 
and  of  Pfuhl's  sign  (q.  v.),  are  indications  favoring  subphrenic  abscess. 

(d)  Diaphragmatic  Hernia, — This  either  results  from  a  severe  injury 
is  congenital,  and  the  most  valuable  point  of  difference  between  hernia  of 
diaphragm  and  pneumothorax  is  the  peculiar  cause  of  the  former.    The 
most  valuable  point  is  the  fact  that  the  hernial  protrusion  may  return  suddeal>^ 
to  its  normal  position,  whereupon  the  patient  will  be  relieved;  the  oonditi«>^ 
may  then  reappear  not  less  suddenly.     The  third  distinctive  feature  b  tl^ 
presence  of  rumbling  sounds  in  the  protruded  bow^el.     All  other  signs  aoo 
symptoms  of  one  affection  may  have  their  counterparts  in  those  of  the  otb^- 

(e)  Pneumothorax  may  be  confounded  with  emphysema  by  the  carel** 
observer;  but  the  latter  affection  is  slow  in  onset,  free  from  serious  shoddy  *^ 
bilateral  as  a  rule,  and  does  not  exhibit  the  distinctive  physical  signs  of  pn 
thorax  (metallic  tinkling,  coin-sound,  succussion-splash). 

(/)  In  pleurisy  with  effusion  hyperresonance  may  be  noted  above 
fluid,  but  it  lacks  the  bell-like  tympany  of  pneumothorax.    Over  the  s-^-^   ^ 
area  there  is  diffuse,  distant,  bronchial  breathing  (at  times  slightly  amphoT^^^ 
while  the   metallic  tinkling,  coin-sound,  and  succussion-splash  are  tot^'^ 
wanting. 

Prognosis. — ^This  depends  largely  upon  the  cause.    Spontaneous  pneufPf^ 
thorax  often  heals  rapidly.    The  cases  attributed  to  advanced  phthisis  usuW^ 
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uAl  a  fatal  issue  in  the  course  of  one,  two,  or  more  weeks,  and  rarely  they  run 
very  rapid  and  fatal  course.  On  the  other  hand,  the  pulmonary  condition 
at  times  favorably  influenced  by  its  occurrence.  Following  empyema,  or 
lien  due  to  trauma  or  abscess  of  lung,  pneumothorax  sometimes  takes  a  favor- 
Ue  course.  It  is  fraught  with  especial  danger  when  it  is  the  resultant  con- 
Ktkm  of  some  acute  lung  disease  (gangrene,  bronchopneumonia).  The  prog- 
Mm  is  worse  in  right-sided  pneumothorax. 

Treatment. — ^The  leading  indication  is  the  alleviation  of  the  patient's 
nSerings  by  a  prompt  resort  to  morphin,  and  it  often  becomes  necessary  to 
idminister  it  hypodermically.  If  the  patient's  previous  strength  has  been 
aoderately  good,  the  question  of  operative  intervention  should  be  seriously 
CQBsidered,  the  nature  of  the  surgical  procedure  then  depending  upon  the 
dnracter  of  the  effusion.  If  this  be  serofibrinous,  aspiration,  as  in  simple 
pleurisy,  must  be  performed  to  relieve  the  urgent  dyspnea;  if  purulent,  per- 
■aneiit  drainage  should  be  procured  for  the  same  indication.  A  costal  resection 
Mj  be  advisable.  When  pneumothorax  develops  late  in  phthisb  radical 
■Msores  are  not  to  be  thought  of,  and  the  physician  must  rely  upon  aspiration 
(lAeQ  necessary)  to  relieve  urgent  symptoms.  We  may  also  tap  the  air- 
diamber  above  the  fluid  with  a  fine  needle,  with  a  view  to  lessening  the  exces- 
■ve  tension.  Unverricht  has  recently  reported  good  results  from  a  somewhat 
Bo?ei  mode  of  treatment.  When  there  is  a  pulmonary  fistula  present  he  in- 
•erts  a  tube  into  the  pleural  sac.  This  allows  free  entrance  of  air,  the  lung 
collapses  completely,  and  the  fistula  has  a  chance  to  heal.  Pisani^  used  counter- 
PRssore  from  injected  nitrogen  in  spontaneous  pneumothorax,  the  perforation 
in  the  lung  tissue  being  closed.  For  the  dyspnea,  atropin  administered  hypo- 
dennically  is  valuable;  for  the  feeble  cardiac  action,  alcoholic  stimulants,  aro- 
natie  spirits  of  ammonia,  strychnin,  ether,  and  other  stimulants  should 
be  employed.  Locally,  cutaneous  irritants  may  be  applied  (turpentine  stupes, 
■nistard  pastes). 


HYDROTHORAX 

(Dropsy  of  the  Pleura;  Thoracic  Dropsy) 

Definition. — ^A  collection  of  transuded  serum  in  the  pleural  cavity. 

Pftthology. — Hydrothorax  is  generally  a  bilateral  condition.  The 
^ansudate  is  a  clear,  amber-colored  liquid  that  is  free  from  fibrin,  but  may 
•witab  cholesterin  and  a  few  endothelial  cells.  It  has  an  alkaline  reaction, 
•comparatively  low  specific  gravity  (1009  to  1012),  and  is  non-inflammatory, 
"te  pleural  surfaces  are  usually  smooth,  though  sometimes  decidedly  pale 
•nd  ^ematous.  The  mechanical  effects  of  hydrothorax  upon  the  lungs  and 
<wr  thoracic  and  abdominal  viscera  are  similar  to  those  of  the  exudates  that 
•^company  inflammation  of  the  pleura,  though  they  are  rarely  so  marked  as 
tt  serofibrinous  pleurisy. 

Etiology. — ^Hydrothorax  b  a  secondary  affection,  and  is  usually  con- 
^*cted  with  one  or  other  of  the  various  forms  of  general  dropsy  (hemic,  renal, 
^J'diac).  The  condition  may  develop  at  a  comparatively  early  stage  of  arterio- 
■^teosis  and  of  chronic  valvulitis,  especially  aortic  incompetency,  without 
external  dropsy.  Of  608  cases  of  hydrothorax,  294,  or  48.3  per  cent.,  were  of 
ctrdiac  origin.  Again,  of  these  294  cases,  190,  or  64.6  per  cent.,  were  associated 
TOi  myocardial,  and  107,  or  35.4  per  cent.,  with  valvular  heart  disease.  In 
162,  or  85.3  per  cent.,  of  the  myocardial  cases  marked  sclerosis  of  the  vessels 
coexisted,  while  in  28,  or  14.7  per  cent.,  a  slight  grade  of  arteriosclerosis  was 
mociated.  In  nearly  all  of  the  myocardial  cases  evidence  of  chronic  inter- 
^  Gaztdia  def^i  Ospedali  e  deOe  Cliniche,  Rome,  March  23,  1916. 
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stitial  nephritis  was  also  present  (Anders^-  The  cases  that  are  due  to  bloocS   im- 
poverishment are  more  numerous  than  is  generally  indicated  by  writers  uporm   the 
subject,  and  not  infrequently  is  hydrothorax  secondary  to  either  chr^^wc 
dysentery,  chronic  diarrhea,  leukemia,  pernicious  anemia,  carcinoma,  matoJia, 
syphilis,  or  scurvy.     Strictly  local  causes  may  also  induce  it,  as  carcinoma  oF    the 
pleura,  or  compression  of  the  suj)erior  vena  cava  or  of  the  thoracic  duct  h>y  * 
tumor.    Fetterolf  and  Landis  have  demonstrated  that  the  fluid  comes  from    tiie 
visceral,  and  not  the  parietal  pleura,  including  the  azygos  veins. 

Symptoms. — The  subjective  symptoms  are  attributed  to  the  mechaimic^al 
effects  of  the  fluid,  and  may  be  quite  in  common  with  those  of  the  causal  «-^* 
fection;  there  are  dyspnea  (often  culminating  in' orthopnea),  cyanosis,  oMkm^x^^ 
seizures,  irritative  cough,  and  a  feeble  circulation.  The  general  symptoms  arise 
from  the  primary  affection. 

The  physical  signs  are  much  the  same  as  in  pleurisy  with  effusion — ^ri'tJi 
this  difference,  that  they  are  more  often  bilateral.  Hydrothorax  b  often  ix«^»' 
lateral,  however  (59,  or  31  per  cent.,  of  190  cases — Anders),  and  an  enlar^T^^ 
right  auricle  may  be  the  cause  of  this  condition  in  some  instances.  The  ri^^"^ 
side  is  the  one  usually  affected.  I  have  also  observed  that  quite  frequent  *>' 
the  two  sides  of  the  chest  exhibit  great  variations  as  to  the  relative  amoun't  ^^ 
fluid  contained.* 

Diagnosis. — While  this  rests  almost  exclusively  on  the  physical  si^«^^' 
these  must  be  carefully  noted,  or  otherwise  the  condition  will  sometio*^ 
escape  detection.  The  diagnosis  should  embrace  the  particular  etiolol^C*^ 
variety  so  far  as  practicable,  e.  g.,  if  cardiac.  With  respect  to  myocardial  hydro- 
thorax, the  principal  error  in  diagnosis  is  in  the  assumption  "that  the  conditio^ 
is  not  to  be  suspected  in  cases  in  which  the  signs  of  chronic  valvulitis  ».i^^^ 
external  edema  are  absent'*  (Anders*).  In  this  variety  such  clinical  features  ^^ 
arhythmia  and  more  or  less  hypertension  may  also  be  present. 

Prognosis. — This  depends  upon  the  nature  of  the  primary  disorder  th^^ 
causes  the  dropsical  transudation. 

The  treatment  of  hydrothorax  has  intimate  relations  with  the  indicatio**^ 
presented  by  the  underlying  affection.  If  the  measures  directed  toward  tb^ 
removal  of  the  general  dropsy  (anasarca),  of  which  hydrothorax  is  a  p^x^* 
are  unsuccessful,  and  the  amount  of  transudation  in  the  pleural  sac  interfei"'^^ 
with  the  functions  of  the  heart  and  lungs,  then  aspiration  must  not  be  too  lo»*^ 
delayed,  and  must  be  repeated  as  often  as  occasion  demands.  ExpericH^^ 
teaches  that  aspiration  should  precede  the  use  of  cardiac  stimulants  in  hydrO" 
thorax,  since  the  latter  tend  to  aggravate  the  dyspnea  when  considCTa^^*^ 
serous  fluid  is  present  in  the  pleural  sacs.  In  double  hydrothorax  it  is  w^^^ 
to  aspirate  both  sacs  at  one  and  the  same  sitting,  since  unilateral  tappi^^ 
affords  insufl^cient  relief. 


CHYLOTHORAX 

Definition. — Chylothorax  is  an  accumulation  of  chyle  within  the  plei:^^* 
cavity.  Baldwin  has  collected  47  cases  and  Lewin  has  recently  reported  ^^ 
instructive  case. 

Etiology. — It  may  be  caused  by  rupture  of  the  thoracic  duct  or  its  radic"'^^ 
due  to  chest  injury,  or  to  some  diseased  condition  of  their  walls  permitting  ^ 

1  "A  Statistical  Study  of  Hydrothorax;  Its  Diagnosis  and  Treatment,"  Pi 
vania  Med.  Jour.,  February,  1914. 

*  For  the  differential  diagnosis  between  pleurisy  and  hydrothorax,  see  neuriiQr,  p. 
» "Myocardial  Hydrothorax,"  Arner,  Jour.  Med,  Sci.,  July,  1913. 
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insudation  into  the  pleural  sac.  It  is  not  infrequently  secondary  to  new 
3firthsy  either  without  or  in  the  duct. 

The  symptoms  and  signs  are  those  of  hydrothorax  {tide  ante),  although 
few  patients  complain  of  pain  in  the  affected  side  if  the  condition  is  unilateral. 

Tlie  diagnosis  depends  wholly  upon  the  chylous  nature  and  appearance 
;  the  transudate. 

The  prognosis  is  unfavorable,  although  the  condition  is  by  no  means 

hrays  fatal. 

The  treatment  of  chylothorax  is  governed  by  the  special  cause  in  the  given 
■Be.  "In  those  cases  due  to  chronic  obstruction,  aspiration,  rest  in  bed, 
ttd  nourishing  food  are  indicated"  (Levin).  Not  all  of  the  fluid  should  be 
RDOved  at  once  in  cases  which  demand  paracentesis. 


NEW  GROWTHS  OF  THE  PLEURA 

Almost  all  instances  of  new  growths  developing  in  the  pleura  are  secondary 
to  primary  carcinoma  of  the  lung,  the  pleura  being  invaded  by' the  direct  ex- 
teuioii  of  the  neoplasm.  It  may  also  arise  by  metastasis  from  carcinoma  of 
tile  hmg,  mammary  glands,  etc.  The  pleura  presents  circumscribed  areas 
d  thidLening,  or  the  growth  takes  the  form  of  papular  projections  from  its 
nrfaoe,  becoming  pedunculated  as  they  enlarge.  Their  size  varies  from  that  of 
d  a  pea  to  that  of  an  orange.  The  adjacent  pleura  is  inflamed,  often  ad- 
krent,  and  much  thickened,  and  an  effusion  into  the  pleural  cavity  is  often 
observed. 

Primary  carcinoma  of  the  pleura  is  vary  rare  indeed,  and  E.  Wagner,  who 
fat  described  it,  called  it  endothelial  carcinoma.  Most  pathologists  of  today, 
kwever,  look  upon  endothelioma  as  a  variety  of  sarcoma.  It  owes  its  origin 
to  a  proliferation  of  the  endothelial  cells  of  the  connective  tissue  and  the 
\paph  apparatus  of  the  pleura.  This  invariably  assumes  the  diffuse  form, 
ttd  by  metastasis  we  have  involvement  of  the  other  organs  Oungs,  lymphatics, 
Bvcr).  Spindle-cell  sarcoma  and  the  round-cell  variety  are  occasioniJly  met 
%ith. 

Symptoms. — ^The  subjective  symptoms  are  slight  in  cases  in  which  there 
>  ft  single  circumscribed  carcinomatous  mass  in  the  pleura;  but  they  are  quite 
•me  in  the  diffuse  form,  particularly  when,  as  commonly  occurs,  it  is  of  a 
•oondary  nature.  The  symptoms  are  now  those  of  plastic  or  serofibrinous 
pkurisy,  in  addition  to  those  of  primary  carcinoma  of  the  lung,  and  the  former 
■•y  oftentimes  more  or  less  completely  overshadow  the  latter. 

Diagnosis. — ^The  circumstances  under  which  the  condition  arises  often 
™ow  the  strongest  light  upon  its  nature.  The  symptoms  of  slowly  developing 
pleurisy,  either  plastic  or  serofibrinous,  following  carcinoma  of  the  lung  or 
^  breast,  and  accompanied  by  the  cancerous  cachexia,  would  point  strongly 
^  the  existence  of  carcinoma  of  the  pleura.  Characteristic  cancerous  elements 
^y  also  be  found  by  microscopic  examination  of  the  usually  hemorrhagic 
Jjjd  obtained  on  aspiration.  The  exudate  contains  fatty  endothelial  cells, 
^totic  figures  in  cells  of  serous  exudates  are  of  confirmatory  diagnostic  value. 

The  difiSculties  surrounding  the  diagnosis  of  primary  carcinoma  of  the 
pfcum  are  great  and  usually  insurmountable.  The  cases  are  very  similar  in 
their  clinical  manifestations  to  chronic  pleurisy  unth  or  without  effvmon.  Pain 
is  always  a  more  prominent  symptom,  however,  than  in  simple  chronic  pleurisy, 
and  this  fact,  when  combined  with  evidences  of  a  cancerous  cachexia,  should 
sxcite  strong  suspicions.  The  prognosis  b  wholly  unfavorable  and  the  treat- 
sent  merely  palliative. 
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m  tiie following  ratio:  of  carcinoma,  134;  sarcoma,  98;  lymphoma,  21;  fibroma,  7; 
J  dermoid  cyst,  11 ;  hydatid  cyst,  8;  and  fewer  cases  of  ecchondroma,  lipoma,  and 
W  ^iimma.  In  48  of  the  cases  of  carcinoma  and  in  33  of  sarcoma  the  tumor  occu- 
■  pied  only  the  anterior  mediastinum.  It  is  quite  probable,  however,  that 
i  sarcoma,  and  not  carcinoma,  is  the  commoner  neoplasm  of  this  region.  The 
'  clinical  term  "cancer"  was  formerly  used  promiscuously  by  many  authors,  and 
pathologic  diagnosis  was  then  difficult,  so  that  statistics  are  scarcely  trust- 
'orthy.  Upon  investigating  25  of  the  older  reports  of  "cancer,"  Pepper  and 
Stengel  found  in  13  unquestionable  evidence  that  the  growth  was  sarcoma,  while 
the  remaining  12  they  could  not,  for  the  greater  part,  decide  to  which  form 
disease  belonged.  Primary  sarcoma  may  spring  from  the  remnant  of  the 
lus  gland,  from  the  lymphatic  glands,  the  pleura,  or  limgs,  or  from  the 
lus  tissues  of  the  mediastinum.  Primary  carcinoma  may  originate  in  the 
»phagus,  bronchi,  lungs,  or  rarely  in  the  thymus  gland.  Secondary  medias- 
j-jwij!.!  tumors  are  apt  to  have  their  seat  in  the  lymphatic  glands.  Carcinoma  is 
less  frequently  primary  than  sarcoma.     Among  predisposing  causes  are  sex  and 

being  more  prone  to  the  affection  than  females,  and  the  period  of 
liability  is  between  the  thirtieth  and  fortieth  years. 
Symptoms. — ^The  earlier  symptoms  are  vague  (slight  substernal  pains, 
dyspnea,  languor).     Later,  pressure-symptoms  gradually  arise. 

The  pain  may  or  may  not  be  severe,  but  is  invariably  accompanied  by  a 
feeling  of  oppression.     Its  chief  seat  is  in  the  upper  sternal  region,  but  it  may 
radiate  to  the  sides  of  the  chest  and  even  down  the  arms  (due  to  pressure  on 
the  brachial  plexus).     Dyspnea  appears  early,  is  constant,  and  may  become 
intense.    It  is  caused  by  pressure  either  upon  the  trachea,  upon  a  primary 
bronchus,  or  upon  a  recurrent  laryngeal  nerve.     Asthmatic  seizures  may  occur 
hef  ore  there  is  constant  dyspnea  and  before  the  tumor  has  reached  notable  size. 
There  b  coughs  which  may  be  paroxysmal  and  of  a  brazen  character.     Aphonia 
may  be  present.    There  may  be  dysphagia  from  pressure  upon  the  esophagus, 
though  this  13  rare.     If  there  is  an  inflammation  of  the  vagus  or  sympathetic 
nerve,  the  rate  of  the  pulse  may  be  either  slowed  or  markedly  quickened.     Ow- 
ing to  implication  of  the  sympathetic  there  may  be  local  hyperemias  and  pupil- 
^y  inequalities. 

Compression  of  the  superior  vena  cava  or  of  the  subclavian  vein  may  be  fol- 
lowed by  cyanosis  and  edema  of  the  parts  drained  by  these  vessels.     The  early 
^^^^^^urrence  of  venous  occlusion  and  dilatation  of  the  superficial  veins  is  quite 
^^'^^J'acteristic.     Collateral  circulation  may  be  rarely  established.     Less  fre- 
^'^ently  the  inferior  cava  may  also  be  compressed. 

Pliysical  Signs. — Inspection. — In  advanced  cases  a  swelling,  usually  some- 
what irregular  and  often  diffuse,  appears  in  the  sternal  region.     The  tumor 
''^y   cause  erosion  of  the  sternum,  and  a  little  later  occupy  a  position  im- 
'^ediately  beneath  the  skin.     I  saw  a  case  in  which  the  perforation  occurred  at 
Jhe  right  edge  of  the  sternum  where  aneurysms  of  the  ascending  arch  appear. 
^  t:he  early  stages,  however,  this  prominence  is  not  present.    Palpation. — When 
^^Uinor  is  present  it  may  pulsate  distinctly,  and  the  heart's  apical  impulse  may 
^*^  detected  in  various  abnormal  positions.     Tactile  fremitus  is  feeble  or  absent 
^^^i"  the  seat  of  the  growth. 

On  percussion^  dulness  is  noted,  and  this  is  true  even  in  many  instances  that 

^o  not  present  a  visible  swelling.     The  dull  area  varies  in  outline  with  the  size 

^*^cl    position  of  the  tumor.     Auscultation  usually  reveals  no  sounds  over  the 

I?      *rea  except  a  bruit  in  rare  instances.    The  heart-sounds  are  inaudible  over 

the  tumor  site  as  a  rule,  and  the  breath-sounds  and  vocal  resonance  are  feeble 

^  absent.     To  the  above  physical  signs  are  frequently  added  those  of  pleural 

fusion. 
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SYSTEM 


I.    DISEASES  OF  THE  PERICARDIUM 


PERICARDITIS 


Definition. — An  inflammation  of  the  serous  covering  of  the  heart. 

Varieties. — (a)  Plastic,  or  fibrinous;  (6)  serofibrinous,  or  subacute;  (c) 
purulent;  (rf)  hemorrhagic;  (e)  adhesive.  There  is  also  a  tuberculous  peri- 
carditis which  has  been  described  {vide  Tuberculosis,  page  272). 

Bacteriology. — ^Pericarditis  may  be  caused  by  a  great  many  different  vari- 
eties of  bacteria,  chief  among  which  are  the  pyogenic  cocci,  the  organism  that 
causes  acute  articular  rheumatism,  and  the  tubercle  bacillus.  Among  other 
organisms,  the  BacUliis  coli  communis,  and  probably  also  a  variety  of  the 
BaciUiLS  Tpyocyaneus  and  the  gonococcus  may  be  named.  Micro-organisms  are 
not  always  found  in  pericarditic  exudates  by  any  means. 
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Pathology. — ^The  morbid  changes  are  frequently  localized,  and  less 
frequently  are  general.  At  the  onset  the  membrane  is  smooth,  swollen,  and 
injected,  and  punctate  ecchymotic  spots  may  be  visible;  soon  it  presents  a 
grayish,  roughened  appearance  from  the  deposit  of  a  thin  layer  of  fibrin.  In 
the  severer  types  the  fibrinous  deposit  increases  in  thickness  for  a  time,  and 
the  natural  movements  of  the  pericardial  surfaces  upon  one  another  sometimes 
cause  the  exudate  to  assume  a  honeycombed  appearance.  Most  examples 
that  I  have  seen,  however,  have  resembled  the  roughened  surfaces  produced 
by  separating  two  slices  of  thickly  buttered  bread;  the  surfaces  are  grayish- 
fellow  in  color.  In  the  later  stages  the  exudation  becomes  partly  organized, 
and,  as  the  result  of  friction  produced  between  the  opposed  surfaces  by  the 
incessant  action  of  the  heart,  may  present  a  villous  appearance;  hence  the  term 
"hairy  heart"  of  the  ancient  authors.  For  like  reasons  we  may  see  the  exudate 
arranged  in  the  form  of  little  ridges,  forming  a  "tripe-like  membrane."  Though 
invariably  present,  the  amount  of  serous  effusion,  as  the  term  would  indicate, 
is  never  large  in  dry  or  plastic  pericarditis.  Myocarditis  may  frequently  be 
found  as  an  associated  condition. 

Etiology. — In  each  variety  of  pericarditis  there  are  special  contributing 
factors,  so  that  it  is  desirable  to  give  its  etiology  separately,  except  in  the 
serofibrinous  and  acute  plastic  types,  which  have  practically  the  same  etiology. 
The  two  latter  are  the  more  common  forms  of  the  disease.  Acute  plastic  peri- 
carditis most  frequently  occurs  in  young  and  middle-aged  males.     It  may 
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be  primary  or  secondary.  It  often  occurs  in  acute  articular  rheumatism  (3 
more  than  one-half  the  cases),  chorea,  lobar  pneumonia,  chronic  nephritis, 
rarely,  in  other  acute  infectious  diseases.  Of  150  cases  of  acute 
studied  by  Locke,  pneumonia  was  the  cause  in  63  cases;  empyema  in  6;  tul^^T-- 
culosis  in  7;  local  or  general  sepsis  in  28;  nephritis  in  16;  meningitis  in  3;  rii^^UL- 
matism  in  2.  In  this  form  the  infective  agents  are  transmitted  to  the  p^'K-^- 
cardium  by  means  of  the  circulation.  It  may  be  caused  also  by  direct  extens&^:>ii 
of  inflammation  from  adjacent  structures  (secondary  pericarditis),  as  in  simsp>'fte 
pleurisy;  more  commonly  the  extension  occurs  from  a  pneumonia  or  tubei 
lous  pleurisy,  or  the  condition  may  complicate  new  growths  and  inflammaU 
conditions  affecting  the  esophagus  and  bronchial  glands.  It  may  also 
secondary  to  chronic  disease  of  the  aortic  valve,  the  pericardium  becom&rm  £ 
involved  by  extension  through  the  walls  of  the  aorta.  Finally,  it  may  be  trJ:^* 
result  of  traumatism,  and  this  may  cause  any  of  the  other  forms  of  pericardi^i^^- 

Clinical  History. — Owing  to  the  fact  that  acute  plastic  pericarditis 
usually  a  secondary  affection,  the  symptoms  that  enable  one  to  recognize  it 
obscured  by  those  of  the  primary  disease.     This  is  particularly  true  of  that  \sLTgt^^ 
class  of  cases  that  develop  in  acute  articular  rheumatism,  in  which  subjecti\'( 
symptoms  are  often  entirely  wanting.     Only  in  the  severest  types  of  this  sort 
are  the  symptoms  referable  to  the  heart  well  enough  marked  to  arrest  the 
attention.     There  may  be  a  feeling  of  distress  or  constriction  with  or  without 
slight  pain  in  the  precordium.     During  the  first  stage  or  prior  to  the  pouring 
out  of  the  effusion  the  pain  is  most  marked,  extending  sometimes  into  the 
left  arm  or  the  back,  and  at  others  to  the  ensiform  cartilage  or  even  to  the 
abdomen.    This  pain  is,  rarely,  increased  by  pressiu^  over  the  precordia. 
PalpUation  and  dyspnea  may  be  present,  and  the  pulse  is  increased  in  frequency 
and  strength,  as  a  rule,  except  in  the  later  period,  when  it  may  be  weak  and 
slightly  irregular,  particularly  if  the  muscular  tissue  of  the  heart  be  involved. 
There  is  some  fever,  but  the  degree  of  elevation  of  temperature  perhaps  never 
exceeds  102°  F.  (38.8°  C).     In  this  class  of  cases  the  urinary  features  depend 
largely  upon  the  character  of  the  leading  etiologic  factors;  though  in  many 
instances  the  urine  is  scanty,  high  colored,  and  acid  in  reaction. 

Physical  Signs. — Inspection  discloses  increased  vigor  of  the  apex-beaL 
Friction-fremitus  (due  to  rubbing  of  the  altered  pericardial  layers  upon  one 
another)  may  sometimes  be  felt  during  the  earlier  and  later  courses  of  the 
disease  or  when  the  membrane  is  comparatively  dry,  and  is  usually  most  intense 
near  the  base,  just  to  the  left  of  the  sternum.  Percussion  gives  negative  results. 
Auscultation  usually  reveals  a  double  friction-sound,  sometimes  quadruple 
Oocomotive  murmur) — the  most  important  sign  for  a  positive  diagnosis.  The 
friction-rub  is  caused  partly  by  the  exudate  and  partly  by  the  dry  state  of  the 
membrane.  Its  usual  seat  of  maximum  intensity  is  in  the  fourth  and  fifth 
interspaces  and  the  adjacent  portions  of  the  sternum — i.  e.,  where  the  peri- 
cardial surfaces  are  but  slightly  separated  from  one  another.  Another  favorite 
point  is  the  cardio-aortic  junction.  It  is  usual  to  hear  the  rub  over  small  areas, 
though  occasionally  it  is  audible  over  the  whole  precordia,  and  its  distinguishing 
feature  is  its  superficiality,  seeming  closer  to  the  ear  than  endocardial  murmurs. 
Pressure  with  the  stethoscope,  which  approximates  the  layers,  increases  its 
intensity;  though,  if  too  much  force  be  exerted,  the  murmur  may  disappear 
entirely.  In  like  manner  the  friction-sound  is  influenced  by  respiration,  losing 
in  distinctness  on  deep  inspiration.  The  quality  of  the  sounds,  like  their 
position,  exhibits  great  variability.  They  are  sometimes  soft;  but  quite  com- 
monly they  are  grating  or  rubbing,  and  in  the  later  stages  I  have  noticed  that 
they  may  have  a  loud  creaking  quality.  Though  with  few  exceptions  they  are 
double,  and  are  primarily  produced  by  the  rhythmic  movements  of  the  heart, 
they  do  not  always  occur  synchronously  with  the  heart-sounds,  and  usually 
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exceed  the  latter  in  duration — ^facts  that  go  to  show  that  the  quality,  location, 
or  superficial  area  of  a  given  murmur  does  not  indicate  the  extent  of  the  lesion. 
When  the  exudate  is  soft  and  the  heart's  action  weak,  the  characteristic  murmiu* 
wM^^y  he  absent. 

Complications. — ^There  may  be  an  extension  of  the  inflammatory  proc- 
to  the  external  surface  of  the  pericardium,  either  from  the  deeper  peri- 
structures  or  from  the  pleura,  particularly  the  left.     This  is  a  complica- 
_   condition  termed  external  'pleural  pericarditis  or  mediaMinopericarditis, 
-which  the  mediastinal  connective  tissue  is  also,  as  a  rule,  involved.    It  is 
frequently  secondary  to  tuberculous  pleurisy  (fvbercidomediaatinoperi' 
'ditis),  and  sometimes  also  to  pleuropneumonia,  and  rarely  to  simple  pleurisy, 
recognition  of  these  combined  lesions  rests  chiefly  upon  the  detection  of  a 
friction-murmur  that  is  partly  dependent  upon  the  cardiac  and  partly  upon  the 
respiratory  movements.    These  sounds  are  most  distinctly  heard  along  the 
left  edge  of  the  heart.    Momentary  arrest  of  breathing  suppresses  the  pleuritic 
iriction-sound,  there  remaining  merely  the  sounds  produced  by  the  rhythmic 
cardiac  action,  and  even  these  may  be  absent.     On  the  other  hand,  during 
forced  respiration  nothing  is  audible,  as  a  rule,  except  the  strong  pleural  rub. 
Tn  normal  respiration  the  inspiratory  movements  decrease  while  expiratory 
movements  increase  the  intensity  of  the  sounds.     During  inspiration  the  pidse 
may  become  small  and  slow,  owing  to  the  partial  occlusion  of  the  aorta,  brought 
about  by  the  traction  of  fibrous  bands  of  adhesions  which  pass  over  the  vessel, 
being  at  the  same  time  connected  with  the  pleura.     When  these  bands  pass 
from  the  exterior  of  the  heart  muscle  or  pleura,  they  may  cause,  as  first  pointed 
out  by  Riegel,  an  absence  of  the  apex-beat  during  expiration.     Instances  of 
this  sort  are  not  uncommon. 

Diagnosis. — Although  the  presence  of  a  to-and-fro  friction-sound  is,  as  a 
^Cf  indicative  of  plastic  pericarditis,  it  is  an  error  to  regard  it  as  an  infallible 
^gJi,  since  complete  calcification  of  the  coronary  arteries,  as  well  as  excessive 
^^Tiess  of  the  pericardial  surfaces,  may  rarely  produce  friction-murmurs. 
^e  etiologic  factors  are  important  diagnostically. 

INfferential  Diagnosis. — ^The  harsh  double  murmurs  due  to  chronic  valwlar 
'ffuma  can  be  eliminated  if  it  be  recollected  that  they  are  more  constant,  more 
"^tant,  and  that  each  has  an  area  of  transmission  beyond  the  limits  of  the 
I^^'coordia.  The  sitting  posture,  leaning  forward,  or  moderate  pressure  with 
^^  stethoscope,  all  fail  to  produce  or  to  increase  endocardial  murmurs,  whether 
*^te  or  chronic.  A  double  aortic  murmur  is  associated  with  cardiac  hyper- 
^Phy,  the  Corrigan  pulse,  and  systolic  flushing  of  the  capillaries. 

Prognosis. — ^The  termination  is  always  favorable  as  to  life.  Complete 
'fsolution  does  not  often  occur,  but  the  exudate  becomes  fibrous  connective 
"^Ue,  and  agglutinates  the  two  layers  of  the  pericardial  sac.  The  acute  may 
J'^ge  into  the  chronic  form,  and  dry,  plastic  pericarditis  often  constitutes  the 
°^t  stage  of  serofibrinous  and  purulent  pericarditis. 

Treatment. — Absolute  quiet  should  be  enjoined.    The  diet  should  be  com- 

P^**^ci  chiefly  of  light,  easily  digested  solids,  and  allowing  little  drink,  thus 

endeavoring  to  avoid  an  overfilling  of  the  vessels.     With  the  same  object  in 

^ie'^v,if  the  patient's  strength  be  good,  a  half-dozen  leeches  should  be  applied 

ovei-  the  heart,  followed  by  the  use  of  the  ice-bag;  the  bowels  are  to  be  kept 

solixble  by  using  stewed  fruits  or  saline  laxatives.  Calomel  in  doses  ranging  from 

t  to  J  gr.  (0.016-0.032)  every  hour  or  two,  combined  with  a  little  opium  to 

pre-v^nt  purgation,  is  serviceable.     At  the   beginning  veratrum  viride  may 

also  be  cautiously  adminbtered,  with  a  view  to  dilating  the  arterioles  through- 

'>vit.  the  rest  of  the  body,  and  thus  virtually  "bleeding  the  patient  into  his  own 

^'^saels."    The  salicylates  are  indicated  in  cases  of  rheumatic  origin.     Tonics 

M^d  a  change  of  air  may  be  required  during  convalescence. 
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lole,  while  the  pulse  remains  strong — a  valuable  rational  sign.  On  the  other 
nd,  an  excessive  amount  of  fluid  may  cause  the  radial  pulse  to  disappear 
Bing  inspiration  (the  pulsus  paradoxus).  Fever  is  present  as  a  rule;  the 
uperature  is  irregularly  elevated,  ranging  from  101°  to*  103°  F.  (38.3°- 
lA*  C).     In  favorable  cases  defervescence  takes  place  by  lysis.     Nervous 

CptomSf  as  headache  and  mild  delirium,  often  appear,  and  sometimes  give 
se  to  stupor  or  even  coma.  Acute  mania  is  rarely  observed.  The  urine 
idecreased  in  amount,  and  occasionally  general  dropsy  occurs. 
-  Plijaical  Si|^. — Inspection, — The  skin  surface  and  mucous  membranes 
hR  observed  to  be  pale  and  more  or  less  cyanotic.  The  neck  veins  are  promi- 
it,  and  sometimes  exhibit  undulatory  movements  or  pulsations.  The 
jion  is  anxious;  the  respirations  are  increased,  labored,  and  at  times 
Enegular.  WjTiter  has  observed  loss  of  abdominal  respiratory  movement, 
be  decubitus  is  dorsal;  the  head  and  shoulders  are  elevated,  and  the  patient 
■My  be  forced  to  assume  the  sitting  posture.  In  young  subjects  precordial 
pnminence,  with  effacement  or  even  bulging  of  the  intercostal  spaces,  may 
molt  from  the  presence  of  a  moderate  effusion.  In  adults,  however,  a  large 
CoDection  b  indispensable  for  the  production  of  this  effect.  If  the  lung  be 
ikiinken  or  if  there  are  pleuritic  adhesions,  expansion  of  the  pericardium  and, 
kioe,  also  bulging  will  be  prevented.  The  distended  pericardium  may  de- 
ppess  the  diaphragm.  Elevation  of  the  left  nipple  in  consequence  of  marked 
SBtorior  expansive  bulging  has  been  observed.  In  the  first  stage  the  apical 
Int  is  exaggerated,  but  as  the  exudate  increases  (forcing  the  heart  backward 
nd  upward)  it  is  displaced  in  an  upward  and  outward  direction,  at  the  same 
^fkat  becoming  weaker  as  well  as  more  diffused,  since  with  expansion  of  the 
•c  oomes  greater  mobility  of  the  organ.  When  the  pericardial  sac  becomes 
fled  the  impulse-beat  disappears,  the  fluid  now  completely  surrounding  the 
kirt 

Palpation  confirms  the  results  of  insp)ection.  The  apical  beat  is  diffused 
»d  feeble  or  lost.  When  detectable  it  is  found  to  be  displaced  upward  and 
to  the  left.  Altering  the  patient's  posture  changes  the  seat  of  the  apex-beat 
(Pppoher),  and  if  the  shock  has  been  lost,  turning  the  patient  on  his  left  side 
V  bending  his  body  forward  may  cause  its  return.  The  cardiac  impulse  dis- 
meais  earlier  when,  on  account  of  myocarditis,  the  systole  is  greatly  enfeebled. 
(a  the  other  hand,  old  adhesions  and  marked  hypertrophy  of  the  heart  may 
"rtiin  the  apex-beat  in  contact  with  the  chest  wall  despite  the  presence  of  a 
tttge  accumulation.  A  friction-rub  can  be  felt  occasionally  over  the  base 
rf  the  heart  even  in  the  stage  of  effusion,  and,  if  absorption  takes  place,  the 
Miction  fremitus  becomes  more  marked.  Fluctuation  is  rarely  detected.  In 
Ittge  effusions  the  liver  is  depressed  and  easily  palpable. 

fercussion. — ^The  area  of  cardiac  dulness  is  increased,  and  assumes  a 

flutfaeteristic  triangular  outline  with  the  base  downward  and  the  apex  extend- 

■<up  to  the  third  or  even  second  interspace  to  the  left  of,  though  near,  the 

tenum.    The  lateral  border-lines  of  dulness  obviously  diverge  from  above 

•"inward,  the  right  passing  to  a  point  corresponding  with  the  right  edge  of 

«c  sternum,  along  which  it  runs  to  the  hepatic  flatness;  the  other  to  the  left, 

™fly  intersecting  the  base  line,  and  extending  to  splenic  flatness,  or  the  lower 

™t  erf  pulmonary  resonance.     Flatness  may  be  met  in  the  axillary  region, 

•'^  obliterating  Traube's  semilunar  space.     Rotch  points  out  that  even  in 

Bwderate  effusions  there  is  flatness  in  the  fifth  interspace  to  the  right  of  the 

ftonum  (cardiohepatic  triangle — ^Ebstein).     Broadbent,  however,  has  found 

several  instances  in  which  dulness  in  this  area  was  present,  but  at  necropsy 

dilatation  without  effusion  was  found.    W^ilUamson,^  in  his  careful  and  elabor- 

&te  experimental  and  clinical  studies  of  pericarditis  with  effusion,  was  unable 

*  Arch,  Int.  Med.,  1920,  xxv,  206. 
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to  demonstrate  either  of  these  two  signs  (Rotch's  and  Ebstein's)  in  a  single  case 
of  small  and  medium-sized  exudates.    The  margins  of  the  lungs  surrounding 
the  heart  may  be  retracted  and  the  heart  carried  forward  or  dilated;  the  dull 
area  will  then  appear  larger  than  is  justified  by  the  amount  of  fluid.    Retrac- 
tion or  moderate  compression  of  the  lung  may  give  rise  to  a  modified  tympanitic 
resonance  to  the  left  of  the  flat  area.    Occasionally  the  lung  is  attached  ante- 
riorly, and  the  heart  is  crowded  backward  by  the  effusion,  while  the  area  of 
flatness  on  percussion  is  relatively  diminished.    The  triangular  shape  of  the 
flat  area,  i)oted  when  the  patient  is  in  the  sitting  posture,  is  lost  and  its  area 
diminished  when  he  lies  down,  the  effusion  obeying  the  laws  of  gravitatioiL 
Sibson's  notch,  or  narrowness  of  the  dull  area  at  the  third  costal  cartilage  in 
the  transverse  diameter,  with  reflection  of  the  dulness  to  the  left  below  this  level, 
thus  forming  an  obtuse  angle,  obtains  in  medium-sized  effusions.    The  feeble 
impulse  can  be  at  times  felt  within  the  dull  area  and  not  at  its  boundary.  A 
very  valuable  sign,  according  to  Williamson,  is  the  pushing  down  of  the  left 
lobe  of  the  liver. 

Auscultation, — ^The  characteristic  friction-rub  of  the  first  stage  has  already 
been  described.  It  may,  however,  also  be  audible  over  the  base  during  the 
stage  of  effusion,  and  always  returns,  after  absorption  of  the  fluid,  for  a  brief 
period.  The  heart  sounds  grow  more  and  more  distant,  faint,  and  muffled, 
though  the  second  sound,  as  heard  over  the  extreme  base  of  the  organ,  may 
remain  clear.  Over  the  area  of  dull  tympany  corresponding  to  the  lower 
anterolateral  portion  of  the  left  lung  (which  is  more  or  less  compressed)  may 
be  heard  bronchovesicular  breathing. 

Course  and  Duration. — It  will  appear  obvious  that  the  course  must 
vary  in  individual  cases  with  the  cause  and  severity  of  the  infection.  Obfl«^ 
vation  has  shown  that  in  one  class  of  cases  the  three  stages  are  passed  through 
in  rapid  succession,  while  in  another  class  each  stage  is  proportionately  length- 
ened. The  latter  form  has  been  termed  "chronic"  by  some  and  "subacute" 
by  others.  The  acute  may  be  followed  by  the  chronic  variety.  Usually  sero- 
fibrinous effusions  complicating  rheumatism  are  absorbed  with  rapidity  once 
the  process  has  begun,  seldom  requiring  more  than  two  weeks.  When  recover)' 
is  about  to  occur,  the  temperature  falls  by  lysis;  the  effusion  is  gradually  ab- 
sorbed, and  with  it  the  dyspnea  disappears.  Convalescence  is  further  indicated 
by  a  return  of  the  appetite,  normal  heat  of  the  skin,  and  a  more  infrequent,  ful 
and  regular  pulse.  In  cases  that  tend  to  a  fatal  termination  either  the  fever 
continues  or  there  is  suddenly  developed  hyperpyrexia,  as  may  happen  when 
pericarditis  occurs  in  the  course  of  acute  rheumatism ;  in  such  cases  Uie  dys^ 
is  urgent  and  cyanosis  is  often  marked,  with  signs  of  failing  circulation.  A^ 
tous  symptoms,  as  extreme  restlessness,  insonmia,  and  active  delirium,  ma}'  be 
present.  Under  these  circumstances  death  usually  ensues  at  the  end  of  * 
few  days.  In  a  fatal  case  of  acute  articular  rheumatism  that  I  saw,  complicitcd 
by  pericarditis,  with  hyperpyrexia,  death  occurred  on  the  sixth  day. 

Complications. — Copious  effusion  may,  by  causing  prjsssure  upon  the  tt 
current  laryngeal  nerve,  produce  paralysis  of  the  vocal  apparatus,  or  it  m^y 
press  upon  the  esophagus,  causing  dysphagia.  Rarely  acute  plewritii  is  * 
complication;  it  lengthens  the  course  of  the  pericarditis  and  renders  the  oat- 
come  uncertain.  When  there  coexists  extermve  myocarditis  syncopal  attaoB 
often  endanger  the  life  of  the  patient.  Associated  endocarditis  and  a  complici^' 
ing  pneumonia  may  be  observed. 

Prognosis. — In  serofibrinous  pericarditis  recovery  is  the  rule  dukJ* 
favorable  conditions.  The  outlook,  however,  becomes  gloomy  when  the 
above-mentioned  complications  arise,  and  particularly  when  there  is  hyj^ 
pyrexia  in  connection  with  acute  rheumatism.  Occurring  as  a  aeoondiry 
event  in  serious  acute  diseases,  as  pneumonia,  or  in  chronic  diseaaes,  as  Bri|^t*s» 
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arise  in  the  course  of  the  acute  infectious  diseases  belong  to  this  category. 

The  pneumoooccus  has  been  found  in  the  pus  (Shattuck  and  Porter).    The 

membrane  b  much  thickened  and  presents  a  gray,  granular  surface,  and  the 

myocardium  underlying  the  visceral  layer  is  softened,  fragile,  and  pale  looking 

(fatty). 

Clinical  History. — ^The  local  subjective  symptoms  and  physical  signs 
are  the  same  in  kind  as  in  the  former  variety,  but  the  amount  of  exudation  is 
frequently  less.     At  the  onset  rigors  often  occur,  and  may  be  repeated  at  vary- 
ing intervals.    The  temperature-curve  is  of  the  suppurative  type;  the  pulse  is 
small,  rapid,  and  irregular;  and  physical  prostratimi  is  pronounced.    Purulent 

runs  a  comparatively  rapid  and  an  almost  uniformly  unfavorable 


Diagnosis. — ^The  chief  clinical  features  are  often  referable  to  the  primary 
ociusal  disease;  hence  in  every  instance  in  which  purulent  pericarditis  is  apt 
to  suise  a  physical  exploration  of  the  chest  is  imperative.     The  purulent  char- 
of  the  effusion  cannot  readily  be  ascertained,  as  a  rule;  but  the  history  of 
CLffection  having  etiologic  importance,  the  observance  of  rigors,  a  leukocy- 
showing  relative  increase  in  the  polynuclear  forms,  and  the  presence  of  the 
r-curve  peculiar  to  suppuration,  would  all  point  strongly  to  purulent  effu- 
,  and  should  lead  to  aspiration  with  the  hypodermic  needle — a  harmless 
ure  if  carefully  performed,  and  one  that  almost  constantly  gives  reliable 
Its. 
n'reatment. — It  is  within  the  physician's  province  to  treat  the  primary 
assiduously,  but  not  pericardial  empyema.     Incision  (after  preliminary 
ion  of  a  rib— -Brentano)  and  drainage  of  the  sac  are  advisable  and  feasible 


HEUORRHAGIC  PERICARDmS 

In  purulent  pericarditis  the  effusion  may  be  hemorrhagic,  and  particularly 

'wben  it  is  of  tuberculous  origin.     In  non-purulent  tuberculous  pericarditis  also 

the  exudation  is  apt  to  be  hemorrhagic.     In  the  non-purulent  instances  that 

•"^  due  to  chronic  Bright's  disease  or  that  occur  in  the  aged  the  effusion  is 

■^naetimes  hlood-stained;  and  future  observation  may  show  that  this  variety  is 

^  more  frequent  occurrence  than  has  hitherto  been  supposed.     In  ordinary 

jerous  periourditis  there  is  apt  to  be  present  more  blood  than  in  serous  pleuritis. 

^'  T.  Ferrier  has  found  5  examples  in  9  collections.     Sears  found  a  pure  growth 

*\  P'^eumococd  in  the  exudate  from  a  case  of  hemorrhagic  pericarditis.    This 

^^o^c  variety  scarcely  calls  for  separate  clinical  consideration. 

ADHESIVE  PEiaCARDniS 
(Ckmmic  Pericarditis) 

n^^^^athology  and  Etiology. — Chronic  pericarditis  follows  the  acute  forms, 

jjj^^^»     as  in  the  case  of  the  latter,  it  may  be  partial  or  general.     The  effusion 

^    ^iT  ^turely  remain  as  a  permanent  condition,  but  not  infrequently  a  clear  history 

fii^^^~*^«  preceding  acute  attack  is  wanting.     In  most  instances  the  opposed  sur- 

h^^]^^  of  the  membrane  are  either  universally  or  over  a  limited  area  firmly  ad- 

er^  £  ^^t.    The  amount  of  new  connective  tissue  present  or  the  degree  of  thick- 

ac^*^^ ^ of  the  layers  varies  greatly,  and  is  dependent  upon  the  type  of  the  primary 

fc^^^l^^^  attack.     If  the  latter  is  of  mild  grade — e.  g.,  the  serofibrinous  rheumatic 

^ — not  much  thickening  is  encountered  in  the  resulting  chronic  form. 

ronie  tuberculous  pericarditis  is  not  uncommon,  and  is  usually  secondary. 
disease  may  be  chronic  from  the  time  of  onset.     The  layers  become  enor- 
\j4sly  thickened,  with  obliteration  of  the  sac. 

n  the  dense  exudate  that  remains  after  complete  absorption  of  a  pericardial 
ion  calcareous  depositions  occur,  forming  a  bony  casing,  which  either 
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partially  or  totally  encircles  the  organ.  The  external  surface  of  the  pericardimm^^ 
may  become  united  with  adjacent  tissues  (spinal  column,  anterior  thor»^ 
wall,  aorta,  sinus  pleurse).  The  myocardium  is  the  seat  of  atrophic  and  ^^ 
generative  changes. 

Etiology. — ^The  principal  etiologic  factors  are  tuberculosis  and  rb^^*^ 
matbm.  Pilt  analyzed  400  cases  of  acute  pericarditis,  of  which  70  pCT  cei^^ 
were  due  to  rheumatism,  about  50  or  60  per  cent,  died,  and  from  30  to  40  p^^^ 
cent,  left  the  hospital  with  an  adherent  pericardium.  ^ 

Symptoms. — Autopsies  frequently  discover  an   unsuspected  adhesivsi^^ 
pericarditis.    Hypertrophic    dilatation   of   the    chambers   usually   devdop^^ 
sooner  or  later,  and  is  due  to  adhesions  that  interfere  with  the  free  action  oP 
the  organ  as  well  as  with  its  systole.    When  present  the  subjective  symptoi 
point  to  a  giving  way  of  the  right  ventricle,  as  shown  by  the  presence  of  venous 
stasis  and  dropsy.    The  pvise  is  rapid,  of  low  tension,  and  irregular,  and,  thou^ 
not  diagnostic,  the  pulsus  paradoxus  is  noted. 

Peiicarditia  Callosa  (GalvagniO. — A  form  of  chronic  fibrous  pericarditis 
which  comes  on  insidiously  during  childhood  and  is  exceedingly  diflicult  of 
diagnosis  {vide  infra).  Pericarditis  callosa  is  characterized  principally  by 
facial  cyanosis,  slight  edema,  full  and  tortuous  jugular  veins  without  pulsa- 
tion. The  typical  physical  signs  of  pericarditis  are  wanting  also.  On  the 
other  hand,  a  congestive  cirrhosis  of  the  liver  may  supervene  and  lead  to 
ascites. 

Physical  Signs. — Inspection. — Depression  or  pitting  of  the  intercostal 
space,  in  place  of  the  apex-beat,  may  be  noticed.  Synchronous  with  the 
systole  there  is  abo  a  retraction  of  the  chest  wall  in  the  apical  area,  and  less 
frequently  over  the  whole  precordia,  the  latter  being  an  unerring  sign  of  uni- 
versal adhesions.  The  degree  of  systolic  recession  is  slightly  influenced  by 
the  respiration,  inspiration  increasing  it,  except  adhesions  exist  between  the 
pericardium  and  the  adjoining  pleura.  It  is  best  appreciated  on  palpation. 
When  the  apex-beat  is  not  palpable,  the  systolic  pitting  over  its  site  may  be 
due  to  atmospheric  pressure.  During  the  diastole  the  heart  forcibly  rebounds, 
causing  the  so-called  diastolic  shock,  which  is  of  great  diagnostic  importance 
when  associated  with  marked  systolic  retraction.  Though  not  always  \Tsible, 
it  can  be  readily  felt  on  palpation.  Friedreich's  sign  (the  sudden  collapse  of 
the  jugulars  during  diastole)  may  frequently  be  observed.  Prior  to  the  onset 
of  dilatation  the  apex-beat  may  be  forcible  and  \TsibIe  over  an  increased  area, 
indicating  h>'pertroph y ;  but  after  the  myocardium  is  weakened  (from  inter- 
ference with  its  nutrition)  and  dilatation  comes  on,  the  impulse-beat  is  faint 
or  wanting,  and  in  marked  systolic  retraction  may  be  vibratory.  The  fixed 
position  of  the  apex-beat  when  the  patient  is  turned  upon  his  left  side  is  a 
strong  confirmatory  sign. 

Percussion. — The  area  of  cardiac  dulness  is  increased,  especially  upward 
and  to  the  left,  owing  to  the  associated  hypertrophy  and  pleuropericardial 
adhesions,  and,  since  the  latter  do  not  allow  the  lungs  to  overlap  the  heart 
during  inspiration,  the  upper  and  left  lines  of  dulness  remain  fixed  (C.  J.  B. 
Williams).  The  most  trustworthy  symptom  is  the  unchanging  shape  of  the 
area  of  precordial  dulness  during  inspiration  and  expiration  (Davis). 

Auscultation. — In  many  cases  no  murmurs  are  detectable.  Loud  mur- 
murs, quite  independent  of  any  value  as  regards  cardiac  lesions,  however, 
may  be  audible;  these  may  be  due  to  the  vortiginous  movements  in  the  endo- 
cardial blood-current  occasioned  by  the  jogging  cardiac  action.  The  murmur 
of  tricuspid  regurgitation,  from  a  breakdown  of  the  right  ventricle  without 
apparent  exciting  cause,  is  most  significant. 

^  Practitioner  J  London,  August,  1912. 
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iae  in  the  course  of  the  acute  infectious  diseases  belong  to  this  category. 
he  pneumococcus  has  been  found  in  the  pus  (Shattuck  and  Porter).  The 
icmbrane  b  much  thickened  and  presents  a  gray,  granular  surface,  and  the 
oyocardium  underlying  the  visceral  layer  is  softened,  fragile,  and  pale  looking 
l»tty).  ^  ^ 

Clinical  History. — ^The  local  subjective  symptoms  and  physical  signs 
•re  the  same  in  kind  as  in  the  former  variety,  but  the  amount  of  exudation  is 
hequently  less.  At  the  onset  rigors  often  occur,  and  may  be  repeated  at  vary- 
ing intervab.  The  temperature-curve  is  of  the  suppurative  tjpe;  the  yvise  is 
■uJl,  rapid,  and  irregular;  and  physical  prostration  is  pronounced.  Purulent 
psicarditis  runs  a  comparatively  rapid  and  an  almost  uniformly  unfavorable 
Qonne. 

Diagnosis. — ^The  chief  clinical  features  are  often  referable  to  the  primary 
or  causal  disease;  hence  in  every  instance  in  which  purulent  pericarditis  is  apt 
tD  arise  a  physical  exploration  of  the  chest  b  imperative.  The  purulent  char- 
acter of  the  effusion  cannot  readily  be  ascertained,  as  a  rule;  but  the  hbtory  of 
an  affection  having  etiologic  importance,  the  observance  of  rigors,  a  leukocy- 
tosis showing  relative  increase  in  the  j)olynuclear  forms,  and  the  presence  of  the 
fcver-curve  peculiar  to  suppuration,  would  all  point  strongly  to  purulent  effu- 
■on,  and  should  lead  to  aspiration  with  the  hypodermic  needle — a  harmless 
procedure  if  carefully  performed,  and  one  that  almost  constantly  gives  reliable 
Ksolts. 
Treatment. — It  b  within  the  physician's  province  to  treat  the  primary 
assiduously,  but  not  pericardial  empyema.  Incision  (after  preliminary 
^section  of  a  rib— Brentano)  and  drainage  of  the  sac  are  advbable  and  feasible 
Boasures. 

HEUORRHAGIC  PERICARDmS 

In  purulent  pericarditb  the  effusion  may  be  hemorrhagic,  and  particularly 
^fcen  it  is  of  tuberculous  origin.  In  non-purulent  tuberculous  pericarditis  also 
toe  exudation  is  apt  to  be  hemorrhagic.  In  the  non-purulent  instances  that 
•»  due  to  chronic  Bright's  disease  or  that  occur  in  the  aged  the  effusion  is 
wnetimes  blood-stained;  and  future  observation  may  show  that  thb  variety  is 
w  nwre  frequent  occurrence  than  has  hitherto  been  supposed.  In  ordinary 
Jjwis  pericarditb  there  b  apt  to  be  present  more  blood  than  in  serous  pleuritb. 
*J»  T.  Ferrier  has  found  5  examples  in  9  collections.  Sears  found  a  pure  growth 
w  pneumococd  in  the  exudate  from  a  case  of  hemorrhagic  pericaixiitb.  Thb 
Wogic  variety  scarcely  caUs  for  separate  clinical  consideration. 

ADHESIVE  PERICARDmS 
(Ckmmic  Pericarditis) 

Rlthology  and  Etiology. — Chronic  pericarditis  follows  the  acute  forms, 
■'^,  as  in  the  case  of  the  latter,  it  may  be  partial  or  general.  The  effusion 
™y  nttely  remain  as  a  permanent  condition,  but  not  infrequently  a  clear  history 
o*  the  preceding  acute  attack  b  wanting.  In  most  instances  the  opposed  sur- 
faces of  the  membrane  are  either  universally  or  over  a  limited  area  firmly  ad- 
aeteat  The  amount  of  new  connective  tissue  present  or  the  degree  of  thick-  . 
wungof  the  layers  varies  greatly,  and  b  dependent  upon  the  type  of  the  primary 
icute  attack.  If  the  latter  is  of  mild  grade — e.  g,,  the  serofibrinous  rheumatic 
orm — ^not  much  thickening  b  encountered  in  the  resulting  chronic  form. 

Ckronic  tuberculous  pericarditis  is  not  uncommon,  and  is  usually  secondary. 
be  disease  may  be  chronic  from  the  time  of  onset.  The  layers  become  enor- 
ously  thickened,  with  obliteration  of  the  sac. 

In  the  dense  exudate  that  remains  after  complete  absorption  of  a  pericardial 
^uaion  calcareous  depositions  occur,  forming  a  bony  casing,  which  either 
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HEMOPERICARDIUM 

By  the  term  "hemopericardium"  is  meant  hemorrhage  into  the  pericardial 
pouch — a  rare  event.  Among  the  causes  are — (a)  perforation  by  aneurysms 
of  the  aorta  and  the  coronary  arteries  into  the  sac;  (6)  rupture  of  the  heart 
due  to  injuries  or  cardiac  aneiu'ysms  and  fibrous  formations  from  myocarditis; 
(c)  direct  injiuies,  especially  stab  and  bullet  wounds.  The  symptoms  and 
course  depend  greatly  upon  the  nature  of  the  exciting  cause.  The  most  fre- 
quent factor,  rupture  of  an  aneiuysm,  proves  quickly  fatal  from  overcrowding 
of  the  heart.  In  rupture  of  the  heart  muscle  there  is  sometimes  a  slow  out- 
pouring of  blood,  with  a  correspondingly  slow  course,  varying  from  a  few  hours 
to  a  couple  of  days  in  diu*ation.  The  physical  signs  of  pericardial  effusion  come 
on  with  dyspnea  and  failing  circulation,  which  lead  to  cardiac  exhaustion  and 
death.  The  blood-stained  effusions  occurring  in  certain  forms  of  pericarditis 
(vide  supra)  are  not  to  be  regarded  as  instances  of  hemopericardium.  Un- 
consciousness appears  early,  to  be  quickly  relieved  when  the  pressure  is  removed. 


PNEUMOPERICARDIUM 

(Air  in  the  Pericardium) 

In  this  complaint,  besides  air  or  gas,  there  is  usually  present  pus,  and  less 
frequently  blood;  hence  an  appropriate  term  in  most  instances  would  be 
pyopneumopericardium.  The  causes  are  the  following:  (a)  wounds;  (6)  a 
fistulous  connection  between  the  adjacent  air-containing  organs  and  the  peri- 
cardium as  the  result  of  disease  processes,  such  as  pulmonary  tuberculosis 
or  empyema;  (c)  rarely  decomposition  of  liquid  pericardial  effusions,  or  the 
development  of  gas-producing  bacteria.  The  symptoms  are  equivocal.  In 
the  main  they  do  not  differ  from  those  of  pericarditis  with  effusion,  excepting 
that  dyspnea  is  more  intense  than  in  the  latter  affection.  The  physical  signs, 
however,  are  different.  In  pneumopericardium  there  is  tympanitic  percussion- 
resonance  over  the  precordia,  though  the  fluid,  when  present,  gives  rise  to 
a  boundary-line  of  dulness.  The  change  of  the  patient's  posture  decidedly 
alters  the  area  of  the  tympanitic  note.  On  auscultation  may  be  heard  loud, 
rasping  friction-sounds  having  a  metallic  quality,  intermingled  with  churning, 
splashing  noises,  or  the  so-called  "water-wheel  sounds."  Pneumothorax  when 
encysted  in  close  proximity  to  the  heart,  displacing  the  latter  organ,  must 
be  eliminated.  The  latter  complaint  gives  cardiac  dulness  in  an  abnormal 
position  and  a  metallic  auscultatory  sound  synchronous  with  the  respiratory 
movements — two  diagnostic  points  of  pneumothorax  that  are  absent  in 
pneumopericardium.  The  prognosis  is  grave,  death  coming  on  most  com- 
monly in  a  day  or  two.  The  admission  of  air  alone  might  result  in  a  sponta- 
neous cure,  as  occurs  rarely  in  pneumothorax.  The  treatm.eni  is  the  same  as 
has  been  recommended  for  purulent  pericarditis. 


11.    DISEASES  OF  THE  HEART 

ENDOCARDITIS 

Definition. — Inflammation  of  the  lining  membrane  of  the  heart.  The 
process  is  usually  confined  to  the  valves,  though  the  cardiac  layer  may  also  be 
affected. 
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▼aiifllies. — (a)   Simple  acute  endocarditis;   (b)   ulcerative  endocarditis; 
^chronic  endocarditis.    The  pathologic  processes  involved  in  the  first  two, 
the  acute  forms,  are  identical  in  nature,  though  they  differ  in  severity.    I  have 
with  two  instances  that  apparently  occupied  a  middle  ground. 

SnSFLE  ACUTE  ENDOCARDmS 
(Endocarditis  Verrucosa) 

Pathology* — ^The  disease  is  characterized  by  the  formation  of  small 
stations  on  the  segments,  varying  in  size  from  excrescences  that  are  scarcely 
IdIc  to  those  the  size  of  a  pea.  They  are  found  chiefly  on  surfaces  that  are 
^X)sed  to  the  blood-current,  near  the  margin  of  the  valve,  and  "forming  a  row 
IzMad-like  outgrow^."  Their  seat  corresponds  to  the  point  of  maximum 
-toct  (Sibson),  but  the  mitrd  valve  is  much  more  commonly  affected  than 
aortic.  With  the  segments  the  chordae  tendinese  are  sometimes  affected, 
very  rarely  the  latter  are  alone  involved.  The  left  side  of  the  heart  is 
^"•-^^i^h  more  frequently  the  seat  of  acute  endocarditis  than  the  right,  except 
^-«.:KTng  fetal  life,  when  the  right  side  is  almost  exclusively  involved.  To  ac- 
~  ^-rn^nt  for  the  greater  frequency  of  occurrence  on  the  left  side  after  birth  it 
been  suggested  that  freshly  oxygenated  blood  affords  the  most  favorable 
dition  for  the  multiplication  of  the  micro-organisms  principally  concerned 
he  inflammatory  process.  Corroborating  this  view  is  the  fact  that  during 
i  life  the  blood  in  the  right  chamber  is  the  more  completely  oxygenated, 
lias  also  been  pointed  out  that  before  birth  the  right  side,  and  after  birth 
left  side,  is  the  more  active,  and  that  the  active  side  is  apt  to  suffer  on  ac- 
Xmt  of  higher  pressure.  Obviously,  the  vegetations  form  an  obstruction  to 
current  of  the  circulation  as  it  flows  through  the  valvular  opening.  In 
early  stage  the  membrane  in  the  vicinity  of  these  excrescences  shows  a 
'^^ght  red  color,  which  has  usually  disappeared  in  fatal  cases  before  they  come 
c^  autopsy.  The  histologic  changes  consist  in  a  proliferation  of  the  subendothe- 
^i^  tissue  (small-celled  infiltration),  which  forms  the  principal  component  part 
^f  the  vegetation.  On  this  basal  mass  of  granulation  tissue  there  b  deposited 
^\>rin  from  the  blood,  the  latter  being  separable  from  the  former  in  acute  forms 
of  the  complaint.  Micro-organisms  have  repeatedly  been  found  in  the  fibrin- 
ous depositions,  but  the  specific  causal  irritant  has  not  as  yet  been  discovered. 
Kdster  first  advocated  the  view  that  endocarditis  may  begin  as  an  embolic 
process,  and  Rosenow  has  shown  that  cocci  may  lodge  in  the  capillaries  of  the 
valves,  "the  avascular  structure  of  which  serves  to  protect  the  cocci  until  they 
grow  into  clumps,  around  which  fibrin  is  precipitated."  Intact  valves  have 
no  capillaries,  so  Rosenow  says  that  his  experiments  can  best  be  understood 
in  those  cases  in  which  old  injury  to  the  valves  has  led  to  their  vascularization. 
In  favorable  cases  either  the  vegetation  is  ultimately  absorbed  or  there  remains 
a  small  indurated  mass.  When  the  vegetations  are  of  considerable  size  emboli 
may  become  detached  by  the  force  of  the  blood  current,  and  be  carried  to  the 
vesseb  of  the  extremities  and  to  the  various  viscera,  particularly  the  brain, 
spleen,  and  kidneys,  giving  rise  to  embolic  infarcts.  The  latter  event  is  fre- 
quently observed  in  cases  in  which  acute  endocarditis  is  engrafted  upon  chronic 
valvulitis. 

Simple  acute  endocarditis  may  end  in  the  more  serious  or  ulcerative  variety 
{vide  infra).  More  commonly,  however,  does  the  simple  form  terminate  in 
chronic  valvulitis  with  deformity. 

Etiology. — ^The  most  frequent  cause  of  acute  endocarditis  is  acute  articular 
rheumatism,  which  induces  the  disease  in  not  less  than  40  per  cent,  of  the  cases. 
In  young  rheumatic  subjects  the  liability  to  the  complaint  is  particularly  pro- 
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YmrietieB. — (a)   Simple   acute  endocarditis;    (6)   ulcerative  endocarditis; 
(c)  chronic  endocarditis.    Tlie  pathologic  processes  involved  in  the  first  two, 
the  acute  fonns,  are  identical  in  nature,  though  they  differ  in  severity.     I  have 
met  with  two  instances  that  apparently  occupied  a  middle  ground. 

SDSPLE  ACUTE  ENDOCARDmS 
(Endocarditis  Verrucosa) 

Pathology. — ^The  disease  is  characterized  by  the  formation  of  small 
^regetations  on  the  segments,  varying  in  size  from  excrescences  that  are  scarcely 
visible  to  those  the  size  of  a  pea.     They  are  found  chiefly  on  surfaces  that  are 
opposed  to  the  blood-current,  near  the  margin  of  the  valve,  and  "forming  a  row 
of  bead-like  outgrowths."     Their  seat  corresponds  to  the  point  of  maximum 
contact  (Sibson),  but  the  mitral  valve  is  much  more  commonly  affected  than 
the  aortic.    With  the  segments  the  chordae  tendineae  are  sometimes  affected, 
and  very  rarely  the  latter  are  alone  involved.     The  left  side  of  the  heart  is 
mudi  more  frequently  the  seat  of  acute  endocarditis  than  the  right,  except 
during  fetal  life,  when  the  right  side  is  almost  exclusively  involved.     To  ac- 
count for  the  greater  frequency  of  occurrence  on  the  left  side  after  birth  it 
kas  been  suggested  tiat  freshly  oxygenated  blood  affords  the  most  favorable 
condition  for  the  multiplication  of  the  micro-organisms  principally  concerned 
in  the  inflammatory  process.     Corroborating  this  view  is  the  fact  that  during 
fetal  life  the  blood  in  the  right  chamber  is  the  more  completely  oxygenated. 
It  has  also  been  pointed  out  that  before  birth  the  right  side,  and  after  birth 
the  left  side,  is  the  more  active,  and  that  the  active  side  is  apt  to  suffer  on  ac- 
count of  higher  pressure.     Obviously,  the  vegetations  form  an  obstruction  to 
the  current  of  the  circulation  as  it  flows  through  the  valvular  opening.     In 
the  eariy  stage  the  membrane  in  the  vicinity  of  these  excrescences  shows  a 
bri^t  red  color,  which  has  usually  disappeared  in  fatal  cases  before  they  come 
to  autopsy.    The  histologic  changes  consist  in  a  proliferation  of  the  subendothe- 
lul  tissue  (small-celled  infiltration),  which  forms  the  principal  component  part 
of  the  vegetation.    On  this  basal  mass  of  granulation  tissue  there  is  deposited 
fibrin  from  the  blood,  the  latter  being  separable  from  the  former  in  acute  forms 
^  the  complaint.    Micro-organisms  have  repeatedly  been  found  in  the  fibrin- 
^  depositions,  but  the  specific  causal  irritant  has  not  as  yet  been  discovered, 
^ter  first  advocated  the  view  that  endocarditis  may  begin  as  an  embolic 
P^'^^cess,  and  Rosenow  has  shown  that  cocci  may  lodge  in  the  capillaries  of  the 
^ves,  "the  avascular  structure  of  which  serves  to  protect  the  cocci  until  they 
^^^  into  clumps,  around  which  fibrin  is  precipitated."     Intact  valves  have 
f*  capillaries,  so  Rosenow  says  that  his  experiments  can  best  be  understood 
?  Aose  cases  in  which  old  injury  to  the  valves  has  led  to  their  vascularization. 
^  favorable  cases  either  the  vegetation  is  ultimately  absorbed  or  there  remains 
•small  indurated  mass.  When  the  vegetations  are  of  considerable  size  emboli 
r^y  become  detached  by  the  force  of  the  blood  current,  and  be  carried  to  the 
^^Is  of  the  extremities  and  to  the  various  viscera,  particularly  the  brain, 
^  ^n,  and  kidneys,  giving  rise  to  embolic  infarcts.     The  latter  event  is  fre- 
^?^Uy  observed  in  cases  in  which  acute  endocarditis  is  engrafted  upon  chronic 
^^litis. 

/^£,^iinple  acute  endocarditis  may  end  in  the  more  serious  or  ulcerative  variety 
j^^  infra).  More  conmaonly,  however,  does  the  simple  form  terminate  in 
^^^ic  valvulitis  with  deformity. 

fjL    Etiology. — ^The  most  frequent  cause  of  acute  endocarditis  is  acute  articular 

l^^*^naHsm,  which  induces  the  disease  in  not  less  than  40  per  cent,  of  the  cases. 

^Oung  ifaeumatie  subjects  the  liability  to  the  complaint  is  particularly  pro- 
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composed  of  granulation  tissue,  veiled  by  granular  and  fibrillated  fibrin, 
ccKntaining  numerous  micro-organisms.    At  the  base  there  is  usually  developed 
or  less  reactionary  inflammation.    Osier,  in  an  analysis  of  209  cases 
by  him  with  a  view  to  ascertaining  approximately  the  relative  fre- 
quency with  which  the  different  parts  of  the  heart  were  affected,  obtained  this 
Aortic  and  mitral  valves  together,  41;  aortic  valves  alone,  53;  mitral 
alone,  77;  tricuspid  in  19,  pulmonary  valves  in  15,  and  the  heart  wall  in 
instances.     In  9  instances  the  right  heart  alone  was  involved. 
O)  Malignant  mural  endocarditis  gives  the  same  set  of  changes  as  the 
v-^tlvular  form;  indeed,  the  two  may  be  combined  throughout.    It  is  a  com- 
tively  rare  condition,  as  is  shown  by  the  foregoing  figures  of  Osier.    The 
rative  process  may  invade  the  chordae  tendinse  and  the  valves,  and  may 
orate  the  septum  or  even  the  ventricular  wall  itself.    The  vegetations 
detached  in  small  or  large  masses,  and  are  conveyed  by  the  blood  to  various 
,  especially  to  the  spleen  and  kidneys,  less  frequently  the  intestines, 
xiinges  of  the  brain,  and  the  skin.    Their  site  is  determined  largely  by 
ir  size,  and  they  may  be  so  large  as  to  plug  vessels  of  the  caliber  of  the  exter- 
iliac.     When  found  in  the  lungs  they  may  originate  in  endocarditis  affect- 
the  right  heart.    These  emboli,  containing  as  they  do  the  agents  of  in- 
tion,  form  suppurative  infarcts  that  may  be  either  white  or  red  in 
The  detached  vegetations  are  sometimes  so  laden  with  irritants  as  to 
rapid  softening  of  the  coats  of  the  vessel  at  the  point  where  they  become 
^^Tested,  with  consequent  aneurysmal  dilatation  directly  opposite  their  seat. 
The  number  of  infarcts  varies  greatly  in  different  cases;  thus  there  may  be  only 
one  or  two,  as  in  a  case  in  my  own  knowledge  in  which  the  spleen  alone  contained 
two  small  infarcts,  or  there  may  be  more  than  a  thousand  minute  abscesses 
widely  scattered  throughout  the  body. 

Etiology. — It  is  to  be  kept  in  remembrance  that  the  condition  is,  with 
few  exceptions,  most  probably  a  secondary  one.  This  explains  why  the  lesions 
peculiar  to  simple  acute  endocarditis  usually  precede  and  accompany  those  of 
the  ulcerative  form. 

Bacteriology. — ^The  specific  irritant  is  usually  the  Streptococcus  pyogenes 
(Frankel  and  Sanger) ;  hence  the  diseases  in  which  ulcerative  endocarditis 
occurs  as  a  complication  merely  furnish  the  opportunity  for  the  invasion  of 
the  streptococcus.  The  Bacillus  diphtherise,  however,  as  well  as  the  staphylo- 
coccus, meningococcus,  the  pneumococcus,  the  Bacillus  coH,  the  Bacillus  an- 
thracis,  the  gonococcus,  and  other  organisms,  have  been  found  in  some  cases  in 
the  absence  of  the  streptococcus. 

In  purely  septic  diseases  the  cardiac  element  serves  to  facilitate  the  genera- 
tion and  rapid  diffusion  of  the  poison;  and,  since  the  latter  is  prone  to  attack 
the  valve  segments,  the  morbid  lesions  within  the  heart  not  rarely  constitute 
the  chief  pathologic  factor  in  septicopyemia. 

Predisposing  Affections. — The  malignant  form  occurs,  in  connection  with 
acute  articular  rheumatism,  in  about  10  per  cent,  of  the  cases  in  which  acute 
endocarditis  appears.  In  lobar  pneumonia  the  ulcerative  type  is  common, 
occurring  almost  as  frequently  as  the  simple  variety,  and  was  found  by  Osier 
in  11  out  of  23  cases.  The  septic  processes  that  arise  from  the  puerperal 
state  or  from  gonorrheal  infection  may  also  be  complicated  with  ulcerative 
endocarditis.  Among  many  other  diseases  that  furnish  occasional  instances 
of  this  serious  complication  are  measles,  scarlet  fever,  typhoid  fever,  erysipelas, 
small-pox,  chorea,  tuberculosis,  and  chronic  nephritis. 

Clinical  History. — That  form  of  ulcerative  endocarditis  which  is  a 
more  or  less  prominent  factor  in  septic  diseases  has  been  considered  in  connec- 
tion with  septicemia.    Malignant  endocarditis  being  usually  an  intercurrent 
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endocarditis,  as  well  as  to  its  limited  area  of  diffusion,  and  by  the  absence  of 
the  signs  of  hypertrophy  and  of  marked  accentuation  of  the  second  puknonary 
sound. 

A  relative  insufficiency  distinguishes  itself  by  a  pure  systolic  murmur,  loud 
and  not  invariably  uniform,  by  a  weak  cardiac  impulse,  a  slight  accentuation  of 
the  second  puhnonary  sound,  and  a  comparatively  small  and  often  irregukr 
pulse.  It  is  met  with  in  excessive  dilatation  of  the  left  ventricle,  in  anemia, 
"and  particularly  in  certain  changes  of  the  valvular  muscles  due  to  myocarditis" 
(Leube). 

Prognosis. — ^The  immediate  dangers  are  few,  and  def>end  largely  upon 
the  primary  disease.  In  many  instances,  however,  acute  endocarditis  initiates 
permanent  lesions  of  the  valves. 

Treatment. — Prophylaxis. — The  prevention  of  acute  endocarditis  in 
rheumatism  has  been  dealt  with  in  discussing  the  latter  disease.  No  known 
direct  measures  can  prevent  the  development  of  this  condition  in  the  course 
of  the  specific  fevers,  though  absolute  rest  in  bed  and  protection  of  the  body 
against  "cold"  may  diminish  somewhat  the  tendency  to  it. 

The  Attack. — The  sick-room  should  be  free  from  drafts,  though  well  ven- 
tilated, and  flannel  is  to  be  applied  to  the  chest.  The  diet  may  be  liberal, 
but  should  be  composed  chiefly  of  milk  and  other  light  nutritious  substances. 
Stimulants  are  required  in  most  instances,  and  in  abundance  should  the  heart 
be  failing.  Digitalis  is  to  be  employed  cautiously  if  at  all.  When  the  mj'o- 
cardium  is  involved,  its  use  is  not  without  danger;  under  these  circumstances 
the  drug  increases  the  sufferings  of  the  patient  by  throwing  the  inflamed  and 
weakened  cardiac  muscle  into  firm  contractions.  I  am  convinced  that  m 
endocarditis  due  to  acute  articular  rheumatism  it  is  wise  to  continue  the 
exhibition  of  the  salicylates,  though  in  moderate  doses,  provided  that  the  heart 
is  guarded  by  the  use  of  stimulants.  During  convalescence  from  an  acute 
endocarditis  the  patient  should  be  kept  at  rest,  so  as  to  minimize  the  stram 
upon  the  affected  valves  and  heart  muscle;  even  after  he  has  apparendy  re- 
covered, and  particularly  should  the  murmur  still  be  present,  perfect  quiet  b 
to  be  enjoined  for  a  period  of  several  weeks. 

ULGERATTVE  ENDOCARDmS 
{MaLignarU  or  Infectious  Endocarditis) 

Malignant  endocarditis  is  variously  characterized,  though  usually  either 
by  perforative  ulceration,  by  suppuration  of  the  valves,  or  by  both,  giving  nse 
to  the  physical  signs  of  acute  endocarditis.  These  develop  amid  the  symptoffls 
of  a  severe  primary  infectious  or  septic  disease.  There  is  at  hand  wiougn 
clinical  evidence  to  warrant  the  assumption  that  ulcerative  endocarditis  also 
occurs,  though  rarely,  as  a  primary  affection. 

Pathology. — (a)  Valvular  Endocarditis. — In  its  early  development  the 
valves  are  the  seat  of  vegetations  (such  as  are  met  with  in  simple  acute  endo- 
carditis) which  later  undergo  necrosis.  The  latter  process  tends  to  spreadf 
destroying  more  or  less  of  the  endocardium.  In  the  interior  of  the  ^^^ff^ 
tions  suppuration  not  infrequently  takes  place,  and  the  abscesses  thus  fonp^ 
rupture  and  produce  various  lesions  according  to  their  size  and  situation- 
After  rupture  the  blood-current  may  enter  the  abscess  cayity,  and,  if  the** 
be  no  complete  perforation,  the  endocardium  will  be  pouched  out,  and  •n 
aneurysmal  dilatation  of  the  valve  will  result.  Ulcerative  lesions  are  m*^ 
frequently  observed.  They  may  be  mere  erosions  of  the  endocardium,  bttti  •* 
a  rule,  are  penetrating  and  often  result  in  complete  perforation.  The  veget*" 
tions  take  on  a  grayish-  or  yellowish-green  appearance.    Histologically»  thef 
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composed  of  granulation  tissue,  veiled  by  granular  and  fibrillated  fibrin, 
aontaining  numerous  micro-organisms.  At  the  base  there  is  usually  developed 
nore  or  less  reactionary  inflammation.  Osier,  in  an  analysis  of  209  cases 
fSDonined  by  him  with  a  view  to  ascertaining  approximately  the  relative  fre- 
qoeiicy  with  which  the  different  parts  of  the  heart  were  affected,  obtained  this 
molt:  Aortic  and  mitral  valves  together,  41;  aortic  valves  alone,  53;  mitral 
nbes  alone,  77;  tricuspid  in  19,  pulmonary  valves  in  15,  and  the  heart  wall  in 
S3  instances.    In  9  instances  the  right  heart  alone  was  involved. 

(6)  Malignant  mural  endocarditis  gives  the  same  set  of  changes  as  the 
nlvular  form;  indeed,  the  two  may  be  combined  throughout.  It  is  a  com- 
pnadvely  rare  condition,  as  is  shown  by  the  foregoing  figures  of  Osier.  The 
idoerative  process  may  invade  the  chordae  tendinse  and  the  valves,  and  may 
poforate  the  septum  or  even  the  ventricular  wall  itself.  The  vegetations 
lie  detached  in  small  or  large  masses,  and  are  conveyed  by  the  blood  to  various 
agans,  especially  to  the  spleen  and  kidneys,  less  frequently  the  intestines, 
meninges  of  the  brain,  and  the  skin.  Their  site  is  determined  largely  by 
thrirsize,  and  they  may  be  so  large  as  to  plug  vessels  of  the  caliber  of  the  exter- 
nal iliac.  When  found  in  the  lungs  they  may  originate  in  endocarditis  affect- 
ing the  right  heart.  These  emboli,  containing  as  they  do  the  agents  of  in- 
lanunation,  form  suppurative  infarcts  that  may  be  either  white  or  red  in 
color.  The  detached  vegetations  are  sometimes  so  laden  with  irritants  as  to 
cause  rapid  softening  of  the  coats  of  the  vessel  at  the  point  where  they  become 
anested,  with  consequent  aneurysmal  dilatation  directly  opposite  their  seat. 
The  number  of  infarcts  varies  greatly  in  different  cases;  thus  there  may  be  only 
one  or  two,  as  in  a  case  in  my  own  knowledge  in  which  the  spleen  alone  contained 
two  small  infarcts,  or  there  may  be  more  than  a  thousand  minute  abscesses 
^Udy  scattered  throughout  the  body. 

Etiology. — It  is  to  be  kept  in  remembrance  that  the  condition  is,  with 
few  exceptions,  most  probably  a  secondary  one.  This  explains  why  the  lesions 
peculiar  to  simple  acute  endocarditis  usually  precede  and  accompany  those  of 
Ae  ulcerative  form. 

bacteriology. — ^The  specific  irritant  is  usually  the  Streptococcus  pyogenes 
(Frankel  and  Sanger) ;  hence  the  diseases  in  which  ulcerative  endocarditis 
<>ccurs  as  a  complication  merely  furnish  the  opportunity  for  the  invasion  of 
we  streptococcus.  The  Bacillus  diphtherice,  however,  as  well  as  the  staphylo- 
<^^>ccus,  meningococcus,  the  pneumococcus,  the  Bacillus  coli,  the  Bacillus  an- 
^cis,  the  gonococcus,  and  other  organisms,  have  been  found  in  some  cases  in 
"^  absence  of  the  streptococcus. 

hi  purely  septic  diseases  the  cardiac  element  serves  to  facilitate  the  genera- 
^tt  and  rapid  diffusion  of  the  poison ;  and,  since  the  latter  is  prone  to  attack 
"^  valve  segments,  the  morbid  lesions  within  the  heart  not  rarely  constitute 
"^  chief  pathologic  factor  in  septicopyemia. 

Predisposiiig  Affections. — ^The  malignant  form  occurs,  in  connection  with 
*cute  articular  rheumatism,  in  about  10  per  cent,  of  the  cases  in  which  acute 
endocarditis  appears.  In  lobar  pneumonia  the  ulcerative  type  is  common, 
^^curring  almost  as  frequently  as  the  simple  variety,  and  was  found  by  Osier 
^  11  out  of  23  cases.  The  septic  processes  that  arise  from  the  puerperal 
state  or  from  gonorrheal  infection  may  also  be  complicated  with  ulcerative 
endocarditis.  Among  many  other  diseases  that  furnish  occasional  instances 
of  this  serious  complication  are  measles,  scarlet  fever,  typhoid  fever,  erysipelas, 
small-pox,  chorea,  tuberculosis,  and  chronic  nephritis. 

Clinical  History. — That  form  of  ulcerative  endocarditis  which  is  a 
more  or  less  prominent  factor  in  septic  diseases  has  been  considered  in  connec- 
tion with  septicemia.    Malignant  endocarditis  being  usually  an  intercurrent 
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left  ventricle.  The  aortic  ring  to  which  the  semilunar  segnients  are  normally 
attached  becomes  sclerosed,  and  finally  the  seat  of  atheromatous  changes, 
either  fatty  or  calcareous.  Again,  chronic  inflammation  of  the  intima  of  the 
aorta  produces  a  similarly  thickened  condition  of  this  layer  in  spots,  followed 
by  atheroma.  These  changes  are  most  prone  to  take  place  in  the  course  of 
the  ascending  arch  of  the  aorta  or  just  above  the  aortic  segments.  The  diseased 
processes  before  described  may  extend  to  the  coronary  arteries.  Hence  sclerotic 
and  atheromatous  alterations  in  the  blood-vesseb  are  found  frequently  in 
association. 

Much  less  commonly  similar  lesions  are  noted  at  the  orifice  of  the  pul- 

mooary  artery.     A  similar  involvement  of  the  auriculoventricular  valves 

also  causes  regurgitant  and  obstructive  deformities  at  the  mitral  orifice,  and 

in  advanced  cases  the  chordae  tendinese,  and  even  the  papillary  muscles, 

are  ahnost  invariably  invaded  by  direct  extension  from  the  valves.    As  these 

structures  undergo  marked  thickening  with  subsequent  contraction,  they 

become  shortened  and  rigid,  causing  an  actual  narrowing  of  the  cardiac  orifice. 

In  mitral  stenosis  during  the  early  stages  a  more  or  less  complete  ring  of 

vegetations  encircles  the  mitral  orifice  on  its  auricular  aspect.    The  margins 

of  the  orifice  also  become  hardened  and  roughened,  with  extension  to  the 

vaJlvular  ciu*tains  and  the  chordse  tendinese.     Under  such  circumstances  the 

thickened  valve  could  not,  during  the  ventricular  diastole,  be  forced  back 

*^rainst  the  ventricular  wall,  but  would  occupy  a  nearly  central  position. 

^^^^g  to  cohesion  of  the  free  edges  of  the  valvular  structures  and  to  contraction 

^^  the  chordae  tendineae  drawing  the  leaflets  toward  the  apex  of  the  heart, 

^^  transition  from  this  condition  to  the  formation  of  a  hollow  cone  (funnel 

^itrat)  is  by  natiu*al,  easy  stages.    Extensive  union  of  the  segments  along  their 

'^'ee  margins  may  reduce  the  aperture  to  a  mere  button-hole  slit  (Jbvtton- 

^^>ie  mitral)  as  viewed  from  the  auricular  aspect.    The  last  two  forms  of  lesions 

^'^  far  less  commonly  met  with  at  the  aortic  orifice,  though  they  occur  rarely 

^'^  moderate  degree;  on  the  other  hand,  curling  of  the  valvular  edges  is  far  more 

^^^inmonly  seen  at  the  aortic  than  at  the  mitral  orifice,  if  we  except  the  cases 

^hat  occur  in  children.    The  curtains  of  the  thick,  rigid  valves  may  also  per- 

'^^anently  occupy  the  plane  of  the  orifice,  presenting  a  small  ring-like  opening 

K^nnidar  miirar). 

Fatty  degeneration  leading  to  the  formation  of  necrotic  (atheromatous) 
aiders  is  common;  and  calcareous  deposits  are  frequently  seen  in  old  cases, 
either  in  localized  areas  or  coextensive  with  the  diseased  tissue,  converting 
"the  entire  valve  into  a  calcified  mass,  with  loss  of  the  valvular  outlines. 

Under  such  conditions  of  the  valves  the  deposit  of  fibrin  would  be  greatly 

favored,  and  the  presence  of  an  ulcerative  surface  on  the  valves  affords  a  ready 

&n<j  satisfactory  explanation  of  the  occurrence  of  embolism  in  these  cases. 

Elmboli  may  also  become  detached  from  cardiac  thrombi  or  from  thrombi 

formed  in  the  peripheral  veins.    For  anatomic  reasons  the  favored  seats  of 

embolic  processes  are,  as  in  acute  endocarditis,  the  spleen,  brain,  and  kidneys, 

a^nd  iiritants  that  cause  acute  endocarditis  find  here  a  tissue  soil  whose  capac- 

•^3^  for  resistance  to  invasion  is  greatly  lowered.    Chronic  mural  endocardiiu, 

''^tiich  exhibits  lesions  in  the  form  of  grayish-white  patches,  and  chronic  myo- 

^^•xlitis  are,  as  a  rule,  due  to  the  extension  of  the  inflammation  from  the  valves, 

tliou^h  the  ventricular  endocardium  may  be  invuded  independently  of  the 

^^■"^Ular  affection.    In  one  instance  of  mitral  stenosis  I  observed  an  enormous 

^*Ica.reous  mass  partly  in  the  subvalvular  tissue  and  partly  in  the  wall  of  the 

^'^tricle,  the  segments  remaining  altogether  intact.     In  advanced  stages 

^     .  '^^ost  cases  of  chronic  endocarditis  inyocardial  degeneration  occurs.     It 

-"^•^t^^  the  form  of  fibroid  change  or  fatty  degeneration,  or  Iwth.    Aortic  valve 

^^Ivement,  especially  when  complicated  with  atheromatous  change  in  the. 
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;  ventricle.  The  aortic  ring  to  which  the  semilunar  segments  are  normally 
idled  becomes  sclerosed,  and  finally  the  seat  of  atheromatous  changes, 
icr  fatty  or  calcareous.  Again,  chronic  inflammation  of  the  intima  of  the 
te  produces  a  similarly  thickened  condition  of  this  layer  in  spots,  followed 
fttheroma.  These  changes  are  most  prone  to  take  place  in  the  course  of 
^ascending  arch  of  the  aorta  or  just  above  the  aortic  segments.  The  diseased 
leeases  before  described  may  extend  to  the  coronary  arteries.  Hence  sclerotic 
1  atheromatous  alterations  in  the  blood-vesseb  are  found  frequently  in 
ociation. 

Much  less  commonly  similar  lesions  are  noted  at  the  orifice  of  the  pul- 
Daiy  artery.  A  similar  involvement  of  the  auriculoventricular  valvea 
»  causes  regurgitant  and  obstructive  deformities  at  the  mitral  orifice,  and 
advanced  cases  the  chordse  tendinese,  and  even  the  papillary  muscles, 
}  almost  invariably  invaded  by  direct  extension  from  the  valves.  As  these 
nctures  undergo  marked  thickening  with  subsequent  contraction,  they 
some  shortened  and  rigid,  causing  an  actual  narrowing  of  the  cardiac  orifice. 
mitral  stenosis  during  the  early  stages  a  more  or  less  complete  ring  of 
Setations  encircles  the  mitral  orifice  on  its  auricular  aspect.  The  margins 
the  orifice  also  become  hardened  and  roughened,  with  extension  to  the 
[volar  curtains  and  the  chordse  tendineae.  Under  such  circumstances  the 
i^ned  valve  could  not,  during  the  ventricular  diastole,  be  forced  back 
linst  the  ventricular  wall,  but  would  occupy  a  nearly  central  position. 
ring  to  cohesion  of  the  free  edges  of  the  valvular  structures  and  to  contraction 
the  chordse  tendinese  drawing  the  leaflets  toward  the  apex  of  the  heart, 
e  transition  from  this  condition  to  the  formation  of  a  hollow  cone  (funnel 
ibraQ  is  by  natural,  easy  stages.  Extensive  union  of  the  segments  along  their 
5e  margins  may  reduce  the  aperture  to  a  mere  button-hole  slit  {biUton- 
h  mUral)  as  viewed  from  the  auricular  aspect.  The  last  two  forms  of  lesions 
e  far  less  conmionly  met  with  at  the  aortic  orifice,  though  they  occur  rarely 
. mediate  degree;  on  the  other  hand,  curling  of  the  valvular  edges  is  far  more 
mmonly  seen  at  the  aortic  than  at  the  mitral  orifice,  if  we  except  the  cases 
mt  occur  in  children.  The  curtains  of  the  thick,  rigid  valves  may  also  per- 
anently  occupy  the  plane  of  the  orifice,  presenting  a  small  ring-like  opening 
mnular  mitral). 

Fatty  degeneration  leading  to  the  formation  of  necrotic  (atheromatous) 
kns  is  conunon;  and  calcareous  deposits  are  frequently  seen  in  old  cases, 
ilhcr  m  localized  areas  or  coextensive  with  the  diseased  tissue,  converting 
lie  entire  valve  into  a  calcified  mass,  with  loss  of  the  valvular  outlines. 

Under  such  conditions  of  the  valves  the  deposit  of  fibrin  would  be  greatly 
^"nted,  and  the  presence  of  an  ulcerative  surface  on  the  valves  affords  a  ready 
urf  satisfactory  explanation  of  the  occurrence  of  embolism  in  these  cases. 
Emboli  may  also  become  detached  from  cardiac  thrombi  or  from  thrombi 
^■nied  in  the  peripheral  veins.  For  anatomic  reasons  the  favored  seats  of 
*Aolic  processes  are,  as  in  acute  endocarditis,  the  spleen,  brain,  and  kidneys, 
fwl  initants  that  cause  acute  endocarditis  find  here  a  tissue  soil  whose  capac- 
'fy  for  resistance  to  invasion  is  greatly  lowered.  Chronic  mured  endocarditis ^ 
•Wdi  exhibits  lesions  in  the  form  of  grayish-white  patches,  and  chronic  m yo- 
•Jriitis  are,  as  a  rule,  due  to  the  extension  of  the  inflammation  from  the  valves, 
^""^High  the  ventricular  endocardium  may  be  invaded  independently  of  the 
"Wvular  affection.  In  one  instance  of  mitral  stenosis  I  observed  an  enormous 
*careous  mass  partly  in  the  subvalvular  tissue  and  partly  in  the  wall  of  the 
"ttitride,  the  segments  remaining  altogether  intact.  In  advanced  stages 
f  most  cases  of  chronic  endocarditis  myocardial  degeneration  occurs.  It 
lies  the  form  of  fibroid  change  or  fatty  degeneration,  or  both.  Aortic  valve 
volvement,  especially  when  complicated  with  atheromatous  change  in  the. 
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iters  are  ready  to  admit,  and  that  it  is  favored  especially  by  an  occupation 
loliKng  muscular  strain  {e,  g,  blacksmiths,  draymen,  soldiers  during  cam- 
igiis).  Sex  per  se  has  little  if  any  effect,  though,  owing  to  the  greater  fre- 
}gaocy  of  certain  well-known  causes  of  valvular  disease  (chorea  and  rheu- 
atism)  in  giris  and  young  women,  females  may  be  more  frequent  sufferers  than 
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(AcrUc  Insufficiency;  Aortic  RegurgiiaHon) 

DeAnition. — ^The  failure  of  the  aortic  valves  to  prevent  a  return  flow 
i  blood  into  the  ventricle,  owing,  as  a  rule,  to  a  diseased  condition  of  the 
Mttic  leaflets  (sclerosis)  that  is  followed  by  crumpling  and  attended  with 
eoBtnurtion,  shortening,  or  curling  of  the  edges,  and  finally  calcification. 

PSathology* — ^Apart  from  the  conunoner  lesions  described  above,  the 
aortic  orifice  may  be  enlarged  (relative  insufficiency),  and  here  the  normal 
oaps  fail  to  effect  complete  closure  when  they  become  tense.  The  cusps 
rf  tbe  diseased  aortic  valves  sometimes  adhere  to  the  intima  of  the  aorta,  and 
httration  of  the  semilunar  segments,  which  are  the  seat  of  disease  processes 
(particularly  ulceration),  is  sometimes  found  postmortem,  and  may  be  the  chief 
faetor  in  determining  the  development  of  the  condition.  This  accident  may, 
tkoQ^  rarely,  occur  as  a  result  of  a  severe  straining  effort  in  the  case  of  valve^ 
pevKNisly  healthy.  Occasionally,  also,  the  principal  factor  in  the  production 
of  this  valvular  lesion  is  a  congenital  malformation  of  the  segments  whereby 
tkey  are  rendered  very  prone  to  chronic  endocarditis  in  consequence  of  the 
mdue  strain  to  which  they  are  subjected.  At  times  the  lesions  that  give  rise 
to  stenosis  may  coexbt  with  simple  aortic  incompetency.  Aortitis  is  very 
ftequently  coexistent. 

Mir,haiiifta1  Influence  ol  the  Lesion. — ^The  reflux  current  passes  from 
the  aorta  backward  through  the  imperfectly  closed  semilunar  valve  into 
tte  left  ventricle  during  the  diastole  of  the  heart  or  while  the  left  ventricle 
B  bring  filled  by  the  normal  blood-flow  from  the  auricle.  It  is  clear  that 
fverdistention  of  the  left  ventricle  must  result  at  once  from  two  simultaneous 
vSnx  currents  of  blood,  with  a  tendency  to  an  increasing  dilatation,  especially 
■Doe  the  lesion  itself  is  steadily  progressive.  To  expel  the  increased  amount  of 
wood  from  the  left  ventricle  demands  increased  cardiac  power,  and  the  over- 
•ttrtion  causes  a  compensatory  hypertrophy.  Dilatation  and  hypertrophy 
w  the  left  ventricle  develop  pari  passu  until  this  chamber  reaches  enormous 
™ensions,  forming  the  cor  bovinum,  which  weighs  1000  grams  or  more  (30  to 
w  ounces).  Under  these  circumstances  the  arterial  system  is  overfilled  at 
••ch  ventricular  systole.  In  the  very  early  stage  the  reflux  of  blood  from  the 
•*ta  into  the  ventricle  tends  to  lessen  the  volume  of  the  circulating  medium 
j^the  arterial  tree,  but  this  depleting  influence  is  successfully  counterbalanced 
^  the  augmented  column  of  blood  thrown  from  the  ventricle  during  cardiac 
Wdc.  Hence  the  requirements  for  bodily  nutrition  are,  for  a  longer  or  shorter 
™^»  satisfied.  The  abnormally  large  amount  of  blood  that  is  thrown  into  the 
*We8  with  undue  force  subjects  them  to  increased  tension,  and  as  a  result 
^'^osderosis,  leading  sometimes  to  atheroma,  is  commonly  developed,  and 
I***nts  its  ulterior  dangers  (aneurysm,  apoplexy).  The  coronary  arteries 
^  similarly  involved,  their  caliber  being  reduced,  and  particularly  at  the 
jwint  of  origin.  Soon  or  late  the  blood-supply  to  the  heart  muscle  may  become 
Inadequate,  and  nutritional  disturbances  now  manifest  themselves  in  fatty 
iod  fibroid  defeneration  of  the  cardiac  muscles;  these  pathologic  changes 
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S)  An  acute  endocarditis,  in  a  few  cases,  may  attack  the  aortic  valves  dur- 
ihe  course  of  the  septicemia.  The  secondary  and  late  effects  of  this  invasion 
'  be  shown  by  the  production  of  chronic  aortic  vah^ilar  disease.    Out  of 

00  recruits  examined,  307  were  examples  of  aortic  regurgitation;  162  men 
e  a  history  of  rheumatic  fever,  while  1759  men  had  a  history  of  rheumatic 
er,  but  no  aortic  regurgitation. 

(4)  At  times  rupture  of  one  of  the  leaflets  of  the  valve  may  occur  during 
Be  sudden  overstraining.  It  is  likely,  however,  that  such  valves  are  pre- 
Nisly  weakened  by  some  other  process. 

Belative  insufiiciency  is  caused  in  some  instances  by  pronounced  dilatation 
the  root  of  the  aorta  or  by  an  aneurysm  just  beyond  the  aortic  orifice.  In- 
mpetency  of  muscular  origin,  e.  g.,  marked  dilatation  of  the  left  ventricle, 
cms,  though  rarely.  I  have  reported^  12  cases,  of  which  4  fell  under  personal 
flervation. 

Among  the  more  effective  predisposing  factors  are  age,  sex,  and  race.  The 
Kiae  occurs  much  more  often  in  males  than  in  females  on  accout  of  the  fact 
■t  a  greater  percentage  of  the  former  are  engaged  in  occupations  that  pre- 
spose  to  the  disease,  and  the  greater  incidence  of  syphilis  in  males.  As  to 
je,  a  preponderating  proportion  of  the  cases  arise  during  advanced  middle 
e.    In  the  negro  race  the  condition  is  twice  as  frequent  as  mitral  disease. 

Symptoms.— So  long  as  the  hypertrophy  of  the  left  ventricle  success- 
iDy  overcomes  the  otherwise  injurious  consequences  of  the  valvular  defect 
K  hannonious  balance  of  forces  may  be  maintained,  and  then  there  is  an  al- 
MVt  entire  absence  of  symptoms.  I  have  observed,  moreover,  that  compensa- 
QQ  does  not  fail  so  early  in  young  subjects  as  in  those  more  advanced  in 
em,  and  also  when  aortic  incompetency  is  a  sequel  of  atheroma  combined 
ith  hypertrophy  and  dilatation  of  the  left  ventricle.     With  the  development 

1  marked  hypertrophy  severe  muscular  exertion  and  strong  mental  excite- 
lent  will,  by  exciting  overaction  of  the  powerful  heart,  bring  on  a  train  of 
ymptoms,  as  throbbing  headache,  vertigo,  and  Hnnitits  aurium.  Per  contra, 
hedinical  manifestations  of  arterial  anemia,  particularly  of  the  brain,  and  also 
hose  of  general  arteriosclerosis,  frequently  coexist.  The  patient's  countenance 
addbits  pallor,  and  he  complains  of  headache,  flashes  of  light  before  the  eyes. 
Bid  dminess.  Dilatation  of  the  peripheral  vessels  often  leads  to  hot  flushes 
md  drenching  sweats.  Cases  exhibiting  the  latter  symptoms  may  be  mis- 
bikoi  for  phthisis.  Dizziness  is  often  distressing,  and  is  more  marked  upon 
*bg  quiddy  from  the  recumbent  to  the  erect  posture.  Dyspnea  may  come 
*  early,  but  this  rarely  happens  except  upon  inordinate  exertion  or  great 
BM&tal  excitement — conditions  that  cause  strong  cardiac  action  and  prohibit 
Ae  discharge  of  blood  from  the  left  auricle  into  the  left  ventricle,  thus  causing 
Niwmary  congestion.  To  some  extent  the  cause  of  the  dyspnea  may  be 
•odosis.  Oppression  in  the  precordial  region  and  cardiac  palpitation  are 
Jmmonly  present,  as  is  a  ditU  aching  pain,  but  it  radiates  not  infrequently  to 
«e  shoulders,  and  thence  down  the  arms,  particularly  the  left.  Genuine 
^ifttw  pectoris  may  be  a  concomitant.  I  have  seen  instances  of  aortic  regurgi- 
Jtion  in  which  severe  pain  simulating  rheumatism  was  located  in  the  left 
•^der-joint. 

.  PoUowing  immediately  upon  failure  of  compensation  the  cardiopulmonary 
'''culation  is  retarded,  and  there  is  increased  dyspnea,  the  latter  symptom  being 
^tly  intensified  by  undue  exertion  and  at  night.  There  may  be  cough, 
*>d  not  rarely  hemoptysis,  though  less  frequently  than  in  simple  mitral  disease. 
-*ter  on  general  venous  congestion  of  a  moderate  grade  follows  pulmonary 
ingestion,  and  the  dyspnea  now  becomes  severe.  It  is  nocturnal,  and  often 
Ompels  the  patient  to  assume  a  semi-erect  posture  in  bed.     In  the  later  stages 

*  Johns  Hopkins  Hosp.  Bull.,  July,  1909. 
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AORTIC  STENOSIS 

Definition. — A  narrowing  or  stricture  of  the  aortic  orifice,  due  to  thicken- 
ing or  adhesion  of  the  valve  segments,  and  causing  an  obstruction  to  the  flow 
of  blood  into  the  aorta. 

Simple  aortic  stenosis  may  be  met  with,  though  it  is  a  great  rarity.  Its 
development  is  soon  followed  by  more  or  less  valvular  incompetency.  It  may 
be  secondary  to  aortic  insufficiency;  but  this  is  rare,  the  latter  lesion  being  un- 
favorable to  the  development  of  the  former. 

Special  Etiology. — Rarely  rheumatic  endocarditis,  and  still  less 
commonly  other  forms  of  acute  endocartitis,  cause  union  of  the  semilunar 
segments,  with  resulting  stenosis.  The  most  common  causative  factor  is  a 
slow  sclerosis  of  the  aortic  valve,  accompanied  by  calcareous  deposits.  The  more 
or  less  immobile,  rigid  valves  narrow  the  aortic  orifice  and  oppose  a  barrier 
to  the  outflowing  blood-current  from  the  left  ventricle.  The  aortic  ring  may 
be  the  seat  of  changes  similar  to  those  just  described,  resulting  in  a  moderate 
grade  of  stenosis  with  intact  leaflets.  The  lesions  are  most  frequently  to  be 
regarded  as  a  part  of  a  general  arterial  sclerosis,  most  marked  in  the  region  <rf 
the  thoracic  aorta;  sometimes,  as  Peter  contends,  they  are  distinctly  secondary 
to  sclerotic  changes  at  the  root  of  the  aorta.  The  coronary  arteries  may  be  the 
seat  of  sclerotic  changes.  The  condition  is  also  rarely  congenital.  Malet 
who  have  reached  advanced  years  are  especially  prone  to  aortic  stenosis,  athero- 
matous processes  belonging  to  that  sex  and  period  of  life.  Gallavardin  has 
described  a  rare  non-congenital  and  non-rheumatic  form  of  aortic  stenosb 
occurring  in  young  subjects;  it  is  characterized  by  extreme  latency. 

Mechanical  Influence  of  Lesion. — ^To  propel  the  normal  volume  of  blood 
through  the  constricted  aortic  orifice  requires  increased  strength  on  the  part 
of  the  left  ventricle,  and,  as  a  consequence,  the  latter  hypertrophies.  This 
hypertrophy  develops  slowly,  is  uncombined  with  extensive  dilatation  unless 
incomp)etency  be  associated,  and  keeps  pace  with  the  progress  of  the  valvular 
lesions.  The  undue  ventricular  tension  sometimes  induces  more  or  less 
sclerotic  change  in  the  mitral  valves.  Hypertrophy  of  the  left  ventricle 
eventually  gives  way  to  extreme  dilatation,  resulting  in  relative  mitral  incom- 
petency, with  its  sequelae,  namely,  pulmonary,  followed  by  general  venous, 
stasis. 

The  symptoms  date  from  the  commencement  of  failure  of  compensation 
often  many  years  after  the  onset  of  the  disease.  Their  appearance  will  be 
found  to  follow  some  unusual  muscular  effort  or  the  operation  of  some  depress- 
ing influence,  as  the  too  free  use  of  tobacco  or  alcohol.  They  are  due  to 
disturbances  of  circulation  arising  from  a  gradual  secondary  dilatation  of  the 
left  ventricle,  which  is  now  unable  to  propel  the  normal  quantity  of  blood 
into  the  arterial  tree.  Hence  anemia,  especially  of  the  brain  and  peripheral 
parts  of  the  body,  becomes  pronounced,  and  is  evidenced  by  such  symptoms 
as  syncope  J  dizziness,  headache,  and  pallor.  Since  aortic  incompetency  usually 
manifests  itself  secondarily,  the  clinical  features  of  both  affections  are  sooner 
or  later  variously  commingled.  In  cases  in  which  mitral  lesions  develop  they 
are  overcome  by  compensatory  enlargement  of  the  right  ventricle:  the  latter 
chamber  may  at  a  later  period  become  dilated,  in  which  event  tricuspid  re- 
gurgitation and  the  symptoms  of  general  venous  engorgement  appear.  Slight 
edema  of  the  feet  is  common  as  a  terminal  symptom;  marked  dropsy,  however, 
is  uncommon.  From  the  fibrous  deposits  on  the  segments,  as  well  as  from  any 
small  clots  behind  the  valves,  emboli  are  apt  to  become  dislodged  by  the  forcible 
blood-stream  and  be  conveyed  to  the  brain,  spleen,  kidneys,  or  other  organs. 


AORTIC  STENOSIS  621 

Physical  Signs. — Inspection. — ^The  apex-beat  is  gradually  displaced  down- 
ward and  to  the  left,  owing  to  left  ventricular  hypertrophy.     It  is,  as  a  rule, 
slo^r,  forceful,  and  heaving,  but  less  frequently  may  be  lacking  in  strength. 
It  may  be  enfeebled,  diminished  in  area,  or  absent,  owing  to  associated  emphy- 
semBL.    Absence  of  the  apex-beat  may  be  occasioned  by  diminished  contraction 
of  the  myocardium,  or  during  vigorous  contraction  of  the  heart,  the  ventricle 
emptying  itself  from  the  beginning,  so  that  there  is  "no  closing  period  and  with 
it.  K^o  apex-beat"  (Leube). 

Palpation  discloses  the  forcible  and  heaving  impulse-beat  unless  obscured 
3r  ^ven  absent  owing  to  emphysema.    A  marked  systolic  thrill,  with  the  seat 
£;reatest  intensity  in  the  aortic  region,  is  quite  generally  present.     I  have 
y  felt  this  thrill  in  the  apex  region.    The  pulse-wave  is  small,  regular,  not 
pressible,  and  of  normal  or  slightly  lessened  frequency  {sluggish).    The 
^^xmated  blood-pressure  is  about  normal. 

Percussion. — Although  hypertrophy  of  the  left  ventricle  is  present,  the 
of  cardiac  dulness  is  largely  dependent  upon  the  degree  of  emphysema 
In  the  absence  of  this  condition  the  dulness  is  increased  to  the 
and  downward,  especially  so  when  insufficiency  coexists. 
AuscuUation. — ^A  systolic  murmur,  harsh  in  quality,  most  audible  at  the 
ic  cartilage  (the  second  right),  and  transmitted  into  the  carotids,  is  present 
typical  aortic  stenosis.  When  non-compensation  is  advanced  the  murmur 
neither  so  rough  nor  so  loud,  and  quite  late  it  may  be  missing  altogether. 
second  sound  is  faint  or  inaudible  on  account  of  the  diminished  blood 
Vision  in  the  aorta  and  the  character  of  the  valvular  lesion.  As  aortic  in- 
tency  is  conunonly  associated,  a  regurgitant  or  diastolic  murmur  is 
heard,  forming  a  double  or  seesaw  murmur,  the  stenotic  bruit  more  or  less 
^^^^mpletely  masking  the  regurgitant.  A  soft,  blowing  apical  murmur  (with 
J;^x«  systole)  is  not  infrequent  after  relative  insufficiency  of  the  mitral  valves 
*^^s  appeared. 

The  diagnosis  demands  the  concurrence  of  the  following  signs:  a  systolic 
^5^11,  most  marked  at  the  base;  a  tense,  small,  somewhat  slow  pulse;  indica- 
tions of  left  ventricle  hypertrophy  (unless  emphysema  be  present);  a  rough, 
*^^ud,  systolic  murmur  at  the  aortic  cartilage,  propagated  into  the  vessels  of 
^lie  neck,  and  a  feeble  second  aortic  sound. 

Diflereiitial  Diagnosis. — A  calcareous  plate  lying  on  the  intima  of  the 
^-orta  and  a  markedly  roughened  condition  of  the  aortic  segments  are  condi- 
tions frequently  mistaken  for  aortic  stenosis,  since  they  give  rise  to  a  murmur 
t^ossessing  many  of  the  characteristics  of  the  one  above  described.     These 
^^^urmiirs,  however,  are  seldom  musical,  while  the  murmur  of  aortic  stenosis 
is  often  so;  moreover,  the  second  sound  is  decidedly  accentuated,  while  in 
^^^ortic  stenosis  it  is  faint.     In  chronic  Bright' s  disease  with  arterial  sclerosis  and 
left  ventricular  hypertrophy  a  murmur  of  maximum  intensity  may  be  developed 
-^t  the  base;  but  here  the  urinary  symptoms,  together  with  intensification  of  the 
Second  sound,  are  sufficient  for  a  discrimination.     In  aortic  regurgitation  a 
<^ystolic  murmur  frequently  coexists,  but  it  cannot  be  reckoned  as  indicating 
^u^tual  stenosis  unless  it  has  a  musical  quality  and  a  systolic  thrill  can  be  felt 
^m  palpation.     In  combined  aortic  regurgitation  the  characteristic  condition 
^  the  pulse  of  stenosis  may  be  missing.     The  basic  murmurs  of  chlorosis  and 
other  forms  of  anemia  are  soft,  distant,  not  transmitted,  and  not  harsh;  the 
intense  thrill  and  ventricular  hypertrophy  arc  absent.     The  venous  hum  may 
also  be  heard  in  the  veins  of  the  neck.     Pulmonary  stenosis  occurs  in  young 
subjects,  and  while  it  gives  rise  to  a  harsh  systolic  murmur,  is  best  heard  to  the 
left  of  the  sternum,  is  propagated  upward  and  to  the  left,  and  the  second 
pulmonic  sound  is  weak. 
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AORTIC  STENOSIS 

Definition. — A  narrowing  or  stricture  of  the  aortic  orifice,  due  to  thicken- 
ing or  adhesion  of  the  valve  segments,  and  causing  an  obstruction  to  the  flow 
of  blood  into  the  aorta. 

Simple  aortic  stenosis  may  be  met  with,  though  it  is  a  great  rarity.  Its 
development  is  soon  followed  by  more  or  less  valvular  incompetency.  It  may 
be  secondary  to  aortic  insufficiency;  but  this  is  rare,  the  latter  lesion  being  un- 
favorable to  the  development  of  the  former. 

Special  Etiology. — Rarely  rheumatic  endocarditis,  and  still  less 
commonly  other  forms  of  acute  endocartitis,  cause  union  of  the  semilunar 
segments,  with  resulting  stenosis.  The  most  common  causative  factor  is  a 
slow  sclerosis  of  the  aortic  valvcy  accompanied  by  calcareous  depK>sits.  The  more 
or  less  immobile,  rigid  valves  narrow  the  aortic  orifice  and  opix>se  a  barrier 
to  the  outflowing  blood-current  from  the  left  ventricle.  The  aortic  ring  nuy 
be  the  seat  of  changes  similar  to  those  just  described,  resulting  in  a  moderate 
grade  of  stenosis  with  intact  leaflets.  The  lesions  are  most  frequently  to  be 
regarded  as  a  part  of  a  general  arterial  sclerosis,  most  marked  in  the  region  of 
the  thoracic  aorta;  sometimes,  as  Peter  contends,  they  are  distinctly  secondary 
to  sclerotic  changes  at  the  root  of  the  aorta.  The  coronary  arteries  may  be  the 
seat  of  sclerotic  changes.  The  condition  is  also  rarely  congenital,  lidti 
who  have  reached  advanced  years  are  especially  prone  to  aortic  stenosis,  athero- 
matous processes  belonging  to  that  sex  and  period  of  life.  Gallavardin  has 
described  a  rare  non-congenital  and  non-rheumatic  form  of  aortic  stcnosrs 
occurring  in  young  subjects;  it  is  characterized  by  extreme  latency. 

Mechanical  Influence  of  Lesion. — ^To  propel  the  normal  volume  of  blood 
through  the  constricted  aortic  orifice  requires  increased  strength  on  the  part 
of  the  left  ventricle,  and,  as  a  consequence,  the  latter  hypertrophies.    Tte 
hypertrophy  develops  slowly,  is  uncombined  with  extensive  dilatation  unless 
incompetency  be  as30ciated,  and  keeps  pace  with  the  progress  of  the  valvular 
lesions.     The   undue   ventricular   tension   sometimes   induces   more  or  les* 
sclerotic  change  in  the  mitral  valves.     Hypertrophy  of  the  left  ventricte 
eventually  gives  way  to  extreme  dilatation,  resulting  in  relative  mitral  inco©' 
petency,  with  its  sequelae,  namely,  pulmonary,  followed  by  general  venous* 
stasis. 

The  symptoms  date  from  the  commencement  of  failure  of  compen»tioO 
often  many  years  after  the  onset  of  the  disease.  Their  appearance  will  be 
found  to  follow  some  unusual  muscular  effort  or  the  operation  of  some  depress* 
ing  influence,  as  the  too  free  use  of  tobacco  or  alcohol.  They  are  due  to 
disturbances  of  circulation  arising  from  a  gradual  secondary  dilatation  of  tl^ 
left  ventricle,  which  is  now  unable  to  propel  the  normal  quantity  of  Uood 
into  the  arterial  tree.  Hence  anemia,  especially  of  the  brain  and  pcriphem* 
parts  of  the  body,  becomes  pronounced,  and  is  evidenced  by  such  symptom* 
as  syncope y  dizziness,  headache,  and  pallor.  Since  aortic  incompetency  usually 
manifests  itself  secondarily,  the  clinical  features  of  both  affections  are  sooner 
or  later  variously  commingled.  In  cases  in  which  mitral  lesions  develop  they 
are  overcome  by  compensatory  enlargement  of  the  right  ventricle:  the  latt^ 
chamber  may  at  a  later  period  become  dilated,  in  which  event  tricuspid  rjj 
gurgitation  and  the  symptoms  of  general  venous  engorgement  appear.  Sfi^** 
edema  of  the  feet  is  common  as  a  terminal  symptom;  marked  dropsy,  howe^» 
is  uncommon.  From  the  fibrous  deposits  on  the  segments,  as  well  as  fromijjy 
small  clots  behind  the  valves,  emboli  are  apt  to  become  dislodged  by  theforohlc 
blood-stream  and  be  conveyed  to  the  brain,  spleen,  kidneys,  or  other  cxpJ'^ 
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Phjrsical  Signs. — Inspection. — The  apex-beat  is  gradually  displaced  down- 
urard  and  to  the  left,  owing  to  left  ventricular  hypertrophy.  It  is,  as  a  rule, 
slew,  forceful,  and  heaving,  but  less  frequently  may  be  lacking  in  strength. 
It  may  be  enfeebled,  diminished  in  area,  or  absent,  owing  to  associated  emphy- 
sema. Absence  of  the  apex-beat  may  be  occasioned  by  diminished  contraction 
of  the  myocardium,  or  during  vigorous  contraction  of  the  heart,  the  ventricle 
emptying  itself  from  the  beginning,  so  that  there  is  ''no  closing  period  and  with 
it  no  apex-beat"  (Leube). 

Palpiaiion  discloses  the  forcible  and  heaving  impulse-beat  unless  obscured 

or  even  absent  owing  to  emphysema.    A  marked  systolic  thrill,  with  the  seat 

of  greatest  intensity  in  the  aortic  region,  is  quite  generally  present.    I  have 

rstrely  felt  this  thrill  in  the  apex  region.    The  pulse-wave  is  small,  regular,  not 

oompressible,  and  of  normal  or  slightly  lessened  frequency  (sluggish).    The 

estimated  blood-pressure  is  about  normal. 

Percussion. — Although  hypertrophy  of  the  left  ventricle  is  present,  the 
of  cardiac  dulness  is  largely  dependent  upon  the  degree  of  emphysema 
In  the  absence  of  this  condition  the  dulness  is  increased  to  the 
and  downward,  especially  so  when  insufficiency  coexists. 
Auscultation. — ^A  systolic  murmur,  harsh  in  quality,  most  audible  at  the 
cartilage  (the  second  right),  and  transmitted  into  the  carotids,  is  present 
't^ypical  aortic  stenosis.  When  non-compensation  is  advanced  the  murmur 
xmeither  so  rough  nor  so  loud,  and  quite  late  it  may  be  missing  altogether. 
second  sound  is  faint  or  inaudible  on  account  of  the  diminished  blood 
t:ezmsion  in  the  aorta  and  the  character  of  the  valvular  lesion.  As  aortic  in- 
ooxnpetency  is  commonly  associated,  a  regurgitant  or  diastolic  murmur  is 
heard,  forming  a  double  or  seesaw  murmur,  the  stenotic  bruit  more  or  less 
»mpletely  masking  the  regurgitant.  A  soft,  blowing  apical  murmur  (with 
systole)  is  not  infrequent  after  relative  insufficiency  of  the  mitral  valves 
appeared. 

The  diagnosis  demands  the  concurrence  of  the  following  signs:  a  systolic 
thrill,  most  marked  at  the  base;  a  tense,  small,  somewhat  slow  pulse;  indica- 
tions of  left  ventricle  hypertrophy  (unless  emphysema  be  present) ;  a  rough, 
loud,  systolic  murmur  at  the  aortic  cartilage,  propagated  into  the  vessels  of 
the  neck,  and  a  feeble  second  aortic  sound. 

Differential  Diagnosis. — ^A  calcareous  plate  lying  on  the  intima  of  the 

sprta  and  a  markedly  roughened  condition  of  the  aortic  segments  are  condi- 

^ons  frequently  mistaken  for  aortic  stenosis,  since  they  give  rise  to  a  murmur 

P^^ssessing  many  of  the  characteristics  of  the  one  above  described.     These 

jnunnurs,  however,  are  seldom  musical,  while  the  murmur  of  aortic  stenosis 

'^  often  so;  moreover,  the  second  sound  is  decidedly  accentuated,  while  in 

*ortic  stenosis  it  is  faint.     In  chronic  Bright' s  disease  with  arterial  sclerosis  and 

^'t  Ventricular  hypertrophy  a  murmur  of  maximum  intensity  may  be  developed 

*^  ^^e  base;  but  here  the  urinary  symptoms,  together  with  intensification  of  the 

^^^^'^nd  sound,  are  sufficient  for  a  discrimination.     In  aortic  regurgitation  a 

^"^^^olic  murmur  frequently  coexists,  but  it  cannot  be  reckoned  as  indicating 

^^^'^al  stenosis  unless  it  has  a  musical  quality  and  a  systolic  thrill  can  be  felt 

?    t>alpation.     In  combined  aortic  regurgitation  the  characteristic  condition 

^^lie  pulse  of  stenosis  may  be  missing.     The  basic  murmurs  of  chlorosis  and 

£_^*^^r  forms  of  anemia  are  soft,  distant,  not  transmitted,  and  not  harsh;  the 

I  ^^use  thrill  and  ventricular  hypertrophy  are  absent.     The  venous  hum  may 

^    ^^  ^  heard  in  the  veins  of  the  neck.     Pulmonary  stenosis  occurs  in  young 

•  *-^  "li^otd    anA  urliiU  if  cnv^Mi  ri«*>  fn  a  VinrQli  «v'stolic  mUHttUr,  is  bcst  heard  tO  thc 


I  ^^^jects,  and  while  it  gives  rise  to  a  harsh  svi 
j^^  ^    of  the  sternum,  is  propagated  upward 


and  to  the  left,  and  the  second 
onic  sound  is  weak. 
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liypertrophy.    As  soon  as  this  harmonious  balance  is  disturbed,  either  as  the 

result  of  increase  in  the  degree  of  incompetency  or  of  failure  of  muscular  power, 

tbe  progress  of  the  blood  from  the  right  auricle  to  the  right  ventricle  b  hindered. 

Increased  pressure  in  the  right  auricle  produces  dilatation  of  its  chamber,  with 

sulnequent  general  venous  congestion  as  a  natural  backward  effect  {vide 

IVicuspid  Regurgitation).    It  is  now  seen  that  when  the  right  heart  fails  a 

ksssen^  amount  of  blood  reaches  the  left  ventricle,  and  hence  an  abnormally 

small  amount  finds  its  way  into  the  aorta;  this  fact  explains  the  presence  of 

kw  arterial  tension  late  in  the  disease.    Hypertrophy  of  the  left  ventricle  in 

disease  has  also  been  attributed  in  part  to  the  augmented  tension  in  the 

general  capillary  vessels  that  is  occasioned  by  the  venous  stasis. 

Special    Etiology. — (a)    Rheumutic  endocarditis  is  the  most  frequent 
use,  though  mitral  regurgitation  also  results  less  frequently  from  acute  endo- 
due  to  other  causes.     (6)  It  may  be  a  part  of  a  general  arteriosclerotic 
p^rccess,  caused,  not  rarely,  by  syphilis  and  alcohol,     (c)  A  diseased  condition 
of  the  columnar  tendinecB,  if  it  contracts  them  or  weakens  their  structures  so  that 
tlie  free  edges  of  the  segments  pass  beyond  the  plane  of  the  orifice,  produces 
uisuflBciency.     (d)  It  rarely  arises  in  the  course  of  aortic  valmdar  disease  (a 
secondary  mitral  affection),  and  is  then  excited  mainly  by  undue  tension  of  the 
blood  in  the  left  ventricle.     Here  the  lesion  is  of  a  mild  grade,  as  a  rule,     (c) 
Jt  is  frequently  occasioned  by  enlargement  of  the  left  auricidoventricidar  ring 
(relative  incompetency),  resulting  from  excessive  dilatation  of  the  left  ventricle, 
*s  in  aortic  incompetency,  aortic  stenosis,  long-continued  fevers  (toxic  myo- 
carditis), and  the  graver  anemias.     (/)  Ulcerative  endocarditis,  either  hy  per- 
'orating  or  producing  rupture  of  the  valve-curtains  or  by  destroying  the  chordce 
tendineie,  may  bring  about  mitral  incompetency.    Among  predisposing  factors 
^^^  and  sex  are  worthy  of  special  mention,  the  incompetency  occurring  with 
Sreatest  relative  frequency  in  young  adults  (from  twenty  to  thirty  years  of  age, 
to  Ashton's  figures)  and  somewhat  more  commonly  in  males. 
Symptoms. — During  Compensation, — In  healthy  persons  the  compensa- 
tory forces  keep  pace  with  the  valvular  lesions  for  an  indefinite  and  usually 
lengthy  period,  during  which  time  there  may  be  an  entire  absence  of  symptoms. 
When  present  they  are  dependent  upon  disturbances  of  the  cardiopulmonary 
circulation  that  are  occasioned  by  trivial  causes,  such  as  excitement,  going  up 
stairs,  or  other  forms  of  active  physical  exertion.     Under  these  circumstances 
the  force  of  the  regurgitant  current  is  increased  (by  the  hyp)ertrophied  left 
ventricle),  thus  producing  more  or  less  pvlmonary  congestion  that  may  proceed 
to  edema  of  the  lungs  or  hemoptysis.   The  condition  is  usually  a  temporary  one, 
ftnd  is  attended  by  dyspnea,  palpitation  of  the  heart,  a  short,  hacking  cough, 
and  expectoration  of  a  frothy  serum  that  may  be  blood-stained.     The  relation 
existing  between  the  severity  of  the  dyspnea  and  the  degree  of  active  physical 
exertion  is  positive  and  vital.     Shortness  of  breath  may  be  the  sole  feature 
during  a  long  period.    The  rational  symptoms  rarely  warrant  a  suspicion  of 
of  the  existence  of  mitral  disease  until  compensation  has  failed,  but  the  patient's 
appearance  often  indicates  heart  disease.     The  face  is  pale  and  the  features 
P^*^ked,  the  eyes,  lips,  and  ears  are  dusky,  and  the  minute  vessels  of  the  cheeks 
•■^  prominent.    Clubbing  of  the  finger-nails  is  observed  most  frequently  in  the 
young, 

After  Failure  of  Compensation, — Failure  of  compensation  implies  failure 

the  right  ventricle  to  cope  efficiently  with  the  augmented  tension  in  the 

P^**J^onary  circulation,  with  accompanying  congestion  of  the  lungs,  followed 

•  ^  ^^gorgement  of  the  systemic  veins.     The  latter  process  begins  at  the  right 

L^^*^  and  proceeds  toward  the  periphery,  involving  the  viscera,  mucous  mem- 

j*''^*^e8,  and  extremities  until  it  is  universal.    The  pulmonic  symptoms  above 

^^^iled  are  now  more  marked,  particularly  the  dyspnea  (which  may  \ye  con- 
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B  pulmonary  vesseb  engendered  by  the  hypertrophy  of  the  right  ventricle. 

'tmed  munnvTt  may  be  heard,  and  not  infrequently  a  rough,  rolling,  or 
taAding  presyatolic  murmur  is  detected.  A  frequent  late  occurrence  is  second- 
ly dilatation  of  the  right  ventricle,  causing  relative  tricuspid  inaufBciency 
■th  its  characteristic  soft,  low-pitched,  systolic  murmur,  heard  best  at  the 
iHBtonii  cartilage.  A  spurious  diaatohc  murmur  may  be  noted,  though  rarely, 
Bm  the  sounds  are  timed  with  the  pulse.  This  is  due  to  a  weak  systole  that 
MB  to  cause  a  radial  pulse. 

Diasnosis. — In  the  presence  of  the  following  group  of  features  the  diag- 
HS8  is  set  at  rest:  A  marked  broadening  of  the  area  of  cardiac  dulneas;  a 


Bui.-: 

•ntolic,  apicat  murmur  that  is  conveyed  to  the  left  axilla  and  may  be  heard 

I     even  at  the  hack;  and  a  decided  accentuation  of  the  pulmonary  second  sound. 

1     Obviously,  the  latter  sound  becomes  feeble  after  dilatation  of  the  right  ventricle 

t    J"  occurred.     A  systolic  thrill  is  of  the  highest  diagnostic  importance,  but 

I    1  unfortunately  absent  in  perhaps  a  majority  of  the  cases.    Free  regurgitation 

I    "wmgh  the  mitral  orifice  may  be  safely  inferred  when  the  following  signs 

■.    ••Concurrent:  (a)  An  absence  of  the  sound  of  mitral-valve  tension,  a  murmur 

Mwng  the  first  sound;  (b)  accentuation  of  the  pulmonic  second  sound;  (c) 

■n  enlaced  area  of  the  left  cavity;  (d)  an  enlarged  area  of  the  right  cavity 

ISusom).    Conner*  shows  that,  as  a  result  of  the  extensive  examinations  made 

of  recruits  to  the  United  States  Armies  during  the  war,  mitral  insufficiency 

duuid  not  be  diagnosed  upon  the  single  finding  of  an  apical  systolic  murmur. 

Differential  Diafnosis. — There  are  two  organic  lesions  of  the  heart  that  are 

winetimes  mistaken  for  mitral  incompetency,  since  both  are  accompanied 

by  a  systolic  murmur — the  one  aortic  stenosis,  and  the  other  tricxispid  regurgita- 

» Amtr.  Jour.  Med.  Sd.,  1919,  clviii,  773. 
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Hon,  How  to  distinguish  mitral  from  tricuspid  incompetency  is  a  question 
that  will  receive  due  attention  when  the  latter  disease  is  considered.  AwHe 
stenosis  generates  a  systolic  murmur,  but  it  is  loudest  over  the  base,  and  is 
transmitted  through  the  great  vessels  of  the  neck;  while  the  mitral  s>'stolic 
is  most  intense  over  the  apex  and  is  transmitted  far  to  the  left.  In  mitral 
incompetency  the  pulmonary  second  sound  is  accentuated;  in  aortic  stenosis 
it  is  not.  In  mitral  insufficiency  both  ventricles  are  enlarged,  as  shown  by 
percussion  and  other  signs;  in  aortic  stenosis  the  hypertrophy  affects  chiefly 
the  left  ventricle.  In  mitral  incompetency  a  thrill,  most  marked  over  the  apex- 
beat,  may  be  felt;  in  aortic  stenosis  a  thrill,  rough  and  having  its  chief  seat 
at  the  base,  is  present.  Additional  points  of  distinction  are  furnished  by  the 
contrasting  factors  of  the  pulse,  the  age  of  the  patient,  and  other  etiologic 
influences.  Cardiopulmonary  murmurs  may  simulate  the  murmur  of  mitral 
insufficiency,  but  can  be  readily  differentiated,  as  they  disappear  when  the 
patient  holds  the  breath. 

Functional  systolic  murmurs  are  often  confounded  with  mitral  insuflSciency. 
The  considerations  on  which  the  greatest  dependence  is  to  be  placed  in  the 
differentiation  are  given  in  the  subjoined  parallel  tables: 


Mitral  Incompetency 


Previous  history  of  rheumatism  or  other 
disease  causally  related. 


Frequently  there  is  definite  knowledge  of 
rheumatism  and  organic  heart  di^ase, 
in  combination  in  the  same  individual. 


Functional  and   Habmuess  Murmuu 

History 

History  of  one  or  other  fonn  of  anemiai 

of  debility,  or  of  Graves'  disease,  in 

many  cases.     Found  in  13  per  oent.  of 

soldiers,  about  to  be  discharged,  when 

in  recumbent  position  (King*). 

No  such  asBociatlQii. 


Inspection. — Dusky  lips,  ears,  etc.;  later 
wavy  pulsation  m  veins  of  neck. 

Palpation. — Finger-tips  placed  over  apex- 
beat  forcibly  lifted.  Pulse-tension  some- 
what lowered  and  not  prolonged.  Im- 
pulse displaced. 

Percussion. — Evidence  of  dilatation  of 
both  ventricles. 

AuscuUation. — A  systolic  apex-murmur 
(often  musical),  with  characteristic  area 
of  transmission.  This  murmur  is  often 
heard  i>osteriorly ;  pulmonary  soimd 
accentuated.  Murmur  does  not  dis- 
ajipear  when  patient  is  in  upright  posi- 
tion. 


Physical  Signs 


PaUor  of  skin  and  mucous  surfaces  oooh 
mon. 

Finger  not  lifted  by  the  impulse,  whkh 
often  cannot  be  felt.  Impulse  not  dis- 
placed. 

No  change  in  percussion  outline  of  the 
heart. 

Soft  systolic  murmur  at  apex  (vaiiable 
in  intensity,  rarely  transmitted  to  ax- 
illa), usually  |)reoeded  by  or  tfMO- 
ated  with  a  basic  systolic  munnur  and 
a  venous  hum  in  the  veins  of  the  neck. 
Murmur  usually  disappears  or  becomes 
much  weaker  in  changing  from  fpcoid- 
bent  to  upright  position.  Tachycardia 
common. 


To  differentiate  relative  from  organic  mitral  incompetency  is  difficult.  Ij 
rests  upon  two  pK>ints :  (a)  the  character  of  the  murmur,  which  is  softer  tnd 
shows  greater  changes  in  intensity  (e.  g.,  being  either  less  pronounced  or  cosr 
appearing  if  the  heart  is  "whipped  up"  by  digitalis)  than  that  due  to  vtl\w 
lesions;  and  (6)  the  antecedent  history  of  the  patient.  Thus,  relatiw  ittsm- 
ciency  of  the  mitral  segments  probably  exists  in  patients  in  the  middle  pen^ 
of  life,  in  whom  the  previous  history  either  furnishes  such  etiologic  factofs  •* 
chronic  gout,  sj^jhilis  (the  latter,  however,  may  also  cause  chronic  \'aI\Tiliti»)» 
or  evidences  of  myocarditis,  fatty  heart,  or  anemic  conditions;  or  in  persons 

» Arch,  Int,  Med.,  1919,  xxiv,  89. 
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^  exhibit  arteriosclerosis  or  organic  disease  of  the  aortic  valve  and  an  apex- 
lolic  murmur.  Again,  if  persistent  in  chronic  renal  disease,  with  concurrent 
uptoms  of  high  arterial  tension  and  of  left  ventricular  hypertrophy — ac- 
iftuation  of  the  second  aortic  soimd,  a  mitral  systolic  murmur — it  is  to  be 
Bribed  to  relative  insufficiency.  On  the  other  hand,  if  the  signs  of  mitral 
jpurgitation  occur  in  a  younger  subject  or  in  one  who  has  been  afflicted 
idi  acute  rheumatism,  it  is  highly  probable  that  the  mitral-valve  segments 
le  the  seat  of  chronic  endocarditis  of  rheumatic  origin.  Compression  of  the 
l/e  of  the  lift  lung  by  the  ventricular  systole  may  produce  a  spurious  murmur. 
i  nre  sequal  of  mitral  incompetency  is  mitral  stenosis,  owing  to  the  con- 
nction  of  the  mitral  orifice. 


MURAL  STENOSIS 

Definition. — Constriction  of  the  left  auriculoventricular  orifice  due  to 
Bather  thickening  or  cohesion  of  the  segments.  In  most  cases  adhesions  of 
the  free  borders  of  the  valve  or  of  the  chordae  tendinese  obtain.  Mitral  stenosis 
ii  generally  followed  by  insufficiency,  and  it  is  also  frequently  associated  with 
B^esive  pericarditis. 

Special  Piithology  and  Etiology. — It  is  to  be  recollected  that  the  con- 
striction may  be  almost  inappreciable,  and  yet  an  uneven,  roughened  surface 
lie  presented,  producing  a  murmur.    A  high  degree  of  constriction,  however, 
**which  is  more  frequent  than  is  generally  supposed"  (Elliott),  may  be  encoun- 
tered. Thus,  in  the  funnel-shaped  form  of  mitral  stenosis  the  aperture  may  be 
ao  small  as  scarcely  to  admit  the  passage  of  a  goose-quill.    When  moderate 
IB  degree  the  tip  of  the  index-finger  is  admissible;  in  the  buMon-hole  form  the 
aBt  may  be  so  narrow  as  not  to  allow  an  object  larger  than  a  shirt-button  to 
pM8  through  it.    This  form  is  comparatively  rare  in  children,  while  the  funnel 
ywiety  is  common,  and  is  occasionally  a  congenital  condition  (possibly  hered- 
itwy).    In  adults,  however,  the  funnel-shaped  constriction  is  rare,  while  the 
hrtton-hole  valve  is  common;  in  62  postmortem  examinations  only  3  showed 
fannel-form  contraction   (Hayden  and  Fagge).     Mitral  stenosis   is,  gener- 
ally, dependent  upon  a  mild  or  limited  endocarditis  of  rheumatic  origin.    It 
B  more  common  in  young  adults  and  in  children  after  the  fifth  year  than  in 
^Afcr  persons,  and  a  greater  incidence  is  shown  in  females,  for  the  reason  that 
4e  affections  that  are  causally  related  to  endocarditis  are  more  frequent  in 
females  (rheumatism,  chorea,  tonsillitis).     The  endocarditis  of  measles  and 
Wtflatina  may  also  lead  to  narrowing  of  the  mitral  orifice,  and  I  quite  agree 
*ith  Osier  in  the  belief  that  whooping-cough,  owing  to  the  great  strain  that 
^  imposes  upon  the  heart-valves,  may  be  accountable  for  certain  cases.     In 
•Adts  arteriosclerosis  and  chronic  nephritis  may  act  as  causes.    The  hemor- 
raagic  cases  may  at  times  be  the  immediate  effect  of  an  accident.^    In  not  a 
few  cases  the  etiology  is  obscure,  particularly  in  adult  women.    Ball-thrombi 
k»ve  been  found  in  the  auricle. 

Mechanical  Influence  of  the  Lesion. — ^The  task  of  the  left  auricle  is 
greater  than  normal,  and  as  a  consequence  its  walls  hypertrophy.  They 
may  be  foimd  to  be  J  or  even  ^  inch  (0.6  or  1.2  cm.)  in  thickness,  the  normal 
thickness  being  only  5^  inch  (3.7  mm.).  Dilatation  of  the  auricle  comes  on 
arly,  since  this  chamber  cannot  take  on  much  hypertrophy  owing  to  lack 
f  muscular  stnictvure,  and  in  the  later  stages  its  walls  become  extremely 
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I  sixth  left  costal  cartilages  and  the  lower  half  of  the  sternum  is  observed, 
rdcularly  in  children.  After  failure  of  compensation  the  impulse  is  feeble 
d  undulating,  with  engorgement  and  pulsation  of  the  jugular  veins. 

Palpation  discovers  a  presystolic  thrill  in  a  great  proportion  of  cases.     In 
Ttun  instances  active  physical  exertion  may  render  this  appreciable,  or  when 
i  the  recumbent  posture  on  the  left  side  the  elevation  of  the  arms  may  ac- 
omplish  the  same  result.     It  is,  however,  absent  in  rare  instances  before 
tthve  of  compensation  occurs,  and  more  frequently  by  far  the  latter  event. 
Ihe  thrill  usually  disappears  with  the  onset  of  fibrillation  of  the  auricles,  though 
b  rare  cases  it  may  persist.    The  systolic  shock  remains.    This  fremitus  is 
bat  felt  over  the  third  and  fourth  Qess  frequently  the  fifth)  interspaces,  just 
vtthin  the  nipple,  and  during  expiration.     It  commences  after  the  second 
mind  (during  the  diastole)  as  a  purring  fremitus,  increasing  steadily  in  volume 
md  intensity,  and  terminates  abruptly  with  the  severe  shock  of  the  new  im- 
pulse.   The  fremitus  and  systolic  shock  may  be  relied  upon  in  the  absence  of 
Ac  murmur  when  considered  in  conjunction  with  the  history  of  a  previous 
ttUck  of  acute  rheumatic  fever.    They  are  not,  however,  pathognomonic,  as 
**»  presystolic  thrill  best  felt  in  the  erect  posture,  when  the  heart  is  accelerated 
duou^  emotion  or  exercise,  associated  with  a  reduplication  of  the  first  sound 
and  a  more  or  less  marked  systolic  shock  at  the  apex,  becoming  less  perceptible 
or  disappearing  when  the  patient  is  in  the  recumbent  position — is  a  normal 
riienomenon  in  a  certain  proportion  of  healthy  adults"  (Morris  and  Fried- 
Moder^).    The  heart's  impulse  is  most  forcible  over  the  lower  portion  of  the 
sternum  and  along  the  right  border,  being  due  to  the  enlarged  right  ventricle; 
ID  a  smaller  proportion  of  cases,  in  the  third,  fourth,  and  fifth  interspaces  to  the 
Irftof  the  sternum.    The  radial  pulse  is  small  and  compressible.     An  arhy thmia 
rf  time,  force,  and  volume  is  frequently  present  and  is  due  to  auricular  fibrilla- 
tion (q.  v.). 

Percussion  shows  an  extension  of  heart  dulness  to  the  right,  frequently 
5  cm.  (2  inches)  beyond  the  sternal  margin,  as  a  result  of  hypertrophy  of  the 
B|}it  ventricle,  and  upward  as  high  as  the  second  rib  on  either  side  of  the 
•twnum.  Increase  in  the  cardiac  dulness  to  the  left  also  occurs  not  infre- 
quently, and  is  attributable  to  excessive  enlargement  of  the  right  ventricle, 
tbouj^  more  often  of  the  left  ventricle  in  consequence  of  associated  mitral 
Dttuffidency. 

Auscultation  reveals  a  rough,  presystolic  murmur,  which  may  be  character- 
JKd  as  churning  or  rolling,  acquiring  increased  intensity  (crescendo).  It 
Whs  synchronously  with  the  thrill.  Its  point  of  greatest  pronunciation  is 
JQst  above  and  about  1  inch  within  the  normal  apex-beat.  The  area  of 
^"ttsmission  does  not  exceed  a  couple  of  inches  in  any  direction.  Griffith, 
wever,  has  shown  that  the  murmur  may  be  widely  transmitted.  This 
'Wirmur  sometimes  exhibits  atypical  characters:  it  may  be  brief,  low-toned, 
**d  inconstant.  The  best  conditions  for  hearing  the  murmur  are  with  the 
Pj^t  in  the  left  lateral  position,  after  exercise  (Pardee^).  After  auricular 
"Wlation  makes  its  appearance  the  murmur  may  absent  itself  either  tempo- 
'■'fly  or  permanently.  Lewis  says  that  no  murmur  precedes  the  first  heart 
J*''^  when  the  rest  of  diastole  is  free  from  murmurs.^  Diastolic  murmurs  are, 
*^ever,  frequent  when  the  auricle  contraction  is  absent;  they  vary  much  in 
^"^Ticter  according  to  the  length  of  diastole,  which  in  auricular  fibrillation 
^■fies  much  from  beat  to  beat.  The  so-called  Graham-Steel  murmur  (diastolic) 
•wng  the  left  border  of  the  sternum  was  heard  in  37.5  per  cent,  of  24  cases 

*  Jour,  Amer,  Med.  Assoc.,  1918,  bd,  376. 

*  Amer.  Jour.  Med.  Sci.,  1919,  clviii,  319. 

'  Wiggers,  Circulation  in  Health  and  Disease,  Phila.,  1915,  p.  321. 
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abo  usually  be  found  where  a  continuous  bruit,  covering  a  portion  of  the  period 
of  diastole  and  the  systole,  is  audible.    A  rumbling  apical  sound  resembling  a 
presystolic  murmur  may  be  heard  in  pericardial  adhesion.    Its  seat  is  different 
and  it  does  not  end  in  sharp  systolic  shock. 

In  aofiic  regurgitation  the  presence  of  a  presystolic  thrill  and  murmur 
lias  rarely  been  recorded,  and  Fisher,  Phear,  and  others  have  noted  them  in 
simple  dilatation  ("relative  mitral  stenosfa")*    When  a  purely  diastolic  mur- 
mur is  present  in  the  aortic  area,  indicating  aortic  regurgitation,  the  diagnosis 
<xf  mitral  stenosb  must  be  made  with  due  caution. 


TRICUSPID  INCOMPETENCY 

{Tricuspid  Regurgitation) 

Definition. — An  imperfect  closure  of  the  tricuspid  valve,  due  either  to  a 
lilAtation  of  the  right  ventricle  that  is  secondary  to  mitral  or  lung  disease, 
>r,    less  frequently,  to  an  inflammatory  shortening  of  the  valves. 

Pathology    and    Etiology. — ^As  a  primary  disease  tricuspid  incom- 
petency IS  rare.     It,  however,  is  not  uncommonly  due  to  chronic  organic 
,  though  originating  in  fetal  endocarditis.     After  birth  this  variety 
most  common  during  childhood,  and  the  frequency  of  occurrence  is  in  in- 
"verse  ratio  to  the  age.    At  any  period  of  life,  however,  chronic  affections  of  the 
lungs  or  organic  disease  of  the  left  side  of  the  heart  may,  by  augmenting  the 
tension  in  the  right  ventricle,  produce  chronic  interstitial  changes  in  the  tri- 
cuspid segments.    These  are  usually  of  mild  grade.     In  chronic  bronchitis 
associated  with  emphysema,  and  in  pulmonary  tuberculosis,  extensive  lesions 
of  these  valves  are  seen  rarely,  owing  to  the  fact  that  dilatation  of  the  right 
ventricle  is  soon  followed  by  relative  insufficiency,  and  thus  the  strain  is  in 
great  part  removed  from  the  valves  themselves.     And  yet,  according  to  B>Ton 
Bramwell,  the  tricuspid  valve  is  implicated  in  50  per  cent,  of  all  cases  of  acute 
endocarditis.     He  suggests  that  the  acute  form  frequently  results  in  cure  be- 
cause of  the  relatively  diminished  right  intraventricular  tension.     In  rare  in- 
stances one  of  the  leaflets  has  been  ruptured  by  straining.     The  relative 
tricuspid  insufficiency,  produced  in  a  manner  analogous  to  relative  mitral 
"Sufficiency,  is  an  exceedingly  common  secondary  condition  in  affections  of 
4e  lungs  and  heart  that  cause  hypertrophy  and  dilatation  of  the  right  ventricle 
(mitral    incompetency    and    stenosis,    pulmonary    carcinoma,    emphysema, 
pulmonary  tuberculosis,  sclerosis  of  the  lung). 

Physiologic  Pathology. — In  tricuspid  leakage  every  systole  of  the  right 
^^ntricle  is  accompanied  by  a  reflux  of  venous  blood  through  the  imperfectly 
^osed  tricuspid  orifice  into  the  auricle,  and  thence  into  the  veins.  This  causes 
^^'^ous  stasis  and  visible  pulsation,  and  in  this  manner  the  engorged  pulmonary 
^^ll^^lation  is  somewhat  relieved.  An  unfavorable  consequence,  however,  of 
^  reflux  current  from  the  right  ventricle  is  the  lessened  blood-supply  to  the 
jjl'^eady  engorged  pulmonary  arteries.  The  hypertrophied  and  dilated  right 
»*cart  now  undergoes  further  enlargement  in  the  same  manner  as  in  the  hyper- 
^Phy  of  the  left  ventricle  following  mitral  incompetency,  though  to  a  less 
^^nt.  In  mitral  incompetency  the  right  ventricle  compensates  the  mitral 
*^oii  after  failure  of  the  left  auricle,  but  there  can  be  no  such  effective  com- 
P^^^satory  mechanism  after  failure  of  the  right  auricle  in  tricuspid  incompetency, 
®^<^  the  right  heart  is  not  reinforced  by  a  fellow  as  is  the  left.  The  blood- 
Jtream  flowing  into  the  right  ventricle  during  diastole,  however,  is  abnormally 
*^8e,  owing  to  moderately  increased  venous  tension.     When  the  right  ventricle 
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Pemusion. — "Hie  extent  and  form  of  precordial  dulness  are  variable  ac- 
conling  to  the  nature  of  the  causative  disease,  but  a  dulnesa  extending  far 
beyond  the  ri^t  edge  of  the  atemum  is  especially  characteristic. 

Aiueuilaiion, — A  systolic  murmur  having  its  seat  of  greatest  intensity  at 
the  base  of  the  ensiform  cartilage  (Fig.  50)  is  almost  constantly  audible.  The 
sxea  in  which  it  b  best  heard  varies  according  to  the  intensity  of  the  mur- 
lyiiir.  Lowering  the  patient's  head,  while  in  the  recumbent  posture,  causes 
Daurmura  to  become  evident  which  were  not  previously  heard  (Stem's  sign). 
It  is  clearly  conveyed  to  the  left  1  inch  beyond  the  left  sternal  margin,  and  to 
tlie  right  and  upward  for  an  equal  distance  beyond  the  limit  of  cardiac  dul- 
lness- It  b  soft  in  character,  short,  and  often  faint.  If  the  heart  be  weak, 
X  vnay  be  absent.    Additional  murmurs,  due  to  primary  lesions,  are    often 


"«■  M.-1.  B«t  of  «n»l«rt  pi 

""d,  and  usually  at  other  orifices.     The  second  pulmonic  sound  is  not  much 
"Mutilated. 

Di^nosis. — I  believe  that  the  most  valuable  symptom  for  diagnosb  b 
J«  venous  pulse,  whether  observed  clearly  in  the  neck  or  determined  positively 
'0'  bimanual  palpation  of  the  liver.  Neumann  holds  that  a  slight  venous  pulse, 
^ble  only  on  retracting  the  head,  excludes  tricuspid  insufficiency.  The 
■ourmur  b  generally  audible.  Relative- incompetence  distingubhcs  itself  from 
«ftt  due  to  valvulitb  by  greater  extension  of  dulness  to  the  right,  and  by  db- 
Wwuance  of  the  positive  venous  pulse  and  murmur,  with  restoration  of  com- 
I*iBation.  The  differential  diagnosis  between  mitral  and  tricuspid  regurgita- 
nOB  ig  easy  when  either  exbts  alone,  if  it  be  remembered  that  the  seat  of  great- 
W  pronunciation,  the  area  of  transmission,  and  the  acoustic  character  of  the 
'*>pective  munnurs  are  widely  different.    But  it  is  extremely  difficult  to  dis- 


PULMONARY  STENOSIS  635 

at  the  lesion  is  to  cause  hypertrophy  and  dilatation  of  the  right    ventricle. 
Cases  have  been  reported  by  AUyn,  Gibson,  and  others.    T^e  pulmonary 
symptoniSy  with  cyanosis,  are  marked.    The  physical  signs  furnish  no  diagnostic 
ciiaracteristics.    There  is  developed  a  diastolic  murmur  which  is  most  audible 
io  the  second  left  interspace,  and  is  transmitted  to  the  lower  sternal  region, 
sunulating  the  murmur  of  aortic  regurgitation.    The  water-hammer  pulse 
juad  marked  hypertrophic  dilatation  of  the  left  ventricle  are  present  in  the 
letter  complaint,  however,  and  are  absent  in  pulmonary  regurgitation.     In 
pulmonary  insufficiency,  on  the  other  hand,  hypertrophy  and  dilatation  of  the 
right  ventricle  ensue.    Preble  reports  a  case  of  relative  insufficiency  of  the  pul- 
monary cusps  (the  so-called  Graham  Steele  miumur);  at  the  autopsy  aortic 
id  mitral  insufficiency  were  also  found. 
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A  quite  frequent  form  of  congenital  malformation  of  the  heart  is  the  nar- 
of  the  pulmonary  orifice.    In  the  rarest  cases  it  is  of  postnatal  date, 
may  result  in  induration,  contraction,  and  fusion  of  the  segments.     In 
of  Osier's  cases  the  orifice  "was  only  2  mm.  in  diameter,  with  vegetations 
of  &cute  endocarditis  on  the  segments."    I  saw  one  case  in  which  the  pulmonary 
iu-tery  near  the  valve  was  contracted  to  one-half  its  normal  caliber.     Myo- 
CiMrdUiswith  resulting  contraction  of  the  conus  arteriosus  may  cause  pulmonary 
stenosis,  and  some  of  the  cases  that  originate  during  adolescence  and  later  in 
life  are  due  to  atheromatous  change,  while  others  possibly  are  the  result  of  chronic 
endccarditis,  direct  violence,  and  ulcerative  ehdocarditis.    The  lesion  is  compen- 
sated by  a  hypertrophy  of  the  right  ventricle,  following  which  dilatation  and 
tricuspid  incompetency  may  appear. 

Symptoms* — Cyanosis  and  distention  of  the  systemic  veins  and,  later, 
ifxypsy  are  observed. 

Physical  Signs. — A  systolic  thriU  may  be  felt  at  times  over  the  base.  There 

is   considerable  enlargement  of  the  right  ventricle,  as  elicited  by  percussion 

and  palpation,  and  a  systolic  murmur  is  audible,  its  greatest  distinctness  being, 

as  a  rule,  in  the  third  left  space  near  the  sternum.     It  is  harsh,  superficial,  and 

transmitted  a  short  distance  upward  and  to  the  left.     Occasionally  this  murmur 

is  heard  best  at  the  aortic  valve,  but  it  is  never  conveyed  to  the  vessels  of  the 

aeck,  and  hence  is  easily  distinguished  from  the  aortic  systolic  murmur. 

Its  harsh  character  and  loudness  would  serve  to  obviate  confusion  with  func- 

'^owd/  or  anemic  murmurs  that  are  sometimes  heard  here.     The  pulmonic 

*^cond  sound  is  weak,  and,  not  rarely,  there  is  a  diastolic  murmur  of  the  same 

^^racter,    indicating   pulmonary   regurgitation.     Broadbent    asserts    that   a 

^^^porary  systolic  murmur  due  to  severe  exertion  may  be  observed,  and  I  have 

^pted  a  systolic  murmur  in  the  pulmonary  area  in  young  adults  of  remarkably 

y*Rorous  build  and  unusual  endurance.    This  accidental  systolic  basal  murmur 

!*  extremely  common.     Indeed,  during  the  course  of  the  cardiovascular  exam- 

^'l^fttions  of  the  recruits  in  the  Great  War  statistics  were  compiled  which  show 

^*^t  it  is  present  in  from  15  to  25  per  cent,  of  normal  healthy  soldiers  who  pre- 

^^t  no  sign  of  cardiac  disease.    A  careful  review  of  the  literature  indicates  that 

^f^nosis  of  the  pulmonary  artery  predisposes  to  lung  tuberculosis.     The  condi- 

Y^Tis  are  not  favorable  to  healthy  nutritive  processes,  especially  of  the  lungs 

^Anders). 
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Acute  endocarditis  (including  the  ulcerative  form);  (2)  acute  pericarditis; 
I  pleurisy;  (4)  pneumonia;  (5)  nephritis,  followed  by  uremia;  (6)  local  or 
arterial  sclerosis;  (7)  chronic  gastric  or  intestinal  catarrh  with  inter- 
acute  attacks;  (8)  embolic  processes;  (9)  angina  pectoris;  (10)  edema 
!  tihe  lungs;  (11)  hysteria,  neurasthenia,  epilepsy,  and  insanity;  (12)  rupture 
I  the  skin  of  the  extremities  in  consequence  of  excessive  edema,  with  erysipe- 
rtOQS  inflammation;  (13)  febrile  paroxysms,  accompanied  not  rarely  by  syno- 
itis,  occur  at  varying  intervals  of  time,  and  are  due  to  various  causes,  as  rheu- 
EHiftism,  simple,  acute,  and  ulcerative  endocarditis,  and  pericarditis. 

Course  and  Duration. — ^When  valvular  disease  consists  in  rupture  of 
k  segment  the  course  is  brief  and  usually  proves  quickly  fatal.  Apart  from 
liae  exceptional  instances  the  duration  is  measured  by  months,  or  more  often 
ly  years  or  even  decades.  Statements  applicable  to  all  cases  cannot  be  made, 
iowever,  owing  to  the  wide  differences  in  different  cases.  Among  the  cir- 
annstances  affecting  the  duration  I  would  mention  in  particular  the  patient's 
■ode  of  life,  the  hygienic  conditions  under  which  he  lives,  his  occupation, 
Batil  condition,  and  the  severity  of  the  morbid  processes.  Every  experienced 
rtysidan  has  doubtless  met  with  a  small  class  of  cases  that  have  terminated 
miJfy  in  from  six  months  to  a  year,  having  developed  in  that  period  all  of  the 
•■ioQs  phenomena  and  complications  of  the  more  chronic  forms  of  organic 
bwt  disease.  In  the  preponderating  propK)rtion  of  cases,  however,  the  coiu^e 
■  eioeedingly  slow,  and  often  cases  have  existed  many  years  before  they  have 
klly  been  recognized.  In  numerous  instances  the  patient  follows  his  usual 
WOGitiony  which  may  even  be  laborious,  for  years,  and  without  discomfort. 
b  other  cases  the  symptoms,  as  dyspnea  on  exertion,  are  so  slight  as  not  to 
■Rite  suspicion.  Facts  such  as  these  render  it  ob\'ious  that  while  the  period 
of  ennpensation  is  long,  its  exact  limits  are  indeterminable. 

The  progress  after  failure  of  compensation  is  more  definitely  known,  since 
beqnent  opportunities  for  observation  are  afforded.  At  this  time  the  cases 
■Iso  exhibit  wide  differences  in  duration ;  in  my  own  experience  they  have 
"Allied  from  two  or  three  months  to  as  many  years  (rarely  even  longer),  de- 
podmg  much  on  the  patient's  mode  of  living.  The  course  may  be  shortened 
fcy  severe  external  injury,  intercurrent  acute  illness  (especially  febrile  disease), 
vicious  habits,  straining  efforts,  and  the  like. 

Pro^osis. — ^The  detection  of  a  cardiac  murmur  should  not  alone  lead  to 
•  gloomy  prognosis.  Says  Osier:  "With  the  apex  beat  in  the  normal  situa- 
«n  and  regular  in  rhythm,  the  auscultatory  phenomena  may  be  practically 
p»egarded."  Mackenzie  rightly  holds  that  the  condition  of  the  heart  muscle 
^demost  important  criterion  upK>n  which  to  base  the  prognosis.  Individual 
•*»  require  separate  and  careful  consideration.     It  is  well  not  to  advance  posi- 

w  assertions  until  all  the  circumstances  that  may  influence  the  prognosis  of 
•V  given  instance  have  been  well  weighed.  Observation  of  a  case  for  some 
Jto  and  months  enables  the  physician  to  speak  with  greater  confidence  and 
^owledge  concerning  the  probable  outcome.  A  high  blood-pressure  is  an  un- 
***wable  sign,  especially  in  cases  in  which  chronic  interstitial  nephritis  is  as- 
'■wated  (Satterthwaite).  Prior  to  the  occurrence  of  disturbances  of  com- 
taation  the  prognosis  is  measurably  favorable.    After  this  pivotal  event  the 

I^Ofnosis  as  to  life  becomes  wholly  unfavorable  in  direct  proportion  to  the 
Went  of  the  degenerative  changes  of  the  myocardium.  Disturbances  of  com- 
pensation that  are  attended  with  marked  arhythmia,  urgent  dyspnea,  and 
fcoeral  dropsy  may  admit  of  complete  relief.  Later,  restoration  of  the  balance 
of  forces  becomes  only  partial,  and  finally  the  above-mentioned  s>Tnptoms  be- 
XMoemore  pronounced;  Cheyne-Stokes'  breathing  may  then  develop,  and  after 
prolonged  and  distressing  struggle  for  breath  the  patient  succumbs.    Death 


638  DISEASES  OF  THE  CIRCULATORY  SYSTEM 

may  also  occur  suddenly  from  ventricular  fibrillation.  Among  ominous  and 
yet  common  complicationa  and  intercurrent  affections  may  be  cited  apm 
extensive  edema  of  the  lungs,  pneumonia,  marked  arteriosclerosb,  embolic 
processes,  ulcerative  endocarditis,  acute  endocarditis,  obstinate  gastritis,  and 
nephritis.  On  the  contrary,  favorable  indications  are  sound  general  health, 
good  external  conditions  (absence  of  poverty,  hunger,  etc.)>  strong  and  regular 
action  of  the  heart,  evidences  of  heart  muscle  which  is  functionaUy  unimiNured, 
absence  of  arteriosclerosb,  of  excessive  hypertrophy,  of  syphilis  (unless  reoo^ 
nized  early),  and  of  rheumatic  antecedents,  as  well  as  any  vices  of  life.  A§t 
influences  the  prognosis  to  some  extent.  In  children  under  ten  years  the 
lesions  are  usually  somewhat  more  rapidly  progressive  than  in  adults,  and  the 
compensatory  hypertrophy  is  developed  with  corresponding  rapidity;  hence  the 
period  of  failing  compensation  is  reached  earlier.  This  may  be  said  to  be  a 
broad  general  rule,  and  I  have  found  that  it  is  one  to  which  there  are  many  ex- 
ceptions. Among  other  reasons  for  the  more  gloomy  prospect  when  heart  di»* 
ease  occurs  in  young  children  are  the  following:  the  mitral  valve  b  generally 
implicated,  the  liability  to  rheumatic  intercurrences  b  great,  and  there  b  a 
greater  tendency  to  overtax  the  reserve  cardiac  power  by  violent  forms  of  ex- 
ercise. After  the  twelfth  year  the  prognosis  becomes  more  favorable.  &r  is 
also  a  modifying  prognostic  factor,  women  bearing  valvular  lesions  better  thao 
men,  apart  from  the  influence  of  childbearing,  though  even  thb  b  an  influence 
the  significance  of  which  has  been  greatly  magnified  by  many  writers.  To 
explain  the  more  favorable  outlook  in  women  we  have  two  main  facts— ^•B^ 
a  less  laborious  as  well  as  a  more  quiet  life,  and  a  diminished  liability  to  arterio- 
sclerosis and  involvement  of  the  coronary  vesseb.  The  particular  valve  in- 
volved has  some  influence  on  the  prognosis. 

Aortic  regurgitation  gives  a  fairly  good  prognosis  in  those  cases  that  begin 
in  early  adult  life,  and  in  which  the  second  sound  in  the  neck  b  not  abolished, 
granting  that  the  patient  regulates  wisely  hb  manner  of  living.  A  long,  loud 
murmur  indicates  a  strong  heart  with  slight  leakage.  When  the  lesion  b  due 
to  acute  endocarditis,  the  prospect  of  life  b  better  than  when  it  originates  in 
degenerative  changes.  A  chief  danger  arises  from  associated  arteriosclerosis— 
a  frequent  occurrence,  particularly  in  advanced  life — and  from  implication  of 
the  coronary  arteries.  Much  depends  upon  the  condition  of  the  latter  vessA- 
When  their  lumen  is  narrowed,  starvation  of  the  heart  muscle  quickly  ensufS, 
followed  by  myositic  degeneration.  Blocking  of  one  of  the  branches  of  the 
coronary  artery  b  the  most  frequent  cause  of  sudden  death  in  thb  aifectioo. 
After  failure  of  compensation,  the  prognosis  is  less  satbfactory  by  far  in  aortic 
regurgitation  than  in  mitral  regurgitation,  since  restoration  of  compensation  is 
not  as  readily  accomplished  in  the  former  as  in  the  latter  variety.  TajW 
claims  that  the  gra\4ty  of  the  lesion,  which  is  always  serious,  is  lessened  by  the 
occurrence  of  ensuing  mitral  incompetence.  Aortic  regurgitation  stands  first 
among  valvular  affections  in  the  order  of  gravity  (Broadbent).  In  flofftf 
stenosis  favorable  predictions  are  warrantable  when  the  disease  b  uncomplicated. 
When  the  left  ventricle  gives  way  the  condition  b  serious.  Osier  states  that 
the  rheumatic  form  of  early  life  b  more  serious  than  the  late  sclerotic  variety. 
The  size  of  the  radial  artery  b  proportionate  to  the  size  of  the  blood-fitreainf 
hence  indicative  of  the  degree  of  stenosb. 

Mitral  regurgitation,  when  a  primary  lesion,  b  propitious,  except  in  the  vtfj 
young,  and  not  infrequently  the  progress  of  the  morbid  process  b  appaiend; 
arrested.     In  a  considerable  proportion  of  cases  the  disease  does  not  matetiaBy 
shorten  the  life  of  the  sufferer.     In  a  larger  percentage,  however,  there  b  special 
liability  to  a  renewal  of  the  causative  affections  {e,  g.,  rheumatism)  and  to 

^  The  Lancet,  London,  July  15,  1916,  p.  96. 
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monary  conditions  of  serious  import,  producing  exacerbations  and  per- 
iDcnt  aggravations  of  the  disease.  The  gravity  of  these  intercurrent  com- 
mits is  also  increased  by  the  existence  of  the  cardiac  lesion.  If  a  good  first 
Qnd  is  audible  as  well  as  the  murmiu*,  it  is  of  good  prognostic  significance. 
uhue  of  compensation  at  once  renders  the  prognosis  decidedly  unfavorable, 
i  mitral  stenosis  compensation  of  the  right  heart  fails  somewhat  earlier  than 
imitral  insufficiency,  and  hence  the  accidents  and  conditions  referable  to  the 
mg  (diffuse  pulmonary  apoplexy,  edema)  are  not  so  long  delayed  as  in  the 
itter  disease.  The  greater  tendency  to  fibrillation  of  the  auricle  that  occurs 
a  mitral  stenosis  as  contrasted  widi  other  valvular  lesions  also  causes  the 
heirt  muscle  to  become  functionally  inefficient  sooner  than  it  would  did  not 
ik  complication  occur.  In  my  experience  mitral  stenosis  is  better  borne 
bif  women  than  by  men,  and  better  during  adolescence  and  early  adult  life 
Att  during  more  advanced  years.  The  congenital  forms  are  comparatively 
knign.  Mitral  stenosis  causes  sudden  death  more  frequently  than  any  other 
imi  of  organic  disease  of  the  heart  except  aortic  regurgitation.  Tricuspid 
immpdency,  whether  secondary  to  disease  of  the  lung  or  of  the  left  side  of  the 
fcewt,  is  grave;  it  is  extremely  serious  when  it  arises  in  the  course  of  aortic 
competency.  It  is  usually  indicative  of  dilatation  following  hypertrophy  of 
4e  ri^t  ventricle.  Compensatory  hypertrophy,  however,  can  be  re-estab- 
Ued  repeatedly. 

Treatment* — ^This  falls  naturally  into  three  subdivisions:  (1)  Prophy- 
Inds;  (2)  management  during  the  stage  of  compensation;  (3)  treatment  of  the 
itige  of  non-compensation. 

(1)  Prophylaxis. — ^The  statistics  of  Sibson  show  that  complete  rest  and  pro- 
tection of  the  surface  during  an  attack  of  acute  articular  rheumatism  lessen 
Ike  average  percentage  of  cases  in  which  acute  endocarditis  develops.  When 
Ae  latter  complication  occurs  in  acute  rehumatism  the  patient  should  keep 
to  Us  bed  for  some  time  after  all  rheumatic  symptoms  have  disappeared  (two 
sO  six  weeks)  or  until  the  improvement  in  the  cardiac  condition  has  ceased 
ibiolutely.  This  precautionary  measure  will  often  lessen  the  extent  of  the 
osoiiig  chronic  endocarditis,  and  also  increase  the  proportion  of  p>erfect  re- 
coveries. When  the  physician  is  cognizant  of  hereditary  predisposition  to 
ffguiic  heart  disease,  or  has  to  deal  with  the  alcoholic  habit,  he  can  frequently, 
Igr  timely  ad\ice  and  hygienic  suggestions,  direct  his  patient  to  adopt  measures 
4at  will  obviate  the  occurrence  of  valvular  disease.  Systematic  treatment  of 
9philis,  until  extinct,  would  greatly  lessen  the  incidence  of  valve  disease.  All 
persons  predisposed  by  heredity  or  otherwise  should  be  told  of  the  probable 
effect  of  muscular  strain  (e,  g.,  competitive  sports),  alcohol,  and  other  exciting 
Actors;  too  often,  however,  when  he  first  sees  his  patient  the  physician  is  con- 
fronted by  an  incurable  malady. 

(2)  lilaiiaf  ement  During  the  Stage  of  Ck)mpensation. — Three  main  objects 
•"c  to  be  accomplished :  (a)  The  avoidance  of  every  agency  that  tends  to 
•Rravate  or  maintain  the  lesion  or  lesions.  Under  this  head  the  detection  and 
'•Otoval  of  all  causal  factors  is  imperative.  Thus,  if  the  patient's  vocation 
•?taib  undue  muscular  effort,  it  must  be  abandoned;  violent  exercise,  as  run- 
^  up  flights  of  stairs,  heavy  lifting,  or  straining  at  stool,  is  dangerous  and 
just  be  prohibited.  If  alcohol  has  been  a  factor,  it  must  be  discontinued; 
tf  syphilis,  it  must  be  treated  specifically.  A  gouty  taint  must  be  overcome  as 
»  as  possible  by  special  measures.  Fatigue  and  exposure  must  be  avoided, 
wticularly  if  the  patient  be  young.  Emotional  excitement  and  mental  over- 
«rtion  injuriously  affect  the  cardiac  lesion;  therefore  tranquillity  of  mind 
bould  be  insisted  upon,  though  moderate  and  systematic  mental  exercise  has 
0  risks  for  the  patient.     In  the  case  of  children  at  school  careful  supervision  of 
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ral  disease,  but  is  now  more  marked,  and  may  be  constant.     The 

-intrition  often  suffers,  and  he  is  pale  and  rather  feeble.     Absolute 

"al  feeding  with  suitable  food,  and  iron  may  in  a  little  while  restore  the 

irdiac  tone.     If  this  treatment  fails,  a  small  dose  of  digitalis  should 

ed  (5  minims — 0.3 — of  the  tincture  three  times  daily).     Decided 

t  of  lost  compensation  are  marked  dyspnea  and  arhythmia;   the 

v'thm;  and  cyanosis,  with  or  without  the  presence  of  dropsy,     (a) 

t'^  in  bed.    This  diminishes  greatly  the  work  of  the  heart,  and  thus 

lo  regain  largely  its  former  \igor.     Rest  joined  with  massage,  care- 

icral  feeding  and  attention  to  the  bowels  will  often  restore  disturbed 

.Jon  in  from  one  to  two  weeks.     In  a  considerable  number  of  cases 

the  Medico-Chirurgical  Hospital  this  method  succeeded  admirably. 

diae  stimulants  and  ionics.    Of  these  the  most  important  is  digitalis. 

*ating  the  pneumogastric,  by  causing  the  systole  to  be  more  com- 

'  the  period  of  diastole  to  be  lengthened  (prolonged  conduction  time, 

.irt-block),  thus  increasing  the  blood-supply  to  the  heart  muscle,  digi- 

mes  an  invaluable  aid  to  the  nutrition  of  the  cardiac  muscles.    As  a 

*he  use  of  this  drug  the  tissue  calls  upon  the  cardiac  forces  from  the 

portions  of  the  body  are  satisfied  and  the  reserve  energies  of  the  heart 

-^re  maintained. 

>fraZ  disease  the  influence  of  digitalis  is  most  beneficial,  the  pulse  be- 
lower,  of  better  tension  and  more  regular,  while  the  urine  increases  in 
In  mitral  incompetency  its  good  effects  are  ascribable  in  part  to  the 
■I  oontractions  of  the  left  ventricle,  whereby  the  blood-stream  from  the 
e  to  the  aorta  is  greatly  increased.    On  the  contrary,  the  patient's 
n  18  occasionally  aggravated  by  the  drug,  because  "the  leak  is  increased 
'1  as  the  normal  flow"  (Hare).     Digitalis  exercises  its  most  beneficial 
e  by  rendering  the  systole  of  the  right  ventricle  more  energetic,  the 
i-essure  being  raised  in  the  pulmonary  circuit  and  left  auricle;  this 
left  ventricle  better  during  diastole  and  "resists  reflux  through  the 
virifioe  in  the  systole"  (Broad bent).     In  mitral  stenosis  digitalis,  by 
.ling  the  period  of  diastole,  allows  time  for  the  blood  to  pass  from  the 
through  the  narrowed  orifice  into  the  ventricle.     It  is  in  auricular 
.on  that  accompanies  mitral  stenosis  that  digitalis  acts  almost  as  a 
Toxic  effects  may  sometimes  result  from  digitalis,  the  first  indication 
lausea  and  vomiting,  signals  that  show  that  the  drug  should  be  tem- 
..*  stopped.     If  persisted  in,  heart-block  occurs  with  marked  slowing  of 
se  as  the  most  evident  clinical  manifestation.   Under  these  circumstances 
g  should  be  discontinued. 

tcftic  regurgitation  digitalis  exercises  a  beneficial  effect  io  cases  dependent 

ink  valvulitis :  the  theoretic  view,  however,  that  by  prolonging  the  dias- 

dtslis  causes  overfilling  of  the  left  ventricle  rests  on  too  slender  a  founda- 

be  regarded  as  a  valid  objection  to  its  use.     It  may,  however,  produce 

've  hypertrophy,  in  which  case  it  should  be  withheld.     High  tension 

'S  of  failing  heart  is  benefited  by  digitalis,  which  lowers  the  pressure  as  a 

of  increased  elimination  and  more  efficient  circulation  (Norris).     Digi- 

3  also  powerless  and  probably  harmful  in  proportion  to  the  extent  of 

and  fibroid  degeneration  of  the  myocardium.     When  secondary  dilata- 

omes  on  in  aortic  stenosis,  digitalis  is  needed  to  increase  left  ventricular 

".    The  dose  is  to  be  calculated  according  to  the  degree  of  cardiac  exhaus- 

When  tricupsid  incompetency  is  secondary  to  mitral  disease,  striking 

'a  are  obtained  from  the  use  of  digitalis  (supra) ;  hut  when  it  exists  alone — 

following  emphysema  or  cirrhosis  of  the  lung — digitalis  often  fails.     The 

ac  oontractions,  if  they  have  previously  l)een  irregular,  may  become  regu- 

ut  the  precordial  distress  will  often  be  increased,  while  the  circulatory  dis- 

41 
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mlication  exist.  Strychnin,  given  hypodermically  in  full  dose,  gr.  ^  to 
^002-0.004),  is  an  d9Bcient  stimulant.  Newburg^  and  others  have  shown 
itt  strychnin  is  valueless  as  a  heart  stimulant  per  se,  but  it  acts  reflexly, 
mamg  the  stimulability  of  the  vasomotor  system  and  improving  generally 
ipatient's  condition.  It  should  be  employed  in  this  manner  in  sudden  failure 
Imrt  power.    Given  in  doses  of  average  size  its  effects  in  chronic  valviilur 

t  are  not  striking.    Atropin  may  be  advantageously  combined  with  it. 

by  the  mouth,  1  to  6  ounces,  is  recommended  by  Dr.  Goulston  in  falling 
It  has  also  been  given  p>er  rectum.     In  both  forms  of  administration 
.  iupposedly  supplies  ready  nutrition  to  the  myocardium. 

When  the  indications  are  urgent  and  the  above  agents  are  not  available, 
jKiBible  stimulants,  as  ether  or  ammonium,  may  be  used  until  more  suitable 
Itdicg  can  take  effect.  A  single  dose  of  strophanthin  (gr.^j^^  to  ^q)  may  be 
ind  intravenously  when  there  is  urgent  need  for  cardiac  stimulation,  or  digi- 
IHStom  as  well.  Cocain  simulates  strychnin  in  its  action.  The  dose  is 
1^  J  (0.016)  every  four  hours,  and  the  drug  may  be  ^ven  with  digitalis  in 
pHfoarm.  There  are  two  rapid  ways  of  relieving  the  right  heart: 
:  (a)  Venesection. — ^When  the  right  heart  is  overdistended,  as  shown  by  its 
RHy  feeble  efforts  at  contraction,  and  the  whole  venous  system  is  intensely 
pgntgedy  as  shown  by  marked  cyanosis  and  orthopnea,  bleeding  directly  from 
i  win  is  not  only  warrantable,  but  often  imperatively  demanded  in  order  to 
»TC  He.  From  16  to  30  ounces  (480.0-900.0)  may  be  removed  safely,  and 
k  heart's  action  will  almost  inmiediately  be  observed  to  grow  stronger  and 
Me  regular,  and  the  pulse  fuller  and  of  better  tension.  As  before  intimated, 
fte  tonn  of  dilatation  of  the  right  ventricle  that  follows  emphysema  is  disin- 
liMd  to  yield  to  digitaUs.  In  such  instances,  following  the  suggestion  of 
Drier,  I  have  obtained  brilliant  results  from  free  bleedings. 

(b)  Depletion  by  purgation  affords  less  pronounced  relief  to  the  heart,  though 
kii  of  the  greatest  value  in  cases  in  which  a  moderate  grade  of  cyanosis  and 
fapqr  exist.  As  in  the  case  of  venesection,  a  feeble,  irregular  pulse  is  not  a 
cntniDdication  to  the  use  of  purgatives,  since  the  latter  remove  directly  a 
vnaiderable  portion  of  the  heart's  burden.  The  purgative  to  be  used  will 
my  with  different  cases.  I  select  at  the  outset  Rochelle  or  Epsom  salts, 
CB^ying  them  after  the  method  of  Matthew  Hay — i.  e.  from  1  to  2  ounces 
(HM>-60.0)  of  Rochelle  or  1  to  1^  ounces  (30.0-45.0)  of  Epsom  salts,  in  concen- 
tiited  solution,  to  be  given  from  a  half  to  one  hour  before  breakfast.  Watery 
^violations  (three  to  six  in  number  daily)  usually  follow  the  administration 
^  the  saline;  but,  unfortunately,  one  meets  with  many  patients  in  whom  it 
Ivoduces  symptoms  of  marked  catarrhal  irritation.  Next  to  salines,  the  most 
'factory  results  have  been  obtained  from  the  use  of  elateriim:!;  I  often  com-^ 
1^  this  with  podophyllin  and  belladonna.  I  have  never  seen  good  results. 
*^  the  use  of  mercurials  when  the  object  has  been  to  procure  venous  deple- 
^on^  but  they  are  of  service  in  dropsy,  and  particularly  in  ascites. 

^  Later,  systemic  tonics  are  often  demanded  by  the  anemia  and  other  con- 
ditional indications,  and  here  iron  and  quinin  should  be  joined  with  strych- 
^  Unquestionably,  the  value  of  iron  in  full  doses  as  an  aid  in  the  completioa 
*  the  work  of  restoring  broken  compensation  has  been  and  is  still  scarcely 
N^predated  by  the  profession  at  large.  When  iron  disagrees,  arsenic  may  be 
Pven  instead.  In  the  treatment  of  syphilitic  disease  of  the  aortic  segments, 
■^varsan  may  be  employed;  but  it  should  be  given  in  very  minute  initial  doses 
^  increased  with  great  caution.  In  many  cases  of  failure  of  compensation 
«>e  restoration  of  the  balance  of  the  cardiosystemic  circulation  can  be  greatly 
ittisted  by  depleting  the  overfilled  venous  system. 
Scbott  of  Nauheim  has  introduced  a  special  treatment  by  baths  and  resist- 

*  Amer,  Jour.  Med.  Sci.,  1915,  cxlix,  696. 
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next  two  days  an  egg  is  added  to  this  treatment,  given  about  10  o'clock  in  the 
momng,  and  a  slice  of  dry  toast,  or  zweiback,  at  6  p.  m.  Then  up  to  the 
twdfdi  day  the  food  is  gradually  increased,  first  to  2  eggs  a  day,  then  more 
bread,  then  a  little  chopped  meat,  then  rice  or  some  cereal,  and  by  the  end  of 
two  weeks  the  patient  is  about  back  to  his  ordinary  diet."^  The  Karell  treat- 
ment should  be  carried  out  only  in  bed  patients.  One  factor  causing  dyspnea 
in  valvular  disease  is  acidosis  due  to  insufficient  tissue  combustion,  hence 
Hoxie  and  others  have  advised  the  inhalation  of  oxygen. 

(2)  Cough  is  conunon  after  failure  of  compensation,  and  is  due  to  bronchitis 
resulting  from  stasis  in  the  pulmonary  vessels.  In  mitral  disease  it  may  come 
on  before  the  rupture  occurs.  Beyond  the  treatment  directed  to  the  causal 
condition  (the  cwliac  failure)  nothing  is  needed  to  relieve  the  cough.  These 
subjects,  however,  are  prone  to  suffer  from  catarrhal  bronchitis  due  to  cold,  and 
this  impairs  the  compensatory  mechanism.  J.  Weiss  extols  heroin  in  cases 
not  reUeved  by  the  onlinary  remedies. 

(3)  Hemorrhage  may  take  place,  and  generally  from  the  lungs,  though  it  may 
abo  proceed  from  the  nose,  stomach,  bowels,  or  uterus.  In  a  recent  case  of 
double  aortic  disease  and  relative  mitral  insufficiency  hemorrhages  occurred 
from  the  bowel  with  apparent  relief  to  the  patient.  The  hemoptysis,  which  b 
an  accompaniment  of  mitral  lesions,  is  rarely  excessive,  and  is  probably  al- 
ways beneficial.  I  would  advise  against  active  treatment  unless  the  hemor- 
ihage  is  actuaUy  copious  in  amount. 

(4)  Palpitation  may  be  due  to  different  causes,  the  recognition  of  which  in 
each  case  is  important.  At  times  undue  hypertrophy  maintains  a  constant 
throbbing  and  distress  in  the  precordial  region,  the  condition  being  distinguished 
by  the  strength  of  the  impulse  and  by  the  full,  tense  pulse  at  the  wrist.  Pal- 
pitation is  b^t  met  by  the  use  of  the  tincture  of  aconite,  itrj  to  iv  (0.065-0.26) 
evay  four  hours.  With  the  aconite  I  frequently  associate  the  bromid  with 
exodient  effect.  An  ice-bag  to  the  precordia  is  worthy  of  recommendation. 
Unless  the  patient's  discomfort  is  significant,  however,  diis  symptom  does  not 
call  for  active  treatment.  The  administration  of  a  saline  purge  not  infrequently 
*rves  to  quiet  the  heart.  The  patient  may  suffer  from  piu^  nervous  palpita- 
^Q»  in  which  case  the  diet  and  the  condition  of  the  stomach  must  be  care- 
'ul'y  looked  to,  while  for  the  throbbing  the  bromids  of  ammonium  and  sodium, 
^^ther  with  preparations  of  valerian,  are  the  most  reliable. 

(5)  Anginose  Paine, — ^These  are  seen  in  aortic  incompetency  accompanied 

y  sclerotic  vessels,  and  also  in  mitral  stenosis.     The  former  lesion  is  often 

""^  to  syphilis  (vide  Etiology,  p.  616),  in  which  case  the  pains  and  other  symp- 

^'^  are  best  relieved  by  intensive  antisyphilitic  treatment.     When  dependent 

"P^n  rigid  blood-vessel  walls  nitroglycerin  should  be  tried;  if  the  attacks  be 

*^^t^,  amyl  nitrite  by  inhalation  deserves  a  trial,  this  failing,  morphin  and 

*^pin  may  be  employed  hypodermically.     Local  measures  alone  may  be 

fjRoient  when  the  pain  is  only  moderately  intense,  and  the  ice-bag  may  be 

^'®^.    The  sedative  effect  of  a  blister  (4  by  6  in. — 10-15  cm.)  has  more  often 

P^'V-cd  effectual  in  my  experience,  though  its  use  should  be  limited  to  patients 

^"^^^Qe  general  strength  is  not  materially  impaired. 

CC)  Pain  referred  to  the  stomach,  and  less  frequently  to  the  abdomen  also, 
^^^^ionally  assumes  prominence  and  is  relieved  with  great  difficulty.  It  is 
^**r>^ndent,  in  part  at  least,  upon  obstinate  subacute  gastritis,  and  I  have  quite 
'^^^^ntly  seen  an  instance  of  the  sort  verified  by  autopsy.  Among  many  drugs 
jl?^^  in  this  case,  opium  alone  gavfe  relief.  Should  this  fail,  however,  carmina- 
**^^s  'D  combination  with  some  antiseptic  agent,  as  salol  or  guaiacol  carbonate^ 
should  be  used. 

*  Jour.  Amer.  Med,  Assoc, ^  September  23,    1916,  p.  952. 
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(7)  Gastric  Symptoms. — Soon  after  compensation  is  broken  the  t^ipearaaoe 
of  mild  symptoms  of  catarrh  of  the  stomach  may  be  said  to  be  the  rule,  and  thes^ 
yield  to  simple  measures  in  addition  to  the  cardiac  stimulants  and  buiatives 
already  indicated.    But  there  are  not  a  few  instances  in  which  such  symptoms 
as  gastric  distress  and  uneasiness,  constant  nausea  with  frequent  vomiting, 
particularly  after  food,  occur,  and  assume  a  distressing  phase.    In  such  cciaes 
digipuratum  deserves  a  trial.     These  patients  sometimes  do  wdl  on  the  ostp- 
sules  before  adduced  compK>sed  of  strychnin,  spartein,  and  caffein.    When  tike 
above  remedies  cannot  be  borne  I  employ  hypodermically  digitalin  and  str>reh. 
nin  or  caffein  citrate,  the  latter  being  made  soluble  by  the  addition  of  sodium 
benzoate  in  solution.    Cases  tof  this  class  reach  an  early  fatal  termination, 
as  a  rule.    The  symptoms  may  be  partly  due  to  uremic  intoxication. 

(8)  Nervous  Symptoms, — Insomnia  and  restlessness  are  ahnost  constantly 
present  at  some  period  in  the  course  of  heart  disease,  and  notably  in  the  move 
advanced  stages.  The  restiveness  is  rendered  more  distressing  on  acooiuit 
of  hideous  dreams  and  cardiac  palpitation  on  awaking.  For  these  phenomena 
stimulation  often  answers  a  better  purpose  than  sedation.  Hoffman's  anody^ne 
(3i — 4.0,  well  diluted),  spirits  of  chloroform  (iiRxv — 1.0),  or  ether  (5ss — ^2-0), 
taken  in  whisky  (5j — ^30.0),  are  serviceable.  The  elixir  of  ammonium  valeria.m- 
ate  is  also  of  value.  Recently  trional  (gr.  xv.)  in  combination  with  sodium  in 
bromid  (gr.  xx)  has  given  satisfaction.  Paraldehyd,  veronal,  and  medinal  a-w 
among  the  remedies  of  choice  in  the  treatment  of  this  symptom,  but  I  ha-'ve 
had  no  experience  with  their  employment.  In  the  later  stages  there  is  no  obj^?c- 
tion  to  the  use  of  morphin  hypodermically.  Headache  due  to  uremia  JXLBLy 
frequently  be  a  troublesome  symptom  in  connection  with  sleeplessness,  a.i3d 
in  such  cases  morphin  is  the  remedy  par  excellence;  it  is  to  be  supplement^ 
by  free  purgation  and  cardiac  stimulants.  Should  the  right  heart  be  fouxid 
flagging,  venesection  may  be  practised. 

(9)  Dropsy, — As  above  pointed  out,  rest  with  attention  to  the  diet  and  tlie 
judicious  use  of  hydrogogue  cathartics  will  often  restore  broken  compensation- 
In  the  severe  grades  of  failure  of  the  balancing  forces,  complete  rest,  purga- 
tives, and  a  cautious  employment  of  morphin  hypodermically,  often  suffice 
to  remove  the  dropsy.     If  this  method  of  treatment  proves  unsuccessful 
then  the  therapeutic  indications,  so  far  as  the  dropsy  is  concerned,  are  for  the 
use  of  cardiac  stimulants,  diuretics,  and  purgatives.     Diaphoretics,  particularly 
the  hot-air  and  vap)or  baths,  are  not  to  be  thought  of,  since  they  tend  to  de- 
press the  already  weakened  heart.     When  digitalis  fails  to  remove  the  dropsv, 
Fraenkel  uses  strophanthin  intravenously,  giving  as  the  initial  dose  0.5  ing- 
and  repeating  only  when  the  favorable  effect  is  no  longer  apparent.     Where 
a  more  powerful  diuretic  action  is  desired  than  is  afforded  by  digitalis  alori^* 
the  diuretics  of  the  purin  group  are  combined,  such  as  caffein,  theobroni*^* 
theophyllin,  or  theocin,  which  act  by  dilating  the  renal  vesseb  and  by  dire'Ct 
action  on  the  epithelium.     Of  this  group  the  most  convenient  form  of  all    ^ 
the  water-soluble  acet-theocin-sodium  in  doses  of  about  3  grains  three  time3  ^ 
day  (Hirschf elder).      Members  of  this  group,  however,  may  diminish  rer*? 
secretion  when  the  kidney  cells  are  much  damaged,  and  a  preliminary  phthal^'^ 
test,  to  determine  the  exact  extent  to  which  the  renal  epithelium  is  injur^^* 
should  be  made.     For  example,  if  the  phthalein  excretion  is  less  than  30  V^^^ 
cent,  in  two  hours,  we  should  rely  up)on  digitalis  and  other  remedies  th*^ 
tend  to  improve  the  circulation  rather  than  stimulate  the  kidneys.     Nit*"^^ 
glycerin  may  also  be  prescribed,  especially  in  cases  presenting  evidences     p 
advanced  arteriosclerosis.     Theobromin  sodium  salicylate  has  acted  well     ^ 
recent  cases  as  a  diuretic.     An  unirritating  yet  highly  effective  diuretic  mL 
in  these  cases  is  the  following: 


CHRONIC  VALVULAR  DISEASE  647 

^.    Potassii  acetatis,  3j   (4.0); 

Inf.  digitalis,  gij  (60.0).— M. 

Sig.  5ss  (15.0)  every  three  hours. 

Purgatives  are  of  the  utmost  value.  Frequently,  after  a  few  copious 
pliety  evacuations  as  the  result  of  the  action  of  hydragogue  cathartics,  a 
fat  discharge  of  urine  can  be  established,  when  before  the  latter  event  it  has 
jpen  impossible.  Salines  and  elaterium,  with  podophyllin  and  belladona, 
ht  agents  that  have  been  already  recommended  as  purgatives  (to  deplete  the 
MMMis  system),  and  these  should  be  first  employed  in  the  order  named.  Com- 
|QUid  jalap  powder  may  also  be  combined  with  the  elaterium.  A  course 
if  cdomel,  followed  by  salines  until  free  catharsis  is  set  up,  is  valuable  from 
Ine  to  time.  Mercury  is  especially  applicable  when  the  liver  is  much  enlarged 
tlid  ascites  is  present  or  there  is  a  history  of  syphilitic  infection  and  a  positive 
WaBBennann  reaction.    It  may  be  combined  as  follows: 

9-    Pulv.  digitalis  foL, 

Pulv.  scilke,  da  gr.  xij     (0.77); 

Mass.  hydrargyri,  gr.  xxiv  (1.55); 

Ext.  belladonnse,  gr.  ss      (0.032). 

M.  et  ft.  pil.  No.  xii. 
Sig.  One  every  three  or  four  hours. 

When  efforts  at  relieving  the  dropsy  by  means  of  medicines  fail,  then  the 
most  dependent  parts  of  the  body,  or  those  most  swollen,  should  be  scarified 
wist  strict  aseptic  precautions.  Fine  silver  trocars  with  rubber  tubes  at- 
tMhed  (Southey's  tubes)  may  be  inserted  and  the  liquid  allowed  to  drain  off 
a  a  gradual  manner. 

Means  to  Prevent  Recurrence  of  Broken  Compensation. — When  the  compensa- 
lim  has  been  successfully  re-established,  the  after-treatment  must  be  prose- 
«rted  with  vigor  for  at  least  a  year.  The  cause  of  the  rupture  of  compensation 
■  most  probably  fibroid  and  fatty  degeneration  of  the  cardiac  muscle,  and 
hace  the  mere  restoration  of  the  compensatory  p)ower  of  the  heart  does  not 
inply  a  complete  cure  of  the  impaired  muscular  structure  of  that  organ. 
Mudi  can  be  done,  however,  to  overcome  the  tendency  to  degeneration  by 
Ac  persistent  use  of  hematinics  and  other  tonics,  as  cod-liver  oil  and  mercuric 
•Uoiid,  the  latter  in  small  doses.  I  have  obtained  excellent  results  from  the 
OK  of  the  following  prescription  in  these  cases : 

^.    Liq.  arsenici  chlor.,  njjxlviij  (3.2); 

Tinct.  ferri  chlor.,  5ss        (15.0); 

Hydrarg.  chloridi  cor.,  gr.  ss      (0.03); 

Elixir  digestivi  comp.,  q.  s.  ad  fjiij         (90.0). — ^M. 
Sig.  5j  (4.0)  after  each  meal,  well  diluted. 

^  preparation  may  be  taken  indefinitely  with  occasional  brief  interruptions. 

*^  patient  should  lead  a  very  quiet  life,  and  follow  rigidly  all  hygienic  rules 

P*t  tend  to  prevent  the  production  of  valvular  disease.     In  cases  of  aortic 

■efficiency  vigorous  antisyphilitic  treatment  is  indicated.     Frequently  very 

'^  doses  of  digitalis  may  be  indicated  as  a  mild  cardiac  stimulant.    Appro- 

JW^te  iietf  it  should  be  emphasized,  is  not  inferior  to  appropriate  medica- 

tkm  m  its  salutary  effect.     Should  the  faintest  e\ddence  of  failure  of  the  right 

^Witride  manifest  itself,  the  patient  must  be  put  to  bed  and  the  foregoing 

tMtment  carried  out.    I  am  inclined  to  the  view  that  the  plan  herein  advocated 

not  only  renders  the  course  of  recurring  attacks  of  failing  compensation  milder, 

bat  that,  in  a  Qonsiderable  proportion  of  the  cases,  the  much-dreaded  recur- 

soiee  is  thus  prevented. 
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nical  phenomena  of  cerebral,  splenic,  or  renal  einholism  are  exhibited.     A 
salized  gangrene  of  the  foot  has  been  described. 

The  physical  signs  consist  of  a  feeble  impulse  with  marked  arhythmia; 
m  area  of  duhiess  is  somewhat  increased  to  the  right,  and  often  upward; 
■d  the  heart  sounds  are  greatly  enfeebled  and  quite  irregular,  with  marked 
hinge  in  any  murmurs  that  may  previously  have  been  audible.  A  presystolic 
nnnur  may  be  engendered. 

Differential  Diagnosis* — It  is  important  to  distinguish  true  cardiac 
Iboinbi,  such  as  are  above  described,  from  the  less  dense  and  usually  darker 
dbts  that  are  formed  either  immediately  before  or  after  death.  The  latter 
mjf  seldom  show  an  attempt  at  a  very  low  grade  of  organization,  and  may 
|R8ent  a  somewhat  decolorized  appearance,  but  they  do  not  adhere  firmly 
Id  the  endocardium.  Moreover,  antemortem  and  postmortem  clots,  as  the 
Ikttff  may  be  appropriately  termed,  have  a  different  causation  from  true 
ttiombi.  For  instance,  they  are  apt  to  form  in  diseases  in  which  the  fibrin- 
IkIots  of  the  blood  are  greatly  increased,  as  in  pneumonia.  Perhaps  a  more 
Moit  causal  element  is  the  progressive  weakening  of  the  heart  muscle,  result- 
■gin  partial  expulsion  of  the  contents  of  the  right  ventricle;  the  blood  that 
ipDains  in  the  chamber  is  merely  whipped  up,  and  the  deposition  of  its  fibrin 
wuX  thus  be  greatly  favored.  Such  heart-clots  may  be  generated  if  the 
ttdocardium  be  healthy,  and  cannot  be  separated  positively  from  true  cardiac 
4nnnbi  by  clinical  observation. 

The  prognosis  is  uniformly  bad  and  sudden  death  may  be  expected. 

Treatment. — Beyond  measures  calculated   to  meet  the  symptomatic 
afications  nothing  can  be  suggested. 
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(Hypertrophia  Cordis) 

Definition. — Hypertrophy  is  an  increase  in  the  muscular  structure  of 
Ac  heart,  evidenced  usually  by  an  increased  thickness  of  its  walls.  It  is  almost 
Bwiably  associated  with  dilatation  of  the  chambers. 

ftlthology. — ^When  the  two  processes — hypertrophy  and  dilatation — 
*wri8t,  they  cause  great  enlargement  of  the  organ.  To  this  condition  the 
toa  eccentric  hypertrophy  has  been  given.  Hypertrophy  without  dilatation 
'fcrives  the  name  simple  hypertrophy,  and  hypertrophy  with  diminution  in  the 
■*  (rf  the  cavities  was  formerly  described  as  concentric  hypertrophy,  but  this 
^  should  now  be  regarded  as  obsolete,  inasmuch  as  the  condition  is  due  to 
postmortem  contraction  of  the  ventricles. 

,  He  increase  in  size  may  affect  the  whole  heart,  one  chamber  on  either 
^,  one  whole  side,  or  but  a  single  cavity  {general  and  partial  hypertrophy). 

•  P*  process  may  also  be  limited  to  a  minute  division  of  the  heart  {circumscribed 
yWrophy).    Owing  to  its  important  physiologic  function  the  left  ventricle 

*  niore  fr^uently  enlarged  than  the  right,  while  the  right  auricle  is  more  fre- 
m^^y  mvolved  than  the  left.  The  weight  of  the  normal  heart  in  a  man  of 
Average  size  is  approximately  9  ounces  (255.0);  in  a  woman  it  is  8  ounces 
(256.0).  In  bilateral  hypertrophy,  however,  the  weight  of  the  heart  may  be 
peatly  increased;  hearts  weighing  from  15  to  25  ounces  (425.0-710.0)  are 
leen  m  moderate  grades  of  hypertrophy,  and  those  from  40  to  50  ounces 
[J134.0-1420.0)  in  extreme  cases  [cor  bovinum).     Measurements  showing  the 
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^tbktes).    Excessive  bicycling  causes  hypertrophy,  particularly  if  arterio- 
sclerosis exists.     (2)  Constant  overdLstention  of  blood-vessels,  as  in  the  case 
of  excessive  beer  drinkers  (beer-heart).    Here  the  direct  action  of  the  alcohol 
upon  the  heart  muscle  must  also  be  taken  into  account.     (3)  Functional  dis- 
-turfcances  (neuroses),  constant  overaction  of  the  heart  (exophthalmic  goiter), 
mnd  even  paroxysmal  tachycardia,  tea,  coffee,  tobacco,  and  alcohol  may  give 
rise  to  primary  and  general  hypertrophy.     S>Tnmers,^  in  a  recent  study  of  the 
so-called  idiopathic  cardiopathy  and  its  relation  to  goiter,  calls  attention  to  the 
fact  that  many  cases  of  enlarged  heart,  apparently  the  result  of  primary  disease 
of  that  organ,  are  examples  of  thyrotoxic  cardiopathy  in  which  the  symptoms 
of  thyroid  disturbance  are  largely  obscured  by  the  cardiac  signs  and  symptoms, 
<rf  "which  tachycardia  is  the  most  constant.    Idiopathic  hypertrophy  of  the  heart 
is  undoubtedly  due  to  increased  activity,  which  is  dependent  on  a  variety  of 
irritating  influences  acting  upon  the  heart  muscle  (De  Domenicis).     Primary 
congenital  hypertrophy  of  the  heart  is  attributable  either  to  circulatory  disturb- 
ance or,  as  Virchow  holds,  to  a  diffuse  myomatous  neoplasia  of  congenital  origin. 
Hypertn^hy  of  the  right  ventricle  develops  secondarily  to  any  condition 
tKat  offers  obstruction  to  the  pulmonary  circulation  or  to  the  blood-current 
tlurou^  the  right  ventricle.     Among  them  may  be  mentioned — (1)  Mitral 
^competency  and  stenosis;  (2)  emphysema,  chronic  bronchitis,  collapse  of  a 
portion  of  the  lung,  contraction  of  a  lung  from  pleural  adhesions,  and  cirrhosis 
of  the  lung;  (3)  right-sided  valvular  lesions,  particularly  obstruction  at  the 
Puhnonary  orifice;  (4)  it  is  doubtful  whether,  on  account  of  the  normal  situa- 
tion of  the  right  ventricle,  pericardial  adhesions  induce  hypertrophy  of  this 
^Hamber. 

Hypertn^hy  of  the  Auricles. — Hypertrophy  with  dominant  dilatation 
^£^  the  left  aiu*icle  occurs  in  mitral  disease,  and  especially  in  mitral  stenosis. 
T^e  right  auricle  hypertrophies,  though  not  invariably,  when  the  blood-pres- 
^"Mre  in  the  pulmonary  vessels  is  pronounced  from  any  cause.  Stenosis  of  the 
^^cuspid  onfice  is  occasionally  the  sole  cause  of  thickening  of  the  right  aricular 
^all,  which  also  becomes  hypertrophied  in  tricuspid  incompetency. 

Symptoms. — ^There  is  usually  an  entire  absence  of  subjective  symptoms 

'When  compensation  is  efficient.     When  present,  their  intensity  varies  with 

t:lie  degree  of  the  hypertrophy,  which  is  then  pronounced,  as  a  rule,  and  often 

already  attended  by  incipient  dilatation.     They  may  be  local  entirely,  though 

frequently  general  as  well.     Of  the  former,  precordial  discomfort  and  uneasiness 

from  the  violence  of  the  impulse  occur.     They  are  most  annoying  when  the 

patient  is  in  the  recumbent  posture  on  the  left  side  and  when  the  hypertrophy 

is  dependent  upon  nervous  causes.     Pain  and  palpitation  are  seldom  complained 

of  except  by  neurasthenics  and  patients  suffering  from  enlargement  due  to 

tobacco  or  excessive  muscidar  exertion.     Decided  aggravations  of  the  local 

manifestations  may  follow  undue  mental  emotion  or  excitement,  physical 

exhaustion,  active  bodily  exercise,  and  gourmandizing. 

The  general  symptoms,  when  present,  may  fluctuate  or  even  intermit. 
Those  most  frequently  observed  are  fulness  in  the  head,  often  amounting  to 
actual  headache f  tinnitus  aurium,  carotid  pulsations ^  flushing  of  the  face,  flashing 
of  light  before  the  eyes,  and  often  prominent  eyeballs.  These  symptoms  are 
attributable  to  the  increased  vigor  of  the  cerebral  circulation. 

Remote  Effects, — General  or  total  hypertrophy  promotes  high  tension 
throughout  the  arterial  tree.  Endarteritis  and  arteriosclerosis  are,  as  a  con- 
sequence, frequent  simultaneous  developments  in  advanced  cases,  especially 
when  the  cause  of  the  enlargement  has  been  increased  tenson  in  the  peripheral 
vesseb,  as  in  Bright's  disease.      With  a  circulation  too  forcibly  carried  on,  as 

» Art*.  Int,  Med.,  1918,  xxi,  331. 
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tioiu  When  dilatation  of  the  ventricle  supervenes,  as  is  usual,  and  the  clinical 
evidences  of  tricuspid  incompetency  develop,  then  pulmonary  symptoms, 
due  to  venous  congestion,  are  prominent;  there  are  bronchial  catarrh,  shortness 
of  breath,  and  the  like.  Later,  general  cyanosis  and  edema  appear.  As 
pointed  out  in  the  discussion  of  Mitral  Stenosis  with  permanently  heightened 
tension  and  overgrowth  of  the  right  ventricle,  the  lung  vessels  become  athero- 
matous and  the  lung  tissue  the  seat  of  brown  induration.  Owing  to  the  fact 
that  the  sclerotic  vessels  are  easily  ruptured,  hemoptysis — a  not  uncommon  event 
after  sudden  great  exertion — is  to  be  expected;  intense  pulmonary  congestion 
and  apoplexy  may  also  be  met  with  in  hypertrophy  with  dominant  dilatation. 
Pfajndcal  Signs. — ^These  have  been  in  the  main  detailed  in  speaking  of 
affections  of  the  mitral  valve.  Inspection  discloses  bulging  of  the  sixth  and 
seventh  left  costal  cartilages  and  of  the  lower  sternum.  In  the  angle  between 
the  ensiform  cartilage  and  the  seventh  rib  an  epigastric  impulse  may  be  visible, 
but  more  commonly  the  impulse  is  in  the  sixtih  interspace,  close  to  the  left 
edge  of  the  sternum.  It  is  also  very  generally  seen  to  the  right  of  the  sternum, 
in  the  third  and  fourth  interspaces,  and  particularly  in  this  case  in  eccentric 
hypertrophy,  forming  a  highly  characteristic  sign.  The  apex-beat  b  therefore 
diffuse,  die  radial  puUe  is  snudl,  and  in  dilated  hypertrophy  it  b  increased  in 
frequency,  and  is  small,  unsustained,  and  irregular. 

Percussion  shows  the  extension  of  cardiac  dulness  to  a  point  1  inch  (2.5 

cm.)  or  more  beyond  the  right  sternal  border.    When  there  is  great  increase 

transversely,  dilatation  is  most  probably  associated  and  may  predominate  over 

hypertrophy,  though  Mackenzie  has  shown  that  the  dulness  to  the  right  of 

the  sternum  is  largely  auricular,  and  that  right  ventricular  hypertrophy  or 

dilatation  is  accompanied  by  a  pushing  over  to  the  left  of  the  area  of  cardiac 

dulness  with  the  apex  displaced  down  and  outward.    The  auscvUalory  signs 

are  not  distinctive  unless  dilatation  also  exists,  when  the  first  sounds  are  clear 

Jind  sharp.    In  simple  hypertrophy  the  first  sound  is  slightly  prolonged  and 

lower  thui  in  health.    Owing  to  the  high  vascular  tension  throughout  the  lungs 

tiie  second  sound  at  the  pulmonary  valve  is  accentuated,  and  reduplication  of 

^he  second  sound  may  occur  for  the  same  reason. 

It  must  be  kept  in  rememberance  that  when  advanced  emphysema  is  present 
.sdl  the  physical  signs  will  be  greatly  modified,  and  may  even  be  entirely  negative, 
^ough  the  heart  be  of  large  size.    Under  these  circumstances  venous  pulsa- 
tion in  the  neck  would  be  diagnostic  of  dilated  hypertrophy  of  the  right  ven- 
^cle. 

Hypertrophy  of  the  Left  Auricle. — ^This  may  be  assumed  to  occur  in  mitral 
stenosis  and  incompetency  in  order  to  compensate  for  these  lesions;  it  cannot, 
liowever,  be  recognized  positively  by  physical  signs.  When  the  chamber  is 
at  the  same  time  extensively  dilated,  the  dulness  may  be  extended  upward 
to  the  left  of  the  sternum,  passing  over  the  third  and  even  second  interspaces. 
At  this  point — the  second  interspace — ^a  presystolic  wave  may  now  be  notice- 
able. 

Hypertrophy  of  the  right  aoricle,  associated  with  dilatation,  is  perhaps 
more  common  than  its  counterpart  on  the  left  side.  It  is  secondary  to  tri- 
cuspid incompetency  (rarely  stenosis)  and  enlargement  of  the  right  ventricle, 
and  hence  has  the  same  etiology  as  the  latter  conditions. 

The  physical  signs  are — systolic  jugular  pulsation,  sometimes  a  presystolic 
wavy  pulsation  over  the  third  and  fourth  interspaces  to  the  right  of  the  sternum, 
extension  of  cardiac  dulness  to  the  same  interspaces,  and  other  signs  of  tricuspid 
regurgitation. 

Diagnosis* — ^The  recognition  of  cardiac  hypertrophy  is  possible  only  by 
attention  to  the  physical  signs  and  by  means  of  the  electrocardiograph.    Next 
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fuDy  compensate  for  the  causal  condition — e.  g,,  as  when  a  valve  ruptures 
itti  startling  suddenness.  Failure  of  the  cardiac  nutrition  at  once  renders 
lewognosis  unfavorable.  The  cardiac  sounds  now  give  notice  that  the  hyper- 
n^iy  no  longer  meets  the  requirements  of  the  case.  The  systolic  pause 
^oivs  longer  (with  abbreviation  of  the  first  sound),  and  the  diastolic  shorter. 
)eatsionally,  as  the  result  of  undue  muscular  exercise,  acute  dilatation,  followed 
by  a  speedy  termination  of  life,  is  observed.  I  believe  that  h^-pertrophy  of 
oe  left  ventricle  warrants  a  more  favorable  prediction  than  can  be  made  in 
kgpertiophy  of  the  right,  and  thb  for  two  reasons :  first,  the  increased  capacity 
iorworic  of  the  left  ventricle;  second,  the  milder  character  of  the  many  factors 
tint  are  productive  of  left  ventricular  hypertrophy,  as  compared  with  those  of 
Ak  rijjit.  In  special  instances,  however,  the  reverse  may  obtain,  as  when  lef t- 
■ded  hypertrophy  b  associated  with  or  caused  by  general  arterial  degeneration, 
bmay  be  of  advantage  to  the  student  and  junior  physician  to  recapitulate  here  a 
favof  the  chief  points  that  are  prognostically  favorable  as  well  as  those  that  are 
whvorable:  Favorable  Conditions. — (1)  When  the  hypertrophic  development 
U{y  compensates  the  causal  lesion;  (2)  when  the  causes  are  removable  or  more 
•  less  amenable  to  treatment;  (3)  when  the  external  conditions  under  which 
Ik  patient  lives,  his  habits,  and  general  nutrition  are  good;  (4)  when  the  tests 
rf  functional  efficiency  of  the  heart  show  but  little  evidence  of  insufficiency. 
V^fomrabU. — (1)  When  signs  of  cardiac  insufficiency  arise  upon  very  slight 
dort;  (2)  when  evidences  of  advancing  cardiac  dilatation  (dyspnea,  rapid,  irreg- 
ritt  pulse,  edema)  show  themselves;  (3)  when  poverty,  poor  food,  intemper- 
ate habits,  and  an  unhygienic  environment  are  all  combined;  (4)  when 
apparent  cardiac  vigor  suddenly  gives  place  to  dilatation  and  great  cardiac 


He  treatment  has  for  its  prime  object  the  prevention  of  failure  of  com- 
insation  on  the  one  hand  and  overhypertrophy  on  the  other  {vide  Chronic 
Vahmlar  Disease). 

(herkypertrophy,  as  indicated  by  certain  cerebral  and  thoracic  symptoms, 
■ay  require  the  employment  of  measures  to  reduce  the  contractile  energy  of 
die  left  ventricle,  although  direct  cardiac  depressants  (aconite  and  the  like) 
ve  laidy  needed.  It  requires  careful  dietetic  and  hygienic  management. 
Briefly,  the  diet  should  be  nutritious,  but  the  more  concentrated  forms  of  food 
>boQld  be  used  very  sparingly,  and  the  daily  quantity  should  be  slightly  less 
than  that  required  in  health.  It  must  be  non-stimulating,  and  tea,  coffee, 
*kohol  in  all  forms,  and  smoking  must  be  prohibited.  The  physical  exercise 
dttoki  be  moderate  in  amount  and  of  the  gentlest  sort;  and  if  the  patient's 
^^ccQpation  tends  to  stimulate  the  heart,  it  must  be  immediately  abandoned. 
A  nuld  saline  purge  (3ij  to  5ss — ^8.0-16.0 — of  Rochelle  salts  once  daily)  is 
<nQte  beneficial. 

For  relief  of  the  cerebral  symptoms  (tinnitus  aurium,  vertigo,  fulness) 
^  the  precordial  discomfort  the  physiologic  relaxants  of  the  capillaries  and 
the  arterioles  are  of  great  service,  particularly  when  arteriosclerosis  is  a  trace- 
•Ne  cause.  Among  them  nitroglycerin  in  full  doses  and  veratrum  viride  are 
™ost  useful;  the  efficacy  of  both  may  often  be  enhanced  by  the  addition  of  the 
bromids.  In  cases  of  nervous  origin  the  bromids,  with  preparations  of  valerian, 
•t  the  most  valuable  agents.  Nothing,  however,  is  of  higher  importance 
than  the  determination  and  removal  of  the  cause  when  possible.  After  conipen- 
sation  has  failed  the  further  treatment  is  identical  with  that  of  cardiac  dilata- 
tion. 
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DILATATION  OF  THE  HEART 

Definition. — By  dilatation  of  the  heart  is  meant  an  enlargement  of  its 
various  cavities,  llie  walls  of  the  chambers  may  in  consequence  be  thinner 
than  in  health,  but  much  more  commonly  they  are  thicker,  as  in  dilataHm 
with  hypertrophy.  Both  hypertrophy  and  dilatation  are  relative  terms,  but 
the  latter  has  reference  to  that  condition  in  which  the  cavities  are  distended 
out  of  proportion  to  the  diameter  of  their  walls. 

Varieties. — (1)  DUatation  toUh  Hypertrophy. — ^Here  there  b  a  progressive 
increase  in  the  capacity  of  the  chambers  until  they  attain  to  large  dimensions. 
The  cardiac  walb  continue  of  abnormal  thickness,  yet  the  vigor  of  the  divisions 
affected  may  be  relatively  diminished  to  a  remarkable  degree,  owing  to  the 
weakening  influence  of  the  degenerative  processes  that  attack  the  hypertrophied 
muscles.  In  eccentric  hypertrophy  the  heart  cavities  are  dilated,  but  the  llype^ 
trophied  cardiac  walls  are  sufficiently  vigorous  to  meet  the  demands  of  the 
circulation.  This  condition  should  not  be  regarded  as  identical  with  dilator 
tion  ivith  hypertrophy,  but  frequently  merges  into  the  latter,  the  size  of  the 
cavities  now  being  proportionately  greater  than  is  the  thickness  or  the  functional 
power  of  their  walk. 

(2)  Dilatation  with  Thinning  of  the  Heart  Walls. — ^The  diminution  in  the 
thickness  of  the  cardiac  muscles  may  be  slight  if  the  capacity  of  the  chamben 
involved  be  only  moderately  increased.  Instances  of  this  sort  are  sometimes 
seen  to  follow  prolonged  fever  (typhoid).  On  the  other  hand,  the  process  of 
attenuation  may  reach  a  high  grade,  the  greatly  thinned  cardiac  wall  being 
scarcely -capable  of  holding  the  weight  of  the  contained  blood. 

(3)  Dilatation  with  little  or  no  variation  from  the  normal  cardiae  wall  has 
also  been  described  by  some  authors..  It  b  to  be  observed,  however,  thit 
stretching  of  a  cavity  whose  walb  are  of  normal  thickness  must  be  attended 
with  thinning  of  those  walb. 

Pathology. — Dilatation  with  hypertrophy  b  generally  secondary  to 
valve  lesions,  and  affects  more  than  one  cavity  as  a  rule.  It  may  happen,  is 
in  advanced  aortic  regurgitation,  that  all  Uie  divbions  are  dilated.  The 
right  ventricle  is  somewhat  more  frequently  dilated  than  the  left,  however,  for 
reasons  previously  adduced.  The  auricles  (especially  the  left)  are  more  fre- 
quently expanded  than  the  ventricles;  hence  of  all  the  chambers  the  Irft  ven- 
tricle is  least  apt  to  dilate.  The  extent  of  the  relative  increase  in  the  capacity 
of  the  cavities  b  variable  and  often  remarkable.  As  an  example  of  extreme 
dilatation  of  a  chamber,  the  left  aiuricle  in  cases  of  mitral  stenosb  may  be  sin|^ 
out;  I  have  seen  an  instance  in  which  thb  auricle  was  capable  of  oontaimn; 
22  ounces  of  blood.  The  septum  may  be  seen  to  bulge  when  one  ventride 
only  is  stretched.  Extensive  dilatation  of  the  chambers  produces  a  dilated 
condition  of  the  auriculoventricular  rings,  which  in  turn  gives  rise  to  relative 
incompetency.  Other  cardiac  orifices  are  found  to  be  similarly  dilated.  Dodh 
browski  has  drawn  attention  to  the  fact,  first  pointed  out  by  Wolf,  that  the 
surface  of  the  mitral  leaflets  greatly  exceeds  the  orifice,  and  Kirschner  and 
Garcin  contend  that  the  anterior  flap  alone  suffices  to  close  the  mitral  orifioei 
"even  when  the  left  heart  is  considerably  dilated."  Dombrowski  bdieves 
that  functional  incompetency  is  due,  in  many  cases,  "to  muscular  dilatatioo, 
producing  a  separation  of  the  insertions  of  the  papillary  muscles,  which  0 
systole  cannot  approach  each  other  near  enough  to  allow  the  valves  to  dose, 
the  contraction  of  the  papillary  muscles  only  increasing  the  di£Bculty."  Gittt 
dilatation  of  the  left  auriculoventricular  ring  is,  however,  probably  an  imp*" 
tant  factor  in  the  causation  of  relative  mitral  incompetency.    The  tiicwpd 
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Ives,  being  scarcely  competent  normally,  are  unquestionably  incompetent 
ben  that  orifice  is  considerably  dilated. 

The  shape  of  the  heart  is  altered  according  to  the  seat  and  extent  of  the 
iktation.  Wlien  all  the  cavities  are  dilated  the  organ  assumes  a  globular 
amiy  while  dilatation  of  the  ventricles  only  produces  broadening  of  the  apical 
cpon. 

Condition  of  the  Endocardium  and  Cardiac  Muscle. — The  muscular  tissue 
leoerally  exhibits  degenerations  (fibroid,  fatty,  or  parenchymatous).  Im- 
portant as  is  the  part  played  by  the  ganglia  in  maintaining  ^e  nutritive  in- 
tegrity of  the  heart  by  supplying  nervous  force,  our  knowledge  of  the  altera- 
tions that  may  occur  in  them  in  this  condition  is  as  yet  very  imperfect.  Ott 
•nd  others  have,  however,  found  them  to  be  degenerated.  Opacity  and  patchy 
no^kening  of  the  endocardium  are  common.  The  parietes  and  endocardium 
■ly,  however,  have  a  normal  color  and  structure. 

Etiology. — ^Entering  into  the  causation  of  cardiac  dilatation  there  are 
tio essential  factors:  (1)  increased  endocardial  tension;  (2)  diminished  resist- 
loce.  These  often  act  together.  Broadbent  contends  that  the  special  feature 
cf  dilatation  is  the  imperfect  emptying  of  the  ventricles.  Probably  the  most 
a^tortant  factor  is  the  disturbance  of  the  coronary  circulation  that  arises  as 
a  result  of  the  increased  tension  in  the  right  auricle,  which  impedes  the  return 
rf  tbe  coronary  blood  into  the  right  auricle  (MacCallum). 

(1)  Increased  Endocardial  Tension. — It  is  to  be  premised  that  a  primary 
•ad  a  secondary  form  occur,  the  latter  being  of  greater  importance  clinically 
tiian  the  former.  Primary  dilatation  occurs  from  a  recent  obstruction  to 
the  circulation  of  considerable  magnitude  and  at  any  point  throughout  the 
Uood-vessel  system.  A  good  example  is  afforded  by  aortic  constriction,  in 
iHndi  condition  the  obstruction  of  the  aortic  ring  engenders  dilatation  of  the 
left  ventricle  by  raising  the  intraventricular  pressure;  this  is  quickly  overcome 
if  compensatory  hypertrophy.  In  the  vast  majority  of  these  instances  the 
nntridon  of  the  muscular  fibers  eventually  suffers,  with  consequent  dilatation. 

Other  causes  of  augmented  endocardial  pressure  have  been  considered  in 
the  discussion  of  Hypertrophy  and  Chronic  Valvular  Lesions.  In  eccentric 
hypertrophy  dilatation  is  a  compensatory  arrangement,  until  finally  the  cardiac 
Butritive  functions  fail  and  dilatation  at  once  predominates  (dilatation  with 
hypertrophy).  Compensation  has  now  been  ruptured.  Among  the  exciting 
TOOTS  that  may  precipitate  this  accident  are — recurrent  endocarditis,  inter- 
<5iBent  febrile  affections  which  overstimulate  the  heart  and  impair  its  muscular 
tttwe,  general  disturbances  of  nutrition,  and  physical  and  mental  overstrain. 

Acute  primary  dilataiion  may  be  brought  about  by  sudden,  great  exertion, 
tt  in  ascending  mountainous  elevations,  excessive  bicycling,  and  the  like. 
"ndcT  these  circumstances  the  heart  palpitates  violently,  and  there  are  epi- 
Pstric  pulsation  and  often  pain  in  the  cardiac  region — evidences  of  dilatation 
« the  right  ventricle.  Although  the  heart's  reserve  capacity  for  work  has  been 
Q^eeded,  rest  followed  by  moderate  exercise  often  restores  the  conditions  to 
the  normal.  I  have  seen  acute  primary  dilatation  produced  by  strong  emotion ; 
toe  sudden  contraction  of  the  peripheral  vessels  occurs,  attended  with  arrest 
w  the  heart's  action;  this  soon  gives  place  to  violent  palpitation  and,  rarely, 
to  dilatation.  Angiospastic  dilataiion  is  a-  condition  due  to  acute  transitory 
fpasm  of  the  vessels.     Sudden  fright  may  act  similarly. 

The  remarkable  endurance  of  the  athlete  and  the  gymnast  is  in  part  owing 
0  the  abnormal  amount  of  physiologic  cardiac  reserve  force  which  they 
aturally  possess,  but  it  is  mainly  due  to  the  invigorating  effect  of  training. 
',  however,  the  training  be  not  so  conducted  as  symmetrically  to  develop 
le  entire  niuscular  system,  or  if  the  exertion  be  in  excess  of  the  reserve  func- 

42 
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mU  (rarely  large),  short,  often  rapid,  and  irregular.  Palpation  of  the  pulse 
odld  always  be  combined  with  the  use  of  the  sphygmomanometer,  which  may 
an  unexpected  exaltation  of  the  blood-pressure,  especially  when  dilata- 
develops  somewhat  abruptly.  Percussion  shows  a  lateral  increase  in 
to  the  left,  to  or  even  beyond  the  midclavicular  line,  upward  to  the 
leond  rib,  and  downward  as  far  as,  though  rarely  below,  the  sixth  interspace, 
nept  perhaps,  in  rare  instances,  in  dilatation  with  hypertrophy.  In  emphy- 
■M  the  lungs  unduly  overlap  the  heart. 

Dilataiion  of  the  right  ventricle  demands  separate  consideration  so  far  as 
fht  impulse  and  percussion-dulness  are  concerned.  The  normal  impulse  is 
kqdy  replaced  by  the  abnormal  apex-beat  of  the  right  ventricle,  which  ad- 
^■Kes  to  the  anterior  chest  wall.  The  chief  impulse  is  now  seen  and  feebly 
tk,  as  a  rule,  below  the  xiphoid  cartilage  or,  less  commonly,  to  the  right  or 
■ft of  the  latter.  A  wavy  pulsation  is  seen  to  the  left  of  the  sternum,  over  the 
iwth,  fifth,  and  sixth  interspaces  and  close  to  its  right  edge.  If  dilatation  of 
4e  light  auricle  be  associated,  as  is  often  the  case,  a  distinct  pulsation  also 
in  the  third  right  interspace.  Dulness  reaches  to  a  point  1  inch  (2.5  cm.) 
iiK»e  beyond  the  right  sternal  border  on  a  level  with  the  fourth  inter- 


On  auscultation  variable  results  are  obtained  according  to  the  state  and 
Jaineter  of  the  cardiac  walls.  When  thin  and  not  much  disorganized,  the 
Alt  sound  is  much  shorter,  sharper,  and  louder  than  in  health.  In  advanced 
ttKS  the  systolic  sounds  may  be  feeble,  though  almost  always  audible  in  the 
lortic  area  (unlike  the  first  sound  in  hypertrophy).  The  first  closely  resembles 
^  second  sound,  the  long  pause  being  shortened,  resembling  the  systolic 
ttmse  {fetal  heart  sounds).  Tliis  form  of  arhythmia  is  a  serious  indication  of 
Uure  of  the  ventricles.  The  canter-rhythm  is  equally  common.  Irregular 
tad  intermittent  cardiac  action  are  usual  phenomena.  Reduplication  may  oc- 
cor,  bat  is  not  frequent. 

.  Pie-existing  organic  murmurs  obscure  the  sounds  due  to  dilatation,  and,  on 
fte  other  hand,  the  dilatation  may  also  alter  the  murmurs  (previously  audible), 
od  even  cause  them  to  disappear,  as,  for  example,  in  mitral  stenosis.  Again, 
Attition  may  induce  relative  incompetency  or  superadd  a  murmur,  as  in 
CMes  of  chronic  valvular  disease  at  the  auriculoventricular  orifices.  It  is  inter- 
vtiDg  to  recall  here  that  proper  treatment  may  remove  a  murmur  due  to  rela- 
tine  insu£Sciency,  and  that  tins  treatment  may,  in  turn,  reproduce  an  organic 
■ttnur. 

Diagnosis. — ^This  is  made  readily  when  there  is  obtainable  a  clear  history, 
^v^Spther  with  the  following  characteristic  features:  a  weak,  irregular  heart 
•jtion  (throbbing  of  the  precordium);  an  extended,  wavy  impulse;  a  small, 
^^Voriess,  and  intermittent  pulse;  often  an  indistinct  apex-beat;  an  outward, 
^Vwvd  increase  in  the  percussion-dulness  on  one  or  both  sides,  causing  the 
•"ffine  to  resemble  a  square;  and  a  brief,  sharp,  yet  feeble  first  sound  that 
*^*inMes  the  second,  which  is  enfeebled. 

ttSereotial  Diag^nosis. — Hypertrophy,  like  dilatation,   gives  rise  to  an 
2^nded  area  of  impulse  and  of  percussion-dulness;  hence  by  the  careless 
*>over  these  conditions  are  sometimes  sadly  confounded.    From  dilata- 
^*>tti  in  which  the  diagnosis  rests  upon  the  points  above  enumerated,  hyper- 
^^lAy  is  to  be  distinguished  by  symptoms  of  an  opi>osite  nature,  such  as  in- 
cite increased  energy  on  the  part  of  the  heart.     The  latter  are :  a  slow,  heav- 
ll|^ impulse;  a  full,  sustained,  regular  pulse;  an  increase  in  the  area  of  dulness, 
cUefly  outward  and  downward;  abnormal  position  of  the  ap>ex-beat;  and  the 
piolonged,  dull  first  and  accentuated  second  sounds.     To  determine  the  point 
§t  which  eccentric  hypertrophy  ends  and  dilatation  (with  hypertrophy)  begins 
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is  often  difficult ;  and  I  have  already  discussed  the  initial  symptoms  of  dihti- 
tion  following  hypertrophy  (chiefly  of  the  right  ventricle)  in  connectioD  wiA 
Chronic  Valvular  Disease.  Occurring  in  left  ventricle  hypertrophy,  dilatation 
first  betrays  itself  by  a  change  in  the  position  of  the  visible  apex-beat  and  the 
palpable  impulse.  Thus,  the  maximum  point  of  the  apex-beat  of  hypertrophy 
very  early  becomes  rounded  and  indefinite,  and  later  is  di£fuse  and  wavy. 
The  strong,  heaving  thrust  of  the  impulse  gives  place  to  the  shorter,  more 
sudden  shock  of  commencing  dilatation,  indicating  weakness.  These  signs, 
together  with  a  reduction  in  the  strength  and  an  increased  frequency  or  i^ 
regularity  of  the  pulse,  show  the  condition  to  be  dilatation  with  hypertrophy. 

The  prognosis  is  bad,  as  a  rule,  being  that  of  the  causative  factors.  Here 
prognostic  information  may  be  gained  by  a  careful  study  of  the  functional 
efficiency  of  the  myocardium.     The  functional  capacity  of  the  heart  may  be 
tested.     For  example,  with  improvement  in  the  general  condition  and  myo- 
cardium, the  amount  of  muscular  exercise  that  can  be  done  before  a  delayed  rise 
in  systolic  pressure  ensues  becomes  greater  and  greater.    The  gra^'^ty  of  tb< 
prognosis  is  in  direct  relationship  to  the  severity  of  myocardial  impairment    ^ 
dilatation  occurring  after  sudden  physical  effort,  for  example,  may  be  so  mil^ 
that  after  rest  for  a  period  the  heart  may  regain  its  full  functional  power.    ^ 
dilatation  that  occurs  in  the  course  of  chronic  val\iilitis  may  be  so  severe  th^*^ 
even  after  prolonged  rest  the  functional  power  of  the  heart  never  returns;  tlf  ^ 
myocardium  is  inefficient. 

Treatment. — ^This  in  all  essential  particulars  b  identical  with  the  treat^^ 
ment  of  organic  heart  affections  after  rupture  of  compensation.  The  etiolog)^ 
in  many  cases  differs  from  that  of  the  organic  valvular  affections  of  the  heart; 
and  the  removal  of  the  remote  and  near  causes  of  the  dilatation  is  the  most 
important  part  of  the  treatment.  Individual  cases  frequently  present  special 
indications;  but  in  all  the  work  of  the  heart  is  increased  and  the  propulsive 
power  of  the  organ  diminished.  The  indications  are  to  diminish  the  heart's 
labor  by  bodily  and  mental  rest,  light  diet,  purgation  and  relaxing  the  pe- 
ripheral vessels  (T.  A.  Clay  tor),  and  to  increase  the  functional  power  of  the  heart 
by  the  use  of  cardiants,  baths,  and  massage.  In  cases  of  non-valvular  origin 
digitalis  and  other  heart  stimulants  may  be  omitted  early,  as  a  rule;  though 
they  should  be  resumed  if  there  be  a  recurrence  of  serious  indications  of  dilata- 
tion. When  the  dilatation  has  been  overcome,  careful  attention  is  to  be 
bestowed  upon  all  the  details  of  the  patient's  life  and  sanitary  surroundings 
in  order  to  force  his  bodily  nutrition  to  the  utmost.  Every  precautionary 
measure  having  for  its  aim  the  prevention  of  a  recurrence  of  the  dilatation 
must  also  be  advised  and  enjoined. 


MYOCARDITIS 

iCardUia) 

Definition. — An  inflammation  of  the  muscle  substance  of  the  heart 
It  may  be  acute  or  chronic. 


ACUTE  BITOCARDmS 


Pathology  and  Varieties.— (1)  Acute  Parenchymatoiu  Bflyocardilis.— 

This  is  characterized  by  a  granular  degeneration  of  the  muscular  fibers  of  the 
parench^Tna  of  the  organ,  with  a  numerical  increase  in  their  nuclei.     The 
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musde  structure  throughout  looks  pale,  is  turbid,  and  very  soft.    Many  cases 
ol  a  severe  type  terminate  in  fatty  degeneration. 

(2)  Aeote  Difhise  Interstitial  Myocarditis. — ^Here  the  primary  alterations 
affect  the  connective  tissue  of  the  myocardium;  the  histologic  changes  consist 
in  round-cell  infiltration. 

(3)  Aenfee  Giiciimsciibed  Myocarditis. — In  this  variety  the  degenerative 
processes  result  in  necrosis  of  the  tissues  over  large  or  small  areas,  with  abscess 
fonnation.  Though  usually  midtiple,  these  abscesses  vary  in  number,  and  may 
rapture  either  into  the  various  cardiac  chambers  or  into  the  pericardium. 
Thus,  the  purulent  contents  of  the  abscess,  when  there  is  established  a  fistulous 
OHDmunication  with  an  endocardial  chamber,  find  their  way  into  the  blood- 
stream, frequently  setting  up  embolic  processes  of  an  infectious  nature  in  the 
various  viscera.  The  blood,  in  turn,  enters  the  abscess  cavity,  exerting  pressure 
on  its  walls,  and  may  either  produce  an  acute  aneurysmal  dilatation  of  the  heart 
wall  or  occasion  fatal  rupture  into  the  pericardium.  More  commonly  the 
connective-tissue  wall  of  the  abscess  yields  gradually  during  the  ventricular 
diastole.  Occurring  in  the  vicinity  of  one  of  the  auriculoventricular  valves, 
abscesses  may  cause  mitral  or  tricuspid  incompetency.  They  may  perforate 
the  interventricular  septum,  thus  creating  a  fistulous  connection  between  the 
two  sides  of  the  heart,  and  resulting  in  an  intermingling  of  venous  and  arterial 
blood.  The  abscess  may  become  encysted,  then  caseous,  and  finally  undergoes 
a  calcareous  process.    Multiple  abscesses  usually  affect  the  left  ventricle. 

Etiology. —  The  causes  of  myocarditis  are:  (a)  endo-  and  pericarditis 
in  the  course  of  rheumatism;  it  is  probable  that  rheumatic  myocarditis  may  also 
exist  without  involvement  of  the  endo-  or  pericardium,  though  most  cases  of 
riieumatism  are  associated  with  a  pancarditis;  (6)  the  infectious  processes  in 
acute  specific  fevers  (influenza,  diphtheria,  typhoid);  (c)  infectious  emboli, 
lodging  in  the  branches  of  the  coronary  arteries  in  connection  with  septicemia, 
pyemia,  and  acute  ulcerative  endocarditis,  and  commonly  terminating  in 
abscesses  (circumscribed  myocarditis).  The  first  two  of  these  causes  give 
rise  to  acute  diffuse  interstitial  and  acute  parenchymatous  myocarditis,  as  a 
role,  although  Freund  calls  attention  to  the  frequency  with  which  circum- 
scribed myocarditis  is  associated  with  rheumatism  and  diseases  of  the  joints. 
As  compared  with  the  female  sex,  the  male  suffers  much  more  frequently. 

S3rmptonis  and  Diagnosis. — The  symptoms  are  practically  negative. 
•They  point  merely  to  great  enfeeblement  of  cardiac  function.  When  cardiac 
weakness,  as  shown  by  a  rapid,  small,  compressible,  and  arhythmic  'pulse, 
and  by  attacks  of  cardiac  palpitation  and  syncope,  comes  on  suddenly  in  the 
course  of  rheumatism,  septicemia,  or  other  causal  affections,  myocarditis  may 
be  suspected.  Later,  signs  of  venous  stasis  appear.  The  systolic  blood-pres- 
sure is  commonly  low,  though  fluctuating,  varying  from  100.  to  less  than  80 
Dim.  Hg.  The  mental  symptoms  may  suggest  meningitis  or  salicylic  acid 
poisoning.  Koplik  calls  attention  to  certain  symptoms  (pallor,  faintness, 
vomiting,  irregular,  feeble  heart  action,  disturbed  respiration,  and  pulse- 
^tio)  that  should  arouse  suspicion  of  myocarditis  in  the  course  of  an  infectious 
^ase  in  childhood. 

The  physical  signs  simulate  those  of  dilatation,  and  may,  indeed,  be  largely 
dependent  upon  the  presence  of  the  latter  condition.  Early  the  action  of  the 
"eart  is  tumultuous;  the  sounds  on  auscultation  are  short,  sharp,  and  finally 
ver}'  feeble.  Murmurs  in  myocarditis  are  not  rare,  and  are  not  necessarily 
dependent  upon  dilatation.  Krehl's  work  show?  the  dependence  of  the  valves 
for  their  complete  closure  upon  a  normal  state  of  different  portions  of  the  heart 
muscles,  and  thus  explains  these  murmurs.     The  special  conditions  rendering 
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the  murmurs  audible  are  great  dilatation,  softening  of  the  |>apilUry  muscle, 
and  abscesses  near  the  valves. 

The  great  variability  as  to  the  intensity  of  these  murmurs  is  an  importint 
point,  especially  in  attempts  to  discriminate  from  murmurs  due  to  endoeardid 
changes.  The  latter  usually  coexist  with  a  more  marked  accentuation  of  the 
second  pulmonary  sound.  For  the  recognition  of  cardiac  aneurysm^  see  p.  653. 
The  symptoms  of  visceral  or  cutaneous  embolic  processes,  combined  with  a 
murmur  and  a  septic  tyi>e  of  fever,  are  suspicious  of  the  existence  of  d^ 
cumscribed  myocarditis.  The  murmur  of  relative  tricuspid  regurgitation  ind 
the  venous  pulse  may  eventually  develop,  accompanied  by  the  symptoms  rf 
general  venous  engorgement. 

Prognosis. — The  diffuse  forms  are  often  fatal;  the  circumscribed  form 
rarely  eventuates  in  recovery.     Myocarditis  may  end  life  suddenly. 

The  treatment  is  identical  with  that  indicated  for  endocarditis  tod 
pericarditis — diseases  of  which  myocarditis  is  usually  a  complication.  TIk 
effects  of  digitalis,  particularly  when  acute  insufficiency  supervenes  upon  old 
heart  lesions,  are  quite  unsatisfactory  (insufficient  intact  heart  musde),  but 
diffusible  stimulants — e,  g,,  aromatic  spirit  of  ammonia,  brandy,  and  the 
like — are  useful.  When  myocarditis  is  susi)ected  as  an  independent  conditioo 
absolute  rest  must  be  enjoined,  the  general  nutrition  maintained,  and  the  took 
urgent  symptoms  relieved. 

CHRONIC  UYOCARDmS 

(Fibrous  Myocarditis) 

Definition. — A  gradually  developing  inflammation  of  the  cardiac  inttf- 
stitial  connective  tissue,  resulting  in  induration. 

Pathology. — The  characteristic  changes  may  be  diffuse,  though  most 
frequently  they  are  confined  to  certain  portions  of  the  muscular  structure, 
the  left  ventricular  wall^  the  septum,  and  the  papillary  muscles  being  the  three 
favorite  seats  of  the  process.  This  is  sometimes  of  antenatal  developmeot, 
and  then  its  usual  seat  is  near  the  apex  of  the  right  ventricle.  Tlie  hardened 
spots  take  the  form  of  more  or  less  rounded  patches  or  broad  lines.  In  color 
they  are  gray,  grayish-white,  or  grayish-yellow,  the  latter  tint  being  due  to 
the  intermingling  of  fibers  diat  have  undergone  fatty  degeneration.  Their 
size  is  exceedingly  variable,  some  being  so  minute  as  to  elude  detection  by  the 
unaided  eye,  while  others  measure  1  or  2  inches  (2.5-5  cm.)  in  diameter.  lo- 
flammatory  induration  (contraction)  of  the  conus  arteriosus  of  either  ventride 
causes  narrowing  of  the  pulmonary  and  aortic  orifices,  with  the  usual  si|V 
and  symptoms.  Similar  changes,  by  disturbing  the  functions  of  the  papOluy 
muscles,  produce  valvular  incompetency.  Compensatory  hypertio|di}'  of 
the  uninvolved  portion  of  the  heart  is  also  observed;  the  hypertrophic  enhiie- 
ment  may  frequently  be  accounted  for  in  part  either  by  an  associated  dmxue 
endocarditis  or  general  arterial  sclerosb.  Dilatation  of  the  ventricles  foliovs, 
with  fresh  and  grave  disturbances  of  the  circulation. 

Chronic  inflammation  usually  attacks  early  the  intima  of  the  coroDSM 
and  leads  to  thrombosis,  with  the  formation  of  anemic  infarcts  {mie  p.  666). 
It  is  probable  that  most  cases  of  localized  fibrous  myocarditis  have  their  origii 
in  an  obliterating  endarteritis.  Pasquier  offers  proof  that  myocarditis  Rflihi 
from  chronic  congestion  due  to  stopping  of  the  vessels.  The  calloased  iom 
may  yield  to  the  endocardial  blood-tension,  and  thus  produce  saccular  dilata- 
tion (aneurysm).  Microscopically,  the  affection  is  characteriied  l^  ^V 
plasia  of  the  interfibrillar  connective  tissue  with  subsequent  devekpoMSit  ^ 
new  fibrous  tissue.     Fatty  degeneration  and  atrophy  of  the  musde-fibeis 
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lue  to  compression)  are  also  observed.  Fragmentation  of  the  muscle-fibers 
llie  &at  sSgmentaire  of  Renant)  has  also  been  observed.  T^  occurs  as  a 
mtmartem  change. 

Etiology. — ^The  disease  is  most  commonly  traceable  to  the  action  of  one 
IV  more  of  the  following  factors:  an  excess  in  the  use  of  alcohol  or  tobacco,  lead' 
^ffimmmg,  phosphorus,  govt,  rheumatism,  diabetes,  chronic  nephritis,  malaria, 
tad  sypkUis.  Thus,  it  may  be  produced  by  many  infections  and  chemical 
Wtants,  the  latter,  in  most  cases,  first  causing  a  sclerosis  of  the  coronary  ar- 
Iteies,  to  which  the  patchy  fibroid  degeneration  is  secondary.  Some  of  the 
'ifUBes  of  acute  di£Fuse  interstitial  myocarditis  may  by  their  more  slightly 
initant  effect  lead  to  the  subsequent  development  of  the  general  chronic  form 
'•(c  g.,  rheumatism).  Certain  irritants  that  engender  localized  lesions  of  chronic 
q^ocarditis  may  affect  the  entire  myocardium  (syphilis,  alcohol,  gout). 
Certain  exhausting  diseases,  as  dysentery,  carcinoma,  and  the  anemias,  may 
iKt  as  causes.  Ixmgcope's  studies  show  that  repeated  absorption  of  proteins 
boBk  the  intestines  may  injure  the  heart  muscle.  There  is  a  small  group  of 
€Me8  due  to  a  primary  local  focus  in  some  organ  other  than  the  heart,  e,  g,, 
-die  teeth,  tonsils  and,  as  pointed  out  by  Babcock  and  Lichty,  disease  of  the 
gall-bladder.  Chronic  myocarditis  may  arise  in  consequence  of  a  direct 
ctlennon  of  the  inflammatory  processes  in  chronic  endo-  and  pericarditis;  it 
may  also  follow  injuries  of  the  anterolateral  thoracic  region.  Sex  and  age 
possess  a  predisposing  effect,  the  disease  being  more  common  in  males,  and 
after  middle  life  than  before  that  period.  The  right  ventricle  is  apt  to  be  the 
9nX  of  chronic  myocarditis  during  fetal  life,  if  at  all. 

Symptoms. — ^Extensive  indurated  myocarditis  has  been  met  with  post- 
ii^ortm  in  numerous  instances  that  have  been  unattended  by  perceptible 
^ptoms  during  life.  In  many  of  these  cases  the  presence  of  compensatory 
kypertrophy  accounts  for  the  absence  of  any  symptoms,  and  it  may,  therefore, 
be  inferred  that  mild  grades  that  fail  to  manifest  themselves  must  frequently 
ttist  The  symptoms  when  present  are,  almost  without  exception,  untrust- 
^otiny  for  diagnostic  purposes,  since  they  bear  a  striking  resemblance  to  those 
<(  the  organic  valvular  diseases  minus  their  more  characteristic  physical  signs. 
Among  the  earliest  phenomena  that  point  merely  to  failing  heart  power  are 
^99fnea,  and  sometimes  also,  on  exertion,  palpitation  and  a  sense  of  heaviness 
« tonstridion  in  the  precordia.  The  patient  suffers  from  marked  general 
<lebility,  and  becomes  fatigued  in  consequence  of  the  slightest  physical  exertion. 
Menial  inertia  is  the  rule,  and  chronic  mania  may  come  on  and  last  to  the  close. 
I^Ater,  more  positive  dbturbances  of  the  circulation  gradually  arise,  and  when 
^  breathing  becomes  more  diiBScult  (cardiac  asthma)  signs  of  verums  stasis 
Meeting  the  Uver,  gastro-intestinal  tract,  and  kidneys,  and  edema  finally  appear. 
.  Two  symptoms  that  are  frequently  manifested,  and  not  without  some 
^'^•gnostic  import,  remain  to  be  mentioned:  (1)  Angina  pectoris,  which  is 
•ttributable  to  the  sclerosed  condition  of  the  coronary  arteries.  (Vide  Angina 
Pectoris,  p.  686.)  It  is  often  followed  by  some  form  of  arhythmia.  Recurring 
P^xyams  of  angina  pectoris,  with  or  without  arhythmia,  may  be  the  only 
F^enomena  of  the  disease. 

Bradycardia  is  associated  as  a  rule,  there  being  a  reduction  in  the  pulse- 
'■te  to  50  or  even  40  beats.  With  this  decreased  rate  various  forms  of  db- 
W)ed  rhythm  are  also  observed — e.  g,,  the  phenomena  of  the  Stokes- Adams 
ViKbome  and  extrasystoles.  Slowing  of  the  pulse  does  not  prohibit  the 
cardiac  palpitation  that  is  apt  to  arise  during  anginal  attacks.  Arhythmia, 
bowever,  may  be  entirely  absent. 

Chronic  myocarditis  may  be  the  sole  cause  of  the  pseudo^poplectic  seizures 
hat  often  terminate  life  abruptly.    Preceding  the  unexpected  attack  the 
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v&lue  in  determining  the  state  of  the  myocardium.    This,  Mackenzie  says,  is 
the  important  factor  in  prognosis  and  treatment.    The  same  authority  says 
tb&t  in  estimating  the  functional  power  of  the  heart  greater  dependence  can 
placed  upon  symptoms  {e.  g,,  slight  dyspnea,  cough,  gastric  disturbances,  and 
on)  than  upon  physical  findings. 
The  treatment  should  be  managed  according  to  the  considerations  pointed 
out  in  the  treatment  of  Organic  Valvular  Disease.    Rest  of  body  and  mind  is 
imperatiye.    Next  to  this  come  the  dietetic  and  hygienic  details.     Residence 
in  a  mild  climate  in  winter  and  a  change  to  the  country  or  to  a  moderate  ele- 
vation in  summer  are  advisable.    Cases  caused  by  syphilis  are  favorably  in- 
fluenced by  the  iodids.    Those  rather  frequent  cases  that  present  such  closely 
united  conditions  as  arteriosclerosis,  gout,  and  chronic  nephritis  sometimes  do 
well  while  sojourning  at  certain  mineral  springs,  such  as  Marienbad,  Carlsbad, 
Kissengen  abroad,  and  Bedford  or  Saratoga  at  home.    These  waters  must, 
however,  be  cautiously  used.     Bell,  after  excluding  advanced  arterial  fibrosis, 
aneur}'sm,  and  advanced  cardiac  insufficiency  with  dropsy,  recommends  saline 
baths  administered  in  a  manner  similar  to  the  artificial  Nauheim  baths  (ride 
p.  644).    The  so-called  "Karell  cure"  gives  favorable  results  in  that  type  of 
cardiac  disease  seen  in  senility,  emphysema,  chronic  alcoholism,  and  cachectic 
states.^    The  Oertel  cure  (protein  diet,  restriction  of  fluid  intake,  graduated 
exercises  up  hill)  may  prove  serWceable. 

^Mlen  dilatation  arises  digitalis  is  called  for,  but  must  be  used  with  an 
unusual  degree  of  caution.    Christian^  says  that  in  spite  of  the  disrepute  that 
digitalis  has  fallen  into  in  the  treatment  of  myocarditis,  particularly  when  as- 
sociated with  a  slow  pulse,  it  is  undoubtedly  beneficial  when  properly  admin- 
istered in  cases  with  decompensation.      By  proper  administration  Christian 
means  giving  enough  of  the  drug  to  produce  an  effect  upon  the  kidneys,  the 
stomach,  or  the  respiration.    Failure  to  use  digitalis  properly  is  either  the 
'^ult  of  insufficient  dosage,  as  ordered  by  the  physician,  or  the  result  of  ad- 
n^inistering  an  inefficient  preparation.     Strychnin  has  proved  itself  to  be  valu- 
able as  a  general  tonic  and  stimulant  if  perseveringl y  exhibited.    The  prolonged 
"se  of  camphor  in  small  doses  has  bt*en  found  to  be  useful  in  keeping  up  the 
Jone  of  a  heart  with  a  myocarditis.     For  the  angina  pectoris  morphin,  admin- 
''**terfed  h>TX)dermically,  is  to  be  preferred.     Recurrences  of  this  distressing 
^•^''^^ptom  may  be  averted  by  the  cautious  use  of  nitroglycerin,  the  use  of  which 
^'^ould,  however,  be  limited  to  cases  that  seem  to  be  dependent  upon  arterial 
f^^Reneration  with  high  tension.     Attacks  of  syncope  are  most  successfully  met 
^^y  the  h>TX)dermic  use  of  diffusible  stimulants  (ammonia,  ether),  and  at  the 
^**»ne  time  by  putting  the  patient  at  rest  with  the  head  lowered. 

*  See  Goodman,  'The  Use  of  the  *Karcll  Cure'  in  the  Treatment  of  Cardiac,  Renal 
^^u  Hepatic  Dropsies,"  Arch.  Inter.  Med.,  1916,  xvii,  809. 
»  Amer.  Jour.  Med.  Set.,  1919,  clvii,  593. 
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DEGENERATIONS  OF  THE  HEART 

(o)  Fattt. — ^The  term  "fatty  heart"  includes  two  pathologically  distinct 
tections:  (1)  Fatty  degeneration,  in  which  the  cardiac  muscle-fibers  have 
nen  converted  into  fat;  and  (2)  fatty  overgrowth,  in  which  an  abnormal 
imtity  of  fat  is  deposited  in  and  about  the  heart.     According  to  Leyden,  the 

Kof  "fat-heart"  (fatty  overgrowth)  are  divisible  into  two  substances:    (a) 
overgrowth,  and  (6)  fatty  infiltration. 

FATTY  DEGENERATION 

Piathology* — ^The  condition  may  be  either  general  or  localized.  Its  most 
lequent  seat  is  in  the  left  ventricle,  the  papillary  muscles  and  trabeculse,  first 
Kpeiring  as  yellowish  spots  or  stripes  beneath  the  endocardium.  The  afferted 
portioiis  are  light  yellow  or  yellowish-brown  (faded  leaf)  in  color,  due  to  an 
iMociatcd  brown  atrophy;  they  are  soft  and  friable,  and  are  easily  lacerated. 
Die  heart  is  enlarged  and  its  walk  lack  firmness.  The  microscope  reveals 
dwacteristic  changes:  the  strise  and  nuclei  begin  to  fade,  oil-drops  and  granules 
metr  in  the  fibers,  and  finally  the  latter  are  occupied  throughout  by  minute 
Jdwles. 

Etiology* — ^Fatty  degeneration,  as  already  mentioned,  occurs  in  both  the 

fnmary  and  secondary  forms  of  cardiac  hypertrophy.     It  is  found,  in  association 

with  fatty  change  in  other  organs,  in  severe  forms  of  primary  and  secondary 

mmnoB,    It  is  most  common,  however,  in  the  cachectic  states  produced  by  such 

duonic  diseases  as  carcinoma  and  phthisis,  and  in  the  course  of  acute  infectious 

dueates  of  intense  type.    Warthin  finds  that  focal  or  diffuse  fatty  degeneration 

«( the  myocardium  may  be  associated  with  numerous  spirochetes  of  syphilis 

^ritfaout  interstitial  change.     In  poisoning  by  arsenic  and  phosphorus  and  in 

pernicious  anemia  it  advances  to  a  high  grade.    The  various  lesions  of  the 

CDRNiary  arteries  previously  considered  bear  the  most  significant  causal  relation. 

PrediqNMdiig  causes  are:  (a)  age — it  being  most  common  after  forty  years 

^ige;  (6)  sex — it  occurs  somewhat  more  frequently  in  men  than  in  women, 

^withstanding  the  fact  that  there  are  predisposing  influences  at  work  in  the 

htter  that  do  not  obtain  in  the  male  sex,  such  as  childbirth;  and,  lastly,  (c) 

^Hiatcver  may  be  its  apparent  etiology,  it  is  invariably  preceded  by  a  defective 

■otritive  supply  to  the  muscle-cells:   this  may  be  dependent  upon  a  narrowing 

tf  the  lumen  of  the  coronary  vessek,  or  upon  impairment  of  the  oxygen-carrying 

power  of  the  blood,  as  in  the  anemias.    An  excessive  supply  of  glucose,  glycogen, 

ttd  nudein  may  be  a  factor. 

Symptoms. — ^The  disease  may  exist  in  an  advanced  form  without  notice- 
sUe  symptoms,  though  the  conditions  under  which  it  is  most  liable  to  occur 
sfford  secure  ground  for  suspicion.  The  evidences  of  cardiac  enfeeblement 
SK  usually  present,  but  in  pernicious  anemia  and  chlorosis  the  pulse  may  even 
be  full  and  regular. 

Dibdation  is  apt  to  supervene  early,  owing  to  the  weakened  state  of  the 
heart;  and  hence  many  of  the  symptoms  are  due  to  secondary  dilatation. 
Among  these  are  palpitation,  dyspnea,  a  small,  irregular,  and  somewhat  quick- 
med  pidse,  and  cool  and  clammy  extremities.  The  heart  sounds  are  weak,  as  a 
ule,  and  the  action  of  the  heart  often  irregular.  Dropsy  is  rare  in  uncompli- 
mted  cases.  Sometimes  sudden,  great  physical  exertion  produces  equally  sud- 
len  dilatation,  whereupon  a  canter-rhythm  and  an  apical  systolic  murmur  de- 
velop. In  most  instances,  however,  the  symptoms  of  dilatation  are  more 
rmdually  brought  to  light.  BreatUessness  on  exertion  is  often  a  striking  fea- 
itre,  and  syncopal  attacks  are   sometimes  troublesome.    The  ptdse  often 
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A  stricdy  horizontal  posture  and  the  application  of  ice  to  the  precordial 
region  often  quickly  terminate  the  attacks  of  cardiac  asthma,  and  spartein 
sulphate,  with  nitroglycerin,  is  worthy  of  a  trial.    Hot  toddy  and  other  diffus- 
ible stimulants  are  valuable  adjuvants.    Should  these  remedies  fail,  hypoder- 
mic treatment  by  morphin  b  to  be  adopted. 

FATTY  OVERGROWTH 

Pathology. — ^The  normal  fat,  particularly  in  the  auriculoventricular  fur- 
ro"^?s,  is  increased.  I  have  elsewhere  suggested  the  term  "subpericardial  over- 
fa.  tmess,"  to  indicate  the  condition  when  unaccompanied  by  fatty  infiltration. 
Tbis  overproduction  of  fat  may  become  so  excessive  as  to  form  a  complete 
enveloping  mantle  measuring  an  inch  or  more  in  thickness.  In  these  extreme 
grades  the  muscular  fibers  may,  from  too  great  pressure,  undergo  atrophy  and 
thus  become  weakened. 

Etiology. — ^The  principal  cause  is  general  corpulency.  (For  a  considera- 
tion of  the  factors  predisposing  to  fat  production,  see  Obesity.)  In  the  ca- 
chexias of  carcinoma  and  phthisis,  and  the  general  atrophy  of  old  age,  fatty 
overgrowth  and  fatty  degeneration  coexist. 

Symptoms. — The  condition  may  be  unaccompanied  by  any  symptoms. 
The  muscle-fiber  is  weakened  (not  degenerated,  as  a  rule),  hence  extra  labor 
suddenly  thrown  upon  the  organ  excites  the  clinical  indications  of  a  weak  (di- 
luted) heart,  as  urgent  dyspnea,  vertigo,  syncope,  palpitation  and  cyanosis. 
Later,  recurrences  arise  on  every  provocation.     Distressing  attacks  of  asthma 
'liay  develop  after  a  full  meal  or  without  an  apparent  exciting  cause.     A  passive 
form  of  bronchitis  may  supervene.    The  cardiac  impulse  is  feeble  and  may  even 
t^c  missing.    The  pulse  is,  as  a  rule,  regular  and  moderately  tense.    Slight  inter- 
^^ttence  and,  in  marked  heart  weakness,  decided  arhythmia  may  be  noted. 
y^  moderate  grades  the  heart-sounds  may  be  clear;  in  marked  cases  with  ensu- 
*^g  dilatation  a  systolic,  apical  murmur  may  be  audible. 

The  diagnosis  rests  upon  the  combined  presence  of  marked  obesity  and 
^^^Jxiiac  enfeeblement.     (For  the  differential  diagnosis,  see  p.  664.) 

Treatment. — I  wish  to  advocate  warmly  the  system  of  treatment  intro- 
^^ocd  by  Oertel,  as  I  have  seen  excellent  results  from  its  employment.  It 
should  not  be  resorted  to  in  chronic  valvular  disease,  in  the  stage  of  broken 
^^^mpensation,  nor  in  marked  atheroma. 

Oertel's  method  comprises  three  parts:    (1)  The  reduction  of  the  amount 

^f  liquid  taken  with  the  meals  and  during  the  intervals,  the  total  for  each  day 

^^ing  36  ounces  (1  liter).     Frequent  bathing  (including  the  Turkish  bath  in 

suitable  instances)  and  pilocarpin  are  employed  to  promote  free  diaphoresis. 

(2)  The  diet  is  composed  largely  of  proteins,  as  follows:     Morning, — A 

^^p  of  coffee  or  tea,  with  a  little  milk — about  6  ounces  (180.0)  altogether; 

Viread,  3  ounces  (90.0). 

JVoon.— Three  to  4  ounces  (90.0-120.0)  of  soup;  7  to  8  ounces  (210.0-240.0) 

^f  roast  beef,  veal,  game,  or  poultry,  salad  or  a  light  vegetable,  a  little  fish;  1 

ounce  (30.0)  of  bread  or  farinaceous  pudding;  3  to  6  ounces  (90.0-180.0)  of 

fruit  for  dessert.     No  liquids  at  this  meal,  as  a  rule,  but  in  hot  weather  6  ounces 

(180.0)  of  light  wine  may  be  taken. 

Afternoon, — Six  ounces  (180.0)  of  coflFee  or  tea,  with  as  much  water.  An 
ounce  of  bread  as  an  indulgence. 

Evening. — One  or  two  soft-boiled  eggs,  1  ounce  (30.0)  of  bread,  perhaps  a 
small  slice  of  cheese,  salad,  and  fruit;  6  to  8  ounces  (180.0-240.0)  of  wine,  with 
4  or  5  ounces  (120.0-150.0)  of  water  (Yeo). 
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CARDIAC  ANEURYSM 

(Aneurysm  of  the  Heart) 

A  cardiac  aneurysm  may  involve  either  the  whole  diameter  of  the  myo- 
ca^rdium  (aneurysm  of  the  walls)/  or  merely  the  valves,  together  with  a  few 
myocardial  fibers.  Aneurysmal  dilatation  of  the  coronaries  due  to  sclerosis  or 
emlx)lism  is  also  recognized. 

Anetizysm  of  the  Walla. — ^This  is  not  of  frequent  occurrence.  Its  most  com- 
seat  is  the  wall  of  the  left  ventricle  near  the  apex;  it  is  quite  generally  a 
uel  to  chronic  myocarditis,  which  occurs  oftenest  at  this  point.  In  size 
cardiac  aneurysms  are  exceedingly  variable,  and  may  either  be  very  small  or 
as  large  as  the  average-sized  head  of  an  adult.  As  to  form,  two  types  should 
be  TCCognized:  (a)  an  equable  dilatation  of  a  part  of  the  ventricular  wall,  and 
(fr)  the  sacculated  form.  Layers  of  fibrin  are  often  found  in  these  aneurysmal 
dilatations — an  indication  of  Nature's  attempt  at  a  cure,  and  occasionally  she 
is  successful.  Once  an  aneurysmal  distention  has  begun,  a  straining  effort 
ncEay  cause  sudden  increase  of  its  dimensions  or  rupture  it.  The  structures 
adjacent  to  the  aneurysm  exhibit  fibrous  overgrowth.  This  condition  may 
rarely  be  congenital.  Males  are  more  commonly  affected  (74  per  cent. — 
Hare). 

Diagnosis. — Aneurysm  of  the  myocardium  has  no  characteristic  features. 
Usually  the  symptoms  and  local  signs  of  chronic  myocarditis  or  dilatation  are 
moie  or  less  conspicuous,  but  the  presence  of  the  aneurysm  is  not  even  sus- 
pected unless  certain  physical  signs  develop.     These  are:  a  pulsating  promi- 
ft^vice  in  the  apex  region  that  may  even  perforate  the  chest-wall,  and  a  coexten- 
sive dulness.     The  abnormal  area  of  dulness,  which  is  peculiarly  circumscribed, 
is  hcst  appreciated  early  by  stethoscopic  percussion.     An  aneurysmal  dilata- 
tion may  also  be  confirmed  by  the  roentgen  rays  or  the  orthodiagram.     The 
cowse  of  these  cases  is  unfavorable,  death  ensuing  (rarely)  from  rupture  of  the 
sac  or  (more  frequently)  from  gradual  cardiac  exhaustion. 

ValfiilAr  aneuryams  sometimes  arise  in  acute  ulcerative  endocarditis, 
which  destroys  the  segmented  endocardium  and  permits  of  dilatation  as  the 
result  of  the  intracardial  blood-pressure.  They  occur  with  much  greater  fre- 
quency on  the  aortic  than  on  the  mitral  valves.  They  are  spheroid  in  shape, 
^d  project  into  the  left  ventricle  when  found  at  the  aortic  segments,  and  into 
the  left  auricle  when  at  the  mitral.  Rupture  of  these  aneurysms  is  common, 
^th  the  subsequent  development  of  valvular  incompetency.  They  cannot  be 
^ioffnoHicaled  during  life. 
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This  rare  and  serious  accident  may  either  be  complete  or  partial.  The 
term  "partial  rupture"  implies  laceration  of  the  trabeculse  ventriculi,  whereby 
the  chordae  are  liberated.  Rarely,  the  papillary  muscles  are  torn,  causing 
valvular  incompetency.  Complete  rupture  consists  in  a  solution  of  continuity 
of  the  total  diameter  of  the  myocardium. 

Pathology • — ^The  chief  seat  of  rupture  is  the  anterior  wall  of  the  left 
ventricle,  though  it  may  also  occur  in  the  right  ventricle  and  in  the  auricles. 
The  rent  runs  parallel  with  the  muscular  fibers,  and  is  to  a  certain  extent  the 
result  of  laceration,  although  chiefly  of  a  separation,  of  the  fibers.  The  fissural 
communication  presents  irregular  edges,  and  at  autopsy  is  seen  to  contain 

'  Of  87  cases  oollected  by  Pelvet,  57  were  in  this  situation,  and  of  90  collected  by 
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more  minute  portions,  becoming  released,  may  give  rise  to  embolism  in  distant 
parts. 

(6)  Parasites. — ^Four  forms  may  invade  the  heart  muscle — the  Tcenia 
eehinocoecuSy  actinomyces,  Cysticercus  cellidoscB,  and  the  PerUaMomum  den- 
ticvlahmi.  The  former  two  only  are  productive  of  mischievous  results.  The 
ecbinococcus  growths  may  attain  to  considerable  dimensions  and  are  often 
multiple;  they  are  secondary  to  echinococcus  cysts  in  other  organs.  Their 
effects  are  produced  in  a  purely  mechanical  manner  unless  fragments  become 
detached,  when  they  may  excite  embolic  lesions  at  different  points  in  remote 
organs. 

(c)  Misplacement  (Transposition  of  the  Heart), — During  intra-uterine 
life  the  heart  (and  rarely  all  the  other  thoracic  and  abdominal  viscera)  may 
either  be  transposed  to  the  ^ght  side  of  the  thorax,  or  the  fetal  position — ^in 
the  median  line — ^may  be  retained.  The  sternum  may  be  missing  in  whole  or 
in  part,  and  the  heart,  which  now  lies  immediately  beneath  the  skin,  can  be 
seen  and  felt  as  a  throbbing  tumor.  Recently  an  apparently  healthy  man  of 
about  forty  years  applied  at  the  Medico-Chirurgical  Hospital  in  whom  the 
lower  half  of  the  sternum  was  absent;  his  heart  occupied  a  position  in  the  median 
line  directly  underneath  the  skin. 

Very  exceptionally  other  anomalous  positions  are  acquired  during  ante- 
natal development,  and  the  heart  may  become  displaced  upward  in  the  chest 
cavity  even  to  the  neck  or  downward  into  the  abdominal  cavity. 

(rf)  Floating  Heart. — ^The  structures  that  serve  to  maintain  the  heart  in 
Its  normal  anatomic  relations  may  become  weakened  and  unduly  lax,  in  conse- 
quence of  which  the  organ  may  exhibit  increased  motility. 
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PALPrrATION 

Definition. — A  more  or  less  rapid  action  of  the  heart  that  is  perceptible 
^^  the  patient,  and  usually  accompanied  by  an  increased  force  of  the  cardiac 
^^Titractions  or  a  disturbance  of  the  rhythm,  including  extrasystole  (vide  infra), 
^*id  often  also  by  precordial  distress,  anxiety,  and  dyspnea. 

Etiologjy.— -Chronic  valve  disease  and  other  organic  affections  of  the 
*^eart    seldom    produce   palpitation.     Among   predisposing  causes    are:    (1) 
Mental  excitement,  depression  or  emotion.    (2)  Anemia  (from  the  local  irritant 
Action  of  the  altered  blood  state).     (3)  The  acute  infectious  diseases,  in  which 
the  toxins  in  the  blood  irritate  the  cardiac  accelerating  nerves.    (4)  Dyspepsia, 
even  in  robust-appearing  persons  (as  in  the  gouty)  who  wittingly  or  unwittingly 
commit  dietetic  errors.     Special  articles  of  diet  may  excite  overaction  (e.  g., 
strawberries,  shell-fish),  the  palpitation  thus  arising  from  reflex  irritation  being 
dependent  upon  gastric  catarrh.     (5)  The  use  and,  more  especially,  the  abuse  of 
tea,  coffee,  alcohol,  and  tobacco.     (6)  The  female  sex  manifests  a  greater  dis- 
position to  the  complaint  than  the  male,  especially  about  the  period  of  puberty 
and  the  menopause.     In  the  male  it  is  most  common  at  or  after  the  middle 
period  of  life,  a  time  when  the  effect  of  the  work  and  worry  of  life  show  them- 
selves.    (7)  Disturbances  of  the  pelvic  organs  may  possibly  induce  palpitation 
rcflexly. 

Symptomatology. — Cardiac  overaction,  as  a  rule,  displays  a  definitely 
paroxysmal  character.    The  onset  is  sudden,  and  immediately  preceding  the 
43 
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(2)  To  preveni  a  recurrence  of  the  parooeysms,  the  causal  conditions,  some 
of  "vdiidi  may  long  antedate  the  occurrence  of  palpitation,  must  be  removed^ 
if  this  be  possible.  All  exciting  factors  must  also  be  avoided.  When  cardiac 
palpitation  occurs  in  neurasthenia  and  hysteria  the  Weir-Mitchell  rest-cure 
should  be  advised.  If  the  heart  be  weak,  digitalis  may  be  exhibited.  I  have 
obaerved  good  effects  from  the  use  of  baths  (carbonated). 


TACHYCARDIA 

{Synchopexia;  Rapid  Heart) 

Definition* — A  rapid  movement  of  the  heart  directly  dependent  upon 
paralysis  of  the  pneumogastric,  stimulation  of  the  sympathetic  nerves, 
or  dis^ise  of  the  heart.  Martins  believes  that  the  condition  is  attributable 
to  sudden  dilatation.  Gordon^  claims  that  tachycardia  may  be  determined 
by  dilatation  of  the  splanchnic  area,  diminishing  greatly  the  supply  of  blood 
to  the  left  ventricle. 

Pfttliology  and  Etiology. — It  occurs  as  a  physiologic  condition  in  certain 
individuals;  in  such  cases  the  pulse  may  range  from  90  to  100  beats  per  minute 
QT  over.  Certain  persons  can  increase  the  pulse-rate  by  their  own  volition. 
Tlie  following  table,  modified  from  Mackenzie,  indicates  the  various  conditions 
^rhich  may  be  associated  with  a  continuously  rhythmic  rapid  heart  rate: 

(1)  Valvular  Disease. — A  rapid  heart  rate  associated  with  valvular  lesions 
is  usually  an  indication  of  failing  muscle. 

(2)  Myocardial  Disorders, — ^Weakness  of  the  heart  wall  is  usually  first 
*fcown  by  a  tachycardia,  which  may  be  induced  by  physical  effort  only  and 
"^luch  is  out  of  all  proportion  to  the  amount  of  work. 

(3)  Exogenous  Toxins, — ^These  include  alcohol,  arsenic,  tea,  coffee,  tobacco^ 
•■Hi  the  products  of  bacterial  infection  notably. 

(4)  Endogenous  Toxins, — ^The  toxic  substance  elaborated  in  the  thyroid^ 
•Q  iodized  protein,  seems  to  have  an  almost  specific  stimulating  effect  on  the 
^^•itiiac  accelerators  of  the  sympathetic  system. 

(5)  Neurotic  Conditions, — ^The  causes  of  this  variety  are  identical  with 
■xuuiy  of  those  that  excite  palpitation.  Thus,  among  disposing  factors  are 
hysteria,  anemia,  neurasthenia.  Violent  exercise,  intense  mental  agitation^ 
fright,  pain,  grief,  and  other  forms  of  shock  are  determining  influences.  Not 
n  few  cases  are  met  at  or  about  the  menopause. 

(6)  Lesions  of  the  Nervous  System, — ^The  lesions  that  induce  this  form  are: 

(o)  central  and  (6)  peripheral.     In  the  former  group  are  especially  to  be  placed 

tumors,  clots  (due  to  hemorrhage),  and  softening  of  the  medulla  and  cord; 

and  in  the  latter,  tumors,  aneurysms,  enlarged  lymph-glands  (which  paralyze 

the  vagus  by  exerting  pressure  upon  it  either  in  the  neck  or  thorax),  and  neuritis, 

affecting  the  pneumogastric  nerve.     The  latter  lesion  may  be  associated  with 

polyneuritis  (alcoholic  or  infectious). 

(7)  Exhatisting  Diseases, — Cancer,  severe  anemia,  and  other  wasting  diseases 
tte  accompanied  by  rapid  pulse-rate. 

(8)  Hemorrhage  if  at  all  severe  produces  tachycardia  probably  as  a  result 
of  the  loss  in  blood  mass  at  first,  later  as  a  result  of  nutritive  changes  in  the 
liwut  and  nervous  system. 

(9)  Pregnancy  is  associated  with  tachycardia. 

»  BrU  Med.  Jaur.j  March  12,  1910. 
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BRADYCARDIA 

(Brachycardia) 

Definition. — Slowness  of  the  pulse.  The  condition  may  be  physiolo^, 
the  rate  of  the  pulse  being  sometimes  60  or  less,  and  very  rarely  as  low  is  40 
per  minute  during  perfect  health. 

All  cases  of  pathologic  bradycardia  fall  naturally  and  conveniently  into  two 
groups:  (1)  those  that  are  secondary  to  other  complaints  (sympUmaiic  6nu^ 
cardia),  and  (2)  those  that  are  due  to  neurosis. 

Pathology  and  Etiology. — Symptomatic  Bradycarctta. — (a)  Arisini 
during  convalescence  from  acute  inJFectious  diseases,  especially  pneumonia, 
typhoid,  diphtheria,  influenza,  and  a4nde  rheumatism.  According  to  Riegd, 
who  analyzed  1047  cases,  the  acute  fevers  must  be  awarded  the  first  [dace  amoog 
the  causal  factors.  I  have  met  3  cases  of  diphtheria  in  which  the  pulse  fdl 
to  30  a  minute.  That  such  instances  are,  as  Traube  contends,  due  to  exhaus- 
tion is  true  of  some  cases,  but  not  of  all.  The  slowing  of  the  pulse  that  is 
observed  after  premature  or  full-time  delivery  is  similarly  produced,  (i) 
The  second  place  belongs  easily  to  gastro-intestinal  and  hepatic  disorders 
(chronic  gastrointestinal  catarrh,  ulcer,  or  carcinoma  of  the  stomach),  (c) 
Bradycardia  occurs  in  diseases  of  the  circulatory  system — ^in  coronary  disease, 
fibroid  and  fatty  myocardial  change,  most  frequently;  and  chronic  valvular 
disease  much  less  frequently,  if  we  except  aortic  stenosb.  It  generally  occurs 
with  heart-block,  whether  organic,  or  functional,  or  from  digitalis.  In  cxtn- 
systoles  the  premature  contraction  of  the  ventricle  may  be  too  weak  to  cause 
arterial  pulsation.  Some  cases  of  auricular  fibrillation  show  a  slow  pube 
for  the  same  reason  or  because  of  digitalis  therapy,  (d)  Pulmonary  complaints 
(emphysema  and  asthma),  (e)  Toxic  agencies,  as  in  jaundice,  blood-poisomog; 
alcoholism,  the  unwonted  use  of  tea,  coffee,  tobacco,  and  a  few  drugs  (e.  §t 
coal-tar  drugs).  (/)  Constitutional  affections  (anemia,  chlorosis,  goot, 
diabetes),  (g)  Rarely  skin  diseases  and  affections  of  the  sexual  organs,  varion 
grades  of  hypothyroidism,  and  commonly  myxedema,  are  associated  with 
bradycardia.  (A)  In  various  organic  nerve  affections  (apople^^,  meningitis, 
epilepsy,  tumors  of  the  cerebrum  and  the  medulla,  injuries,  and  diseases  of  the 
cervical  portion  of  the  cord).  Among  soldiers  in  the  trenches  Binet's  studies 
show  that  wounds  of  the  skull  and  of  the  chest,  when  the  heart  is  affected, 
cause  bradycardia.  Bradycardia  is  produced  by  direct  or  reflex  irritation  of 
the  center  or  peripheral  portion  of  the  vagus  except  in  cases  in  whidi  it  is 
brought  about  by  exhaustion  of  the  automatic  motor  apparatus  of  the  heart 
The  condition  is  more  common  in  men. 


DISORDERED  ACTION  OF  THE  HEART 

{Effort  Syndrome,  Neurocirculatory  Asthenia,  Irritable  Heart  of  Soldien) 
Historical. — ^This  condition,  so  carefully  described  by  Da  Costa  in  187U 

• 

has  been  very  extensively  studied  by  the  British,  under  Lewis'  direction,  and 
by  the  Americans,  chiefly  under  Peabody  in  the  United  States,  and  Cohn  m 
the  A.  E.  F.  These  elaborate  and  careful  studies  were  carried  out  because  of 
the  large  number  of  soldiers  invalided  home  by  the  British  in  the  early  yeais 
of  the  war  on  account  of  rather  vague  cardiac  s^Tnptoms  which  were  sufBdently 
severe  to  prevent  tlie  men  carrying  out  their  duties  as  soldiers.  The  VviXfA 
States,  profiting  by  the  lesson  that  the  British  had  learned,  under  the  guidancv 
of  the  late  Dr.  Janeway,  attempted,  as  far  as  possible,  to  seek  out  these  cases 
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in  the  recruits  and  to  hold  them,  when  found,  at  home  to  perform  lighter  duties 
than  would  be  required  in  the  A.  E.  F.  By  this  method  it  was  hoped  that  men 
who  were  unfit  for  combat  service  would  not  be  sent  overseas  to  be  invalided 
home  at  a  later  period  when  they  had  broken  down  under  the  strain  of  warfare. 
In  spite  of  the  careful  examinations  made  by  special  boards  of  cardiovascular 
experts,  many  of  these  men  did  reach  France,  subsequently  to  break  down.  It 
was  these  cases  that  were  later  studied  from  many  angles  by  Peabody  and  his 
co-workers  at  Lakewood  Greneral  Hospital. 

Pathogenesis  and  Etiology.— Among  the  British  the  general  feeling  for 
a  time  was  that  the  condition  depended  upon  some  change  in  the  myocardium, 
whether  dependent  upon  a  present  acute  infection  or  upon  the  changes  produced 
by  a  previous  acute  infection.  In  the  United  States,  although  there  are  some 
observers  who  believe  the  condition  is  dependent  upon  thyroid  malfunction, 
chronic  disease  of  the  heart,  or  an  acute  infection  process,  the  general  con- 
sensus of  opinion  here  and  probably  in  England  also  at  the  present  time,  is 
that  the  condition  is  simply  a  cardiac  manifestation  of  the  war  neuroses.  Given 
a  soldier  constitutionally  and  physically  inferior,  sooner  or  later  under  the 
stress  and  strain  of  war  conditions  he  was  likely  to  develop  a  neurosis  of  some 
type.  This  neurosis  in  many  soldiers  was  that  of  the  type  described  as  dis- 
ordered action  of  the  heart. 

Symptoms. — ^The  symptoms  may  appear  in  the  constitutionally  predis- 
posed upon  first  entering  the  army.  In  the  more  hardy  they  made  their  ap- 
pearance only  after  actual  combat  had  been  engaged  in.  Such  soldiers  com- 
plain of  dyspnea  upon  slight  exertion,  and  ofttimes  nocturnal  dyspnea;  pains 
over  the  precordium  and  referred  down  the  arms  are  common,  especially  after 
effort.  They  become  tired  upon  slight  exertion  and  frequently  dizzy.  In 
addition  to  these  symptoms  there  may  be  numerous  diverse  and  disjointed  com- 
plaints. 

Examination. — ^The  patient  has  a  characteristically  worried  and  anxious 
look.  There  is  usually  a  well-marked  coarse  tremor  of  the  hands,  and  even,  in 
severe  cases,  generalized  tremors.  The  hands  are  usually  moist  and  the  patient 
siw^eats  profusely  without  adequate  cause.  Precordial  areas  of  hyperesthesia 
ajne  common.  The  heart  shows  little  change,  if  any,  in  size  and  murmurs  are 
practically  always  functional  in  character,  if  present.  Tachycardia,  however, 
is  generally  pronounced  and  the  rate  of  the  heart  is  unduly  raised  by  exercise, 
generally  failing  to  return  to  the  previous  rate  two  minutes  after  exercise. 
Respirations  are  rapid  also.  The  tendon  reflexes  are  exaggerated,  whereas 
corneal  and  palatal  reflexes  are  absent.  Functional  gastric  disorders  are  com- 
mon, but  there  is  no  evidence  of  organic  disease  (Musser^. 

Very  briefly  the  above  description  applies  to  affected  soldiers,  but  it  should 
^ot  be  forgotten  that  similar  symptoms  and  findings  may  be  observed  in  civil 
practice  in  patients  who  have  undergone  severe  physic  strain  or  shock.  Fur- 
thermore, it  has  been  pointed  out  that  the  individuals  predisposed  to  the  fear 
neurosis  usually  and  characteristically  seek  such  employment  or  so  guide  their 
lives  that  danger,  strain,  and  so  on  are  reduced  to  a  minimum. 

Prognosis  and  Treatment. — Remove  the  exciting  cause,  and  in  the 
ptat  majority  of  cases  the  symptoms  will  disappear.  Cohn^  very  graphic- 
ally relates  how  immediate  and  rapid  was  the  disappearance  of  these  cases  in 
the  A.  E.  F.  following  the  signing  of  the  Armistice. 

» Amer.  Jour.  Afed  Sci.,  1918,  civ,  883. 
« Ibid.,  1919,  clviii,  453. 
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oogji  sometimes  a  cyclic  irregularity  is  observed — i.  e.,  every  second, 
mthy  sixth,  or  eighth  beat  being  an  extrasystole.  To  explain  the  premature 
ntractions  that  arise  in  the  ventricle  it  must  be  remembered  that  the  ventricle 
intracts  as  a  result  of  stimuli  from  the  auricle.  If  an  impulse  arises  in  the 
Mtride  a  premature  contraction  occurs,  which  is  followed  by  a  long  pause, 
d  eqdained  by  Ehigelmann,  this  long  pause  is  a  consequence  of  the  premature 
ntiaction,  the  ventricle  being  still  in  the  refractory  stage  (lacking  excitability) 
Am  the  next  physiologic  stimulus  reaches  it,  and  it  is  not  until  the  following 
linuhis  arrives  that  contraction  can  again  be  produced.  On  the  other  hand, 
jHmature  contractions  arising  in  the  auricle  are  followed  by  ventricular  re- 
I,  as  this  ventricle  always  responds  to  auricular  contractions  placed  in  a 
The  auricular  extrasystole  is  followed  by  a  pause  which  plus  the 
needing  beat  is,  however,  not  equivalent  to  two  full  cycles  of  the  normal 
bgrtfam  as  is  the  ventricular  extrasystole  with  its  preceding  beat  (period  of 
irtorbance). 

The  various  forms  of  arhjrthmia  described  below  are  due  to  the  occurrence 
i  these  extrasystoles.  (6)  Twin  pulse  (coupled  beats,  allorhythmia).  When 
■0  beats  follow  each  other  quickly  (the  diastole  being  shortened),  and  the 
ffxt  two  not  so  quickly  (the  diastole  being  lengthened),  we  have  produced  the 
Ndsus  bigeminus.  The  first  and  second  beats  may  be  of  equal  strength, 
mt  (tften  the  second  is  relatively  feeble.  This  is  best  determined  by  ausculta- 
ioD  of  the  heart,  since  the  second  systoUc  contraction  (of  the  ventricle)  may, 
udeed,  be  so  weak  as  not  to  give  rise  to  a  palpable  beat  at  the  wrist.  I  have 
itquently  observed  the  pulsus  bigeminus  in  mitral  disease.  With  respect 
x>  the  diastole,  the  approximated  pulsations  may  be  in  blocks  of  three  (pulsus 
aigeminus)  or  even  of  four  (pulsus  quadrigeminus). 

Etiology. — Baumgarten's  classification  of  the  causes  of  extrasystoles 
(quoted  by  Osier)  is  the  best,  and  is  here  given: 

(1)  Those  due  to  central — cerebral — causes,  either  organic  disease,  as  in 
beoorrhage  or  concussion,  or,  more  conunonly,  psychical  influences. 

(2)  Reflex  influences,  such  as  produce  the  cardiac  irregularity  in  dyspepsia 
Hd  diseases  of  the  liver,  lungs,  and  kidneys.     Fatigue  in  those  predisposed. 

(3)  Toxic  influences.  Tobacco,  coffee,  and  tea  are  common  causes.  Various 
drags,  as  digitalb,  belladonna,  and  aconite,  may  induce  it. 

(4)  Changes  in  the  heart  itself,  (a)  In  the  cardiac  gangUa.  Fatty,  pig- 
mentary, and  sclerotic  changes  have  been  described  in  cases  of  this  sort. 
W  Mural  changes  are  conunon  in  conditions  of  this  kind.  Simple  dilatation, 
wtty  degeneration,  and  sclerosis  are  most  commonly  present.  In  every  case 
^  extrasystole,  no  matter  what  the  cause,  reflex  or  otherwise,  there  must,  of 
jBCessity,  be  some  pathologic  lesion  in  the  heart  or  its  nervous  mechanism. 
^  hig^  blood-pressure  may  be  associated  with  extrasystoles. 

Excluding  sinus  arhythmia,  about  40  per  cent,  of  the  cardiac  irregularities 
**  caused  by  extrasystoles.. 

Ssrmptoins. — ^Extrasystolic  arhythmia,  particularly  when  functional  or 
'  reflex  origin,  may  exist  for  many  years.  Symptoms  referable  to  the  heart 
^y  be  absent,  although  in  some  instances  the  extrasystole  causes  a  thud  to  be 
B^>erienced,  or  the  feeling  as  if  the  heart  "had  turned  over" ;  a  feeling  of  empti- 
Ite  in  the  region  of  the  pericardium  sometimes  follows  the  long  pause  of  the 
vmtricular  extrasystoles. 

Duq^osis. — ^Palpation  and  auscultation  of  the  heart  while  examining  the 
nbe  are  matters  that  should  never  be  neglected  if  reliable  results  are  to  be 
btained.  A  strip  of  tracing  from  the  radial  artery  will  suflice  to  show  whether 
ke  extrasystole  is  auricular  or  ventricular  in  origin  by  measuring  the  distance 
etween  the  beat  preceding  the  premature  combination  and  the  end  of  the  ex- 
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I  Etiology. — ^Lewis'  analysis  of  126  cases  showed  an  antecedent  history  of 

either  rheumatism  or  chorea  in  70  per  cent.  Among  non-rheumatic  subjects 
it  i^as  more  frequent  in  males  than  females,  and  was  commonest  in  advanced 
lif •^  In  the  rheumatic  type  the  vast  majority  of  patients  are  from  twenty  to 
Gtt^  years  of  age.  Of  Lewis'  series  of  fibrillating  cases,  52  per  cent,  presented 
Exutral  stenosis.  Other  cardiovascular  conditions  with  which  fibrillation  is 
associated  are  mitral  regurgitation,  aortic  disease  (rare),  myocarditis,  and 
ixmterstitial  nephritis. 

Auricular  fibrillation  constitutes  over  40  per  cent,  of  the  various  arhythmias 
seen  in  a  general  medical  ward. 

Symptoms  and  Diagnosis. — In  general,  the  ventricular  rate  varies 
from  100  to  160.  With  normal  conduction  the  rate  may  reach  200  or  over 
(delirium  cordis),  while  impairment  of  this  function  may  reduce  it  to  40  or 
even  less.  An  accurate  diagnosis  requires  the  use  of  the  electrocardiograph. 
Graphic  curves,  both  arterial  and  venous,  show  an  irregular  succession  of 
stiong  and  weak  contractions.  The  ventricular  form  of  venous  pulse  is  pres- 
ent, and  is  also  found  in  tricuspid  regurgitation. 

Auricular   fibrillation   is   usually    recognizable    by    clinical    observation. 

The  pulse  is  rapid,  usually  over  120  per  minute,  and  absolutely  irregular  in 

force,  rate,  and  voliune.    The  irregularity  of  rate  and  force  is  best  appreciated 

l>y  the  stethoscope  at  the  apex.    The  successive  pulse-waves  are  so  irregular 

tliat  it  is  impossible  to  draw  any  definite  conclusion  as  to  the  blood-pressure. 

Various  methods  (e.  gf.,  Janeway's  average  pressure;  pulse  deficit  method) 

o£  taking  the  blood-pressure  have  been  recommended  to  secure  information  of 

j^iiictional  ability  of  the  heart.    The  associated  phenomena  and  cardiovascular 

fusions,  often  grave  and  indicating  cardiac  failure,  are  of  great  diagnostic 

irnj>ort. 

Prom  other  forms  of  arhythmia,  such  as  extrasystoles  and  partial  heart- 
^^c>ci,  auricular  fibrillation  is  distinguishable  by  its  greater  persistence,  by 
^«^  effect  of  exercise,  which  increases  the  irregularity  of  the  latter  whUe  it 
^^^^ds  to  remove  that  of  the  former.  Similarly,  drugs  of  the  belladonna  group 
^^Rravate  fibrillation  and  diminish  partial  functional  heart-block.  TTie 
P^'^systolic  murmur  of  mitral  stenosis  generally  vanishes  in  auricular  fibril- 
'"'^ion,  but  not  invariably  (Talley). 

Prognosis. — ^This  depends  upon  the  associated  conditions,  the  ventricular 

e  (the  slower  the  rate,  the  better  the  prognosis),  and  the  response  to  treat- 

^     ^'Dt.    If  the  patient  is  willing  not  to  make  any  unwonted  exertion,  a  guardedly 

^^X'orable  prognosis  is  permissible  in  many  cases.     Musser,  on  the  other  hand, 

^^^  studied  a  case  in  whom  the  fibrillation  apparently  persisted  for  twenty  years. 

*^  Orty-eight  per  cent,  of  the  cases  of  auricular  fibrillation  followed  by  White^  for 

^^*o  or  three  years  have  died. 

Treatment. — ^Rest  is  an  important  item  of  treatment.  Digitalis  acts 
^ost  satisfactorily.  It  is  in  this  condition  that  Mackenzie  says  it  acts  almost 
^  a  specific,  and  that  as  a  result  of  the  splendid  results  achieved  from  its  use 
digitalis  has  secured  the  reputation  it  enjoys  in  the  treatment  of  cardiac  con- 
ditions. It  acts  by  producing  a  block  in  the  bundle  of  His  which  checks  the 
numerous  ventricular  stimuli  from  the  auricle.  On  the  other  hand,  in  cases  of 
advanced  myocardial  degeneration  this  drug  may  fail.  The  rate  of  the  pulse 
serves  as  a  guide  to  its  administration,  and  when  normal  again  for  the  individual 
it  should  be  discontinued.  Canby  Robinson-  advocates  giving  digitalis  in  a 
single  large  dose,  15  c.c.  of  the  tincture  per  100  pounds.  The  effect  of  the  drug 
upon  the  heart  is  first  manifest  in  from  two  to  four  hours;  the  drug  attains  its 

*  Amer,  Jour.  Med.  Sci.,  1919,  clvii,  5. 
« Ibid.,  1920,  clix,  121. 
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the  condition  in  man;  he  showed  that  constriction  of  the  circular  layer  of  muscle 
at  the  auriculoventricular  junction  in  the  heart  of  tortoises  causes  a  cessation 
of  the  rhythmic  action  of  the  heart  so  that  the  auricles  and  ventricles  become 
independient  in  their  contractions,  the  former  beating  more  rapidly  than  the 
latter.    The  impulse  in  the  human  subject  flows  through  a  bundle  of  neuro- 
muscular tissue  extending  from  the  right  side  of  the  interauricular  septum  to 
the  interventricular  septum  just  below  the  pars  membranacea;  it  is  approxi- 
mately 18  nmi.  long,  2  nmi.  broad,  and  1.5  mm.  thick.    Now,  if  this  pathway 
for  the  impulse  is  blocked  the  phenomena  of  Adams-Stokes  disease  may  be  pro- 
duced,   l^langer  has  been  able  to  gradually  compress  the  bundle  of  His  and 
bring  about  varying  degrees  of  heart-block:  e,  g,,  at  first  there  occurs  an  oc- 
casional failure  of  ventricular  contraction,  then  a  ratio  of  auricular  to  ventricular 
beats  of2tol,3tol,4tol  (partial  block),  and  finally  complete  block  when 
the  ventrides  contract  slowly  and  independently  of  the  auricular  rhythm. 
^^  the  other  hand,  mild  cases  of  partial  block  exist  in  which  there  is  simply  a 
^lay  in  transmission  of  the  auricular  impulse  through  His'  bundle  to  the  ven- 
^Hcde  (delayed  conduction  time — ^prolonged  cm>  interval). 

Various  pathologic  changes  in  tihe  bimdle  of  His  have  been  foimd  post- 
't^ortem,  thus  confirming  the  results  of  physiologic  experiment.  For  example, 
Stengel  found  an  atheromatous  patch  over  the  bundle  of  His;  Ashton,  Norris 
*nd  Laveson,  and  others  a  gummatous  involvement  of  this  structure,  while 
W'alter  James^  noted  recent  ulceration.  Temporary  and  incomplete  heart- 
^focik  has  been  noted  in  certain  acute  infectious  (typhoid  fever,  diphtheria, 
^x^uenza,  pneumonia,  and  others)  and  in  the  fibroid  heart.  It  may  also  follow 
^e  prolonged  use  of  digitalis. 

Other  Types  of  Heart-block, — Sino-airial  block  is  a  type  of  heart-block  in 
^hich  the  impulse,  arising  in  the  sinus,  is  either  blocked  within  the  sinus  node 
Or  between  the  node  and  the  atrial  musculature.  It  may  be  recognized  clinic- 
^ly  by  the  dropping  of  a  complete  beat,  but  as  an  apparent  dropping  of  a  beat 
niay  be  due  to  other  causes,  e,  g,,  extrasystoles,  it  can  only  be  recognized  ac- 
t^rately  by  the  electrocardiogram.  Arborization  block  represents  a  type  of 
block  in  which  there  are  abnormal  deviations  of  the  Q,  R,  S  complex  in  the 
electrocardiogram.  The  cause  is  either  due  to  impulse  transmission  through 
Circuitous  and  aberrant  paths  or  to  delayed  transmission  through  normal 
channels  (Willius*).  It  is  a  prognostic  sign  of  ill  import.  Endocarditis  is  the 
Tinost  frequent  causative  disorder. 

Bundle  branch  block  is  recognized  only  by  the  electrocardiograph  and  is  a 
condition  in  which  conduction  through  one  or  the  other  branch  of  the  bundle  of 
His  is  delayed.  Delay  in  the  right  branch  results  in  an  electrocardiogram 
resembling  left  ventricular  hypertrophy ;  in  the  left  branch,  of  right  ventricular 
hyi>ertrophy. 

Symptoms. — ^The  important  features  are:  (a)  Bradycardia,  (6)  visible 
auricular  pulsation  of  the  cervical  veins,  and  (c)  cerebral  attacks. 

(a)  Bradycardia — the  slow  pulse  is  a  p)ersistent  feature  in  most  cases,  but 
it  may  be  paroxysmal.  The  rate  falls  to  40,  30,  20,  or  even  less  beats  per 
minute,  and  it  often  bears  a  definite  relation  to  the  normal  for  the  sufferer. 
The  pulse  is  scarcely  influenced  by  exercise  or  drugs  that  quicken  the  heart 
action.  Arhythmia  of  the  ventricular  contractions  may  be  noted,  but  is  not 
common. 

(6)  We  often  observe  a  2  to  1  or  3  to  1  rhythm  on  comparing  the  auricular 
impulses  as  noted  in  the  veins  of  the  neck  with  the  ventricular  systole.  This 
is  due  to  the  fact  that  most  of  the  former  fail  to  cross  the  bundle  of  His.    Feeble 

*  Amer,  Jour.  Med,  jSci., October,  1908. 

•  Arch,  Int.  Med.,  1919,  xxiii,  431. 
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auricular  sounds  may  be  heard,  when  the  ventricle  is  in  systole.    The  blood- 
pressure  is  notably  increased  (De  Renzi). 

(c)  The  cerebral  attacks  consist  principally  of  vertigo,  which  is  usually 
momentary,  sjTicope,  rarely  convulsive  seizures,  and  pseudo-apoplectifonn 
attacks.  The  attacks  of  unconsciousness  may  prove  fatal.  Heart-block  h  not 
necessarily  associated  with  Stokes-Adams'  phenomena  (syncopal  attacks). 
On  the  contrary,  most  cases  of  heart-block  do  not  have  the  seizures.  Wilson 
and  Robinson*  report  a  case  of  heart-block  in  which  they  were  able  to  show  by 
electrocardiographs  taken  during  the  syncopal  attack  that  the  attack  was  due 
to  ventricular  standstill  lasting  from  seven  to  eleven  seconds. 

Diagnosis. — Bradycardia  must  be  distinguished  from  Adams-Stokes 
disease.  The  former  is  characterized  by  a  pulse  below  48  beats  per  minute, 
with  corresponding  slowness  of  the  systole  and  the  auricular  impulse,  and  it 
has  a  different  etiology  {vide  ante).  Doubtless,  atypical  cases  of  the  Adana- 
Stokes  syndrome  occur,  due  to  slight  degenerative  changes  in  the  bundle  d 
His,  and  these  may  exist  for  years  before  the  clinical  picture  becomes  tyjricaL 
Krumbhaar  reports  a  case  of  transient  attacks  of  heart-block  in  which  the  right 
branch  of  the  bundle  of  His  was  found  completely  obliterated;  this  condition 
alternated  with  normal  pulse.  There  are  instances  in  which  the  bundle  of 
His  shows  no  pathologic  changes  (Edes  and  Councilman). 

Recurring  extrasystole,  simulating  heart-block,  may  be  due  to  hjTW^ 
rhythmicity  of  the  atrioventricular  bundle  and  not  due  to  blocking  of  thb 
stricture  (Junctional  variety).  Here  there  occurs  a  forcible  venous  pulsation  in 
the  neck  "without  either  a  radial  pulse  or  a  discoverable  pulsation  in  the 
innominate  artery"  (James).  Seven  cases  have  been  recorded  in  the  literature.* 
Clarac  and  Pezzi  invite  attention  to  contraction  of  the  auricle  coinddently 
with  the  first  part  of  the  contraction  of  the  ventricle,  causing  a  explosive  first 
sound,  which  testifies  to  total  heart-block  if  the  ventricle  beat  is  regular. 

The  prognosis  is  grave  in  cases  showing  persistent  heart-block  of  high 
grade.  In  young  patients,  whose  heart  muscle  is  functionally  efficient,  the 
prognosis  is  usually  good.    The  functional  form  gives  a  favorable  prognosis. 

Treatment. — ^This  consists  in  rest  in  bed  and  in  overcoming  the  feeble 
condition  of  the  circulation  by  free  stimulation.  In  cases  presumably  due  to 
syphilis,  the  iodids  in  massive  doses  should  be  given.  *  In  the  functional  fonn, 
atropin  changes  the  ratio  between  auricular  and  ventricular  beat,  so  as  to  cause 
the  heart-block  to  disappear.  During  the  syncopal  attacks  but  little  can  be 
done  for  the  patient,  though  nearly  every  type  of  drug  which  has  any  effect  on 
the  heart,  directly  or  indirectly,  has  been  recommended. 

PAROXYSMAL  TACHYCARDIA 

Definition. — A  condition  characterized  by  the  abrupt  onset  of  cxtrefflrfy 
rapid  heart  rate  as  a  result  of  "new,  rhythmic,  and  pathologic  impubrt 
(Th.  Lewis). 

Pathology  and  Etiology. — In  the  few  cases  that  have  come  to  autopyi 
fibrosis  of  the  heart  wall  has  been  the  most  frequent  finding.     Nerve  leaoos 
have  been  found  at  times,  but  it  is  questionable  if  they  have  had  any  HatcX 
association  with  the  condition.     In  regard  to  etiology,  males  are  more  b^ 
quently  affected  than  females.     The  condition  may  occur  in  any  decade  d 
Ufe  after  the  first.     Rheumatic  fever  occasionally  is  noted  in  the  history  ol 
these  patients,  and  at  times  mitral  stenosis  or  myocardial  degeneration  is 
associated  with  it. 


1  Arch.  Int.  Med.,  1918^  xxi,  1S3 
*  See  Pepper  and  Austin,  A 
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Paroxysmal  tachycardia  is  produced  in  the  following  manner:  Normally, 

rhythmic  inipulses  arise  at  the  so-called  "pace-maker"  of  the  heart,  located 

at  the  junction  of  the  superior  vena  cava  and  the  right  auricle.    At  times  an 

abnormal  focus  of  impulse  formation  arises  in  the  heart  wall,  usually  the  auricle, 

from  which  rhythmic  impulses  are  sent  out  at  a  more  rapid  rate  than  the  usual 

pace-maker  rate,  and  which  "dominate  the  movements  of  the  whole  heart." 

Lewis  says  they  may  be  regarded  as  a  regular  series  of  premature  beats. 

As  a  result  of  these  new  formed  impulses  there  is  a  sudden  and  marked  increase 

in  the  heart  rate.    Vaughan  has  shown  that  the  site  of  impulse  formation  may 

be  rarely  in  the  ventricles  (ventricular  hyperirritability). 

S3nnptonis. — ^The  clinical  picture  in  most  instances  of  the  complaipt 
is  made  up  of  recurring  paroxysms  of  heart  hurry.  These  attacks  may  come 
suddenly  without  prodromes.  If  the  latter  occur,  they  consist  of  vertigo, 
tinnitus,  a  sense  of  impending  danger,  and  sometimes  a  "heart-flop"  due  to 
^xtrasystole.  The  "flop,"  however,  more  commonly  ends  the  paroxysm, 
^^ith  the  onset  of  the  paroxysms  the  cardiac  movemerUs  leap  to  150,  175,  200, 
250,  or  even  to  300  beats  per  minute.  The  pulse  is  feeble,  small,  readily 
impressible,  as  a  rule,  and  sometimes  irregular.  Rarely  it  is  full, 
^tax)ng,  and  of  good  tension.  The  respiraiion  may  or  may  not  be  increased 
^*^  frequency,  but  dyspnea  is  not  common.  At  first  pale,  the  skin  soon  be- 
'^^^mes  flush^,  and  the  countenance  may  wear  an  anxious  expression;  but 
^**xless  "palpitation"  is  associated  there  are  no  symptoms  present  that  denote 
"^^^  intense  degree  of  suffering.  In  many  cases  the  patient  is  not  conscious  of 
l^*llpitation,  or  there  may  be  a  sense  of  slowing  of  the  heart,  when  in  reality 
^i^c  cardiac  contractions  may  be  increased  to  200  or  more;  this  is  typical  tacky- 
'^^^^rdia.  Gallavardin  claims  that  the  temperature  is  liable  to  be  higher  and  the 
^i^chycardia  more  pronounced  in  the  early  morning  than  in  the  afternoon. 
^^  a  chlorotic  girl  I  found  that  the  pulse-rate  increased  from  the  normal 
^*^te  to  200  beats,  and  lasted  for  a  few  minutes  at  each  visit  to  my  office.  H. 
^^.  Wood  reports  a  case  occurring  in  a  physician  eighty-six  years  of  age,  who 
fc^as  had  attacks  since  his  thirty-seventh  year,  the  pulse  rising  quickly  to  200 
^>eats  per  minute. 

Physical  Signs. — A  diffuse,  rapid,  and  regular  impulse  may  be  observed 

^^^n  inspection  sjid  palpation,  but  seldom  is  there  an  enlargement  of  the  heart. 

*XTie  sounds  are  slightly  modified,  the  first  being  accentuated  and  the  second 

-^ortic  diminished  in  intensity,  owing  to  the  lessened  amount  of  blood  thrown 

into  the  aorta  with  each  systole;  the  intensity  of  the  second  pulmonic,  however, 

Xnay  be  increased.     An  apical  systolic  murmur  is  occasionally  audible.     The 

carotids   pulsate,  and   on   ausculting   over   them  a  murmur  is  sometimes 

lieard. 

Diagnosis. — I  would  restate  the  fact  that  a  high  pulse-rate  (200  or  over  a 
minute)  and  an  absence  or  only  a  slight  sense  of  palpitation  or  rapid  heart 
.action  are  the  distinctive  features  of  tachycardia.  In  palpitation  (previously 
<jonsidered)  the  pulse-rate  is  not  usually  so  high,  while  the  associated  phenomena 
of  dyspnea,  precordial  constriction,  smothering,  and  painful  anxiety  are  cor- 
respondingly more  pronounced. 

Prognosis. — In  the  majority  of  cases  no  serious  impairment  of  the  gen- 
eral health  follows,  though  the  course  is  exceedingly  chronic  and  recoveries 
are  comparatively  rare.  At  times  death  occurs  during  a  paroxysm.  The 
duration  of  tachycardia  varies  from  one  to  two  or  more  decades. 

The  treatment  is  to  be  conducted  on  the  lines  advanced  for  Palpitation 
{vide  p.  674).  Fairbrother  has  cut  short  the  paroxysm  in  his  own  case  by  either 
walking  or  an  exercise  like  a  girl  skipping  the  rope.  An*  abdominal  binder, 
with  a  view  to  emptying  the  splanchnic  vessels,  may  reduce  the  excessive 
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pun  is  due  to  acute  dilatation  of  the  heart.    Heberden  first  made  the  ob- 
>n  that  angina  is  essentially  a  vascular  pain,  and  showed  its  extracardiac 
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Etiology. — Cases  of  angina  unassociated  with  arterial  sclerosis,  hyper- 
r,  aartic  regurgitation,  or  adherent  pericardium,  are  rarely  encountered. 
few  exceptions  sclerosis  of  the  aorta  and  coronaries  is  present,  and  pre- 
to  the  condition.  This  view  receives  some  degree  of  color  from  the 
that  angina  usually  occurs  after  the  fortieth  year,  and  principally  in  the 
Bramwell,  however,  analyzed  178  cases,  and  in  48,  or  26.9  per  cent., 
d^nite  lesions  were  detected  either  in  the  heart  or  aorta.  Angina  pectoris 
the  young  should  always  suggest  syphilis.  Anders  has  collected  270  cases 
from  the  literature,  of  which  26.5  per  cent,  gave  evidence  of  syphilis.  These 
figures  are  much  too  low,  as  no  mention  is  made  of  the  Wassermann  test  in  250 
■^  them,  dependence  being  placed  solely  on  the  history.  It  may  be  a  sequel 
influenza.     Dyspeptic  disturbances  may  aggravate  the  disease.     The  deter- 

factors  of  the  attack  are  undue  exertion  and  mental  emotion. 
Sjinptoms. — ^The  paroxysm  beeins  quite  suddenly  during  the  action  of 
or  other  exciting  cause,  and  often  cluring  exercise  after  a  heavy  meal. 
is  excruciating  pain  of  a  grip-like  character,  affecting  the  entire  chest  and 
rendering  the  body  motionless.    The  pain  radiates  most  frequently  to  the  left 
dvNikler,  though  also  to  the  right,  and  thence  to  the  back,  neck,  and  down  the 
to  the  fingers.     Not  less  agonizing  than  the  pain  is  the  awful  sense  of 
ipending  death.     "The  sense  of  constriction  without  pain  occurring  after  the 
oidiiiaiy  exciting  causes  of  angina  is  always  highly  suggestive''     (Herrick 
Mni  Nuzum).     Coldness  and  numbness  of  the  fingers  or  in  the  precordial  area 
may  be  present.    The  countenance  is  frequently  pale,  and  may  assume  a 
leaden  hue,  and  is  usually  bathed  in  cold  perspiration.    The  respirations 
mat  shallow  or  even  temporarily  arrested,  and  the  patient's  anxiety  is  ex- 
treme.   The  heart's  action  may  be  regular,  and  the  arterial  tension  is  gen- 
cvidly  increased  markedly,  though  in  many  cases  the  systolic  pressure  may 
be  lowered  or  normal.      The  duration  of  the  paroxysm  varies  from  a  few 
seconds  to  a  minute  or  two  (rarely  it  lasts  for  hours),  and  after  the  attack, 
^hich  subsides  suddenly,  gaseous  eructations,  vomiting,  or  the  discharge 
of  t  large  amount  of  dear  urine  may  occur.    Cheyne-Stokes'  breathing 
kiB  been  observed.    After  the  seizure  there  may  be  an  absence  of  signs,  and, 
^kogh  there  is  weakness,  this  soon  disappears.    The  attack  may  recur  at  inter- 
▼ib  varying  from  a  few  days  to  as  many  years. 

Varieties. — 1.  A^*g*"ft  mAJor,  or  severe  form,  in  which  arterial  disease 
la  Qnif (ffmly  present.  Its  subvarieties  are  thus  classified  by  Osier:  (a)  the 
fcindnant  or  rapid  form  with  one  or  two  attacks  only,  or  sometimes  with  the 
^Qodtticm  known  as  status  anginosus;  (b)  the  form  with  a  duration  of  one  and 
fUf  to  two  years  and  a  varying  number  of  attacks;  (c)  the  chronic  form,  last- 
4S  upward  of  ten  years  with  a  varying  number  and  growing  intensity  of 
^ttido,  that,  for  instance,  of  John  Hunter,  whose  first  seizure  occiured 
twenty  years  before  his  death;  and  (d)  lastly,  the  small  group  of  cases  which 
tey  last  for  months,  or  as  long  as  two  years,  with  attacks  of  great  severity, 
ud  yet  may  completely  recover. 

2.  Anfina  ndnoTy  or  mild  form,  usually  described  as  "false  or  pseudo- 

JUigina,"  with  its  subgroups,  the  neurotic,  the  vasomotor  (Nothnagel),  and  the 

toxic  forms.     Mackenzie,  among  others,  forcibly  protests  against  this  term, 

"pseudo-angina."     He  maintains  that  angina  pectoris  is  an  entity  character- 

ued  chiefly  by  severe  cardiac  pain  which  is  dependent  upon  lesion  of  the  heart 

and  blood-vesseb;  to  term  pain  in  the  region  of  the  heart  unassociated  with 

organic  heart  disease  as  pseudo-angina  is  but  a  confession  of  ignorance  of  the 
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riate  the  action  of  the  exciting  causes,  but  also  to  overcome  any  predisposing 
ices  that  may  exist.    Prolonged  rest  in  bed  should  be  enjoined  in  true 
dc  cases,  and  in  those  who  cannot  walk  without  pain.    Excessive  tobacco 
must  be  discontinued.     Schott  prefers  baths  (efiFervescent)  and  pas- 
movements  to  drugs  or  other  methods.     Passive  movements  alone  should 
be  performed  by  an  assistant,  but  later  may  be  safely  entrusted  to  the 
l^itient.    In  cases  in  which  the  arterial  tension  is  habitually  exalted,  nitro- 
[^^oerin  in  increasing  doses  is  to  be  used  perseveringly,  beginning  with  itrj 
(D.065)  and  increasing  by  tirj  (0.065)  every  five  or  six  days  imtil  the  physiologic 
[fleets  are  produced.    Sodium  nitrite  may  be  employed  alternately  with  the 
lyoerin,  the  dose  being  gr.  j  to  iij  (0.065-0.18)  three  or  four  times 
Says  Kohn/  to  ward  off  attacks  theohromin  has  fully  established  its 
rtScac^.    Romberg  has  urged  the  employment  of  digitalis.    Recently  a  case 
been  seen  in  which  the  very  frequent  paroxysms  of  the  patient  were  re- 
>Keved  by  benzyl  benzoate,  4  c.c.  of  the  20  per  cent,  emulsion  every  four 
c^Ikniis.    Marked  arterial  sclerosis,  if  there  be  a  syphilitic  history,  is  favorably 
^inlhienced  by  a  long  course  of  p>otassium  iodid.     In  cases  in  which  there  is 
iiBpank  recurrence,  sodium  nitrite  in  2i-gr.  tablets  (dose,  1  to  4  tablets)  is  recom- 
mended.    Allbutt  lauds — (a)  the  high-frequency  current,  and  (6)  the  adminis- 
tiition  of  the  lactic  acid  bacillus.     When  hypertrophy  of  the  left  ventricle  is 
csoessive,  I  use  the  following: 

IJ.     Sodii  bromidi,  3iv  (16.0); 

Tinct.  aconiti,  ttrI  (3.3) ; 

Elix.  aromatici,  q.  s.  ad.  fjiij  (90.0). — M. 

Sig.  Teaspoonful  in  water  after  meals. 

It  may  be  omitted  at  the  end  of  every  two  weeks  for  two  or  three  days.  Dys- 
peptic troubles  should  be  rectified.  For  Cheyne-Stokes'  breathing  Allbutt  ad- 
vises the  inhalation  of  oxygen  and  carbon  dioxid  alternately.  Venesection  may 
kc  employed  in  high  arterial  tension. 


IV.    CONGENITAL  AFFECTIONS  OF  THE  HEART 

These  result  from  two  leading  causes:  (1)  Arrested  development,  and  (2) 
fetal  endocarditis.  Occasionally,  both  these  factors  are  operative.  It  is 
^t  infrequently  found  in  patients  suffering  from  congenital  syphilis,  as  evi- 
doieed  by  a  positive  Wassermann  reaction. 

(1)  Arrested  development  may  produce  a  great  variety  of  anomalies: 
(c)  Acardia,  absence  of  the  organ.     (6)  Cor  biloculare,  or  reptilian  heart,  in 
wliieh  the  septum  between  the  auricles  and  ventricles  is  absent,  thus  reducing 
the  number  of  chambers  to  two.     (c)  Absence  of  the  interventricular  septum^ 
the  heart  consisting  of  three  chambers  {cor  trilocvlare) .     (d)  Patency,  or  in- 
complete closure  of  the  foramen  ovale.     Persistence  of  the  foramen  is,  in  the  major- 
ity of  cases,  associated  with  obstruction  of  the  pulmonary  valve,  though  it 
may  be  solitary,     (e)  An  anomaly  known  as  ectopia  cordis  deserves  mention. 
The  sternum  is  usudly  divided  vertically,  and  the  heart  is  either  entirely  ex- 
posed or  beating  just  beneath  the  skin  in  the  cardiac,  thoracic,  or  abdominal 

1  Berliner,  klin.  Wochen.,  May  17,  1915. 
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Differential  Diagnosis.— 

CONQENITAL   LeSIONS 

Bistory  of  almost  constant  cyanosis,  be- 
ginning in  the  first  week  after  birth. 


Jli^t  enlargement  of  the  heart.  It  is  the 
ri^t  ventricle  and  non-progressive. 

[/ma  and  musical  murmurs  present,  au- 
dible over  upper  third  of  sternum,  with 
small  area  of  transmission  upward  and 
to  the  left;  second  soimd  weak. 

[)eficient  bodily  development. 

Mental  faculties  in  abeyance. 


Acquired  Lesions 

Not  so;  history  of  endocarditis  or  of 
rheumatism  or  other  complaints  in 
which  endocarditis  occurs  as  a  com- 
plication. 

Enlargement  marked,  frequently  involv- 
ing the  left  ventricle,  and  progressive. 

Audible  over  apex  or  base;  definite  large 
areas  of  transmission  Second  sound 
frequently  accentuated. 

Bodily  development  good,  as  a  rule. 
Mental  faculties  normal. 


The  prognosis  is  exceedingly  grave.  Many  succumb  within  a  few  days 
ifter  birth,  more  than  one-half  before  the  expiration  of  one  year,  and  not  less 
than  three-fourths  before  the  end  of  the  third  year.  Few  survive  the  first 
decade  of  life,  and  fewer  still  reach  full  adolescence.  The  form  giving  the  most 
favorable  prognosis  is  pulmonary  stenosis  with  defective  septa.  There  is  a 
disposition  to  affections  of  the  lungs  (phthisis),  nerve  complaints  (convulsions). 

The  treatment  is,  in  the  main,  hygienic.  The  body  must  be  warmly 
dad.  The  diet  is  to  be  judiciously  arranged,  yet  liberal.  Gentle  exercise, 
when  it  can  be  taken,  is  valuable,  as  are  also  daily  spongings  of  the  surface 
followed  by  friction.  Special  therapeutic  indications  may  arise,  and  must  be 
met  in  accordance  with  general  principles. 
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^|i¥iirftl  evidences  of  involvement  of  the  aorta  and  heart  almost  never  appear^ 
before  the  thirty-fifth  year."  [ 

Symptoms. — ^The  chief  symptoms  are  pain,  which  may  be  either  precordial 
or  anginal  in  character;  dyspnea,  which  may  be  induced  by  effort,  or  may  be 
paroxysmal  in  character,  coming  out  of  an  apparently  clear  sky  and  lasting  for' 
ten  or  fifteen  minutes;  and  palpUaiion,  which  is  noticed  in  a  large  majority  of 


Physical  Findings. — ^The  area  of  dulness  above  the  heart  is  increased  and 
frequently  there  is  epistemal  pulsation.    A  systolic  murmur  is  usually  heard^ 
varying  in  intensity  from  a  soft  blow  to  a  loud;  rough,  harsh  murmur.    When* 
aortic  insufiSciency,  the  most  frequent  complication,  is  present,  there  are  also 
the  physical  signs  of  this  condition,  and  the  same  maybe  said  of  aortic  aneurysm;' 
Diagnosis. — If,  in  addition  to  the  positive  Wassermaim  and  aortic  systolic* 
murmur,  roentgenologic  examination  shows  a  widening  of  the  arch,  the  diag-^ 
nosis  is  usuaUy  readily  made.    Specific  aortitis  ih  usually  presumed  to  be 
present  when  there  is  aortic  insuflBdency,  aortic  aneurysm,  or  dilatation.    An- 
gina pectoris,  the  fourth  important  complication  of  the  condition,  is  also  as-^ 
sumed  to  be  associated  with  syphilitic  aortitis  when  the  characteristic  pains  are 
present  together  with  a  systolic  basal  murmur  heard  best  over  the  aortic  car- 
tilage, transmitted  up  the  vessels  of  the  neck,  and  a  positive  Wassermann  test.' 
Prognosis. — According  to  Reed^  the  disease  is  of  progressive  character  and 
of  serious  prognosis.    Early  diagnosis  and  intensively  active  treatment  are? 
^^ccessary  to  prevent  the  complications  of  the  disease  progressing  rapidly.        ' 
Treatment. — Vigorous  antisyphilitic  treatment  is  indicated  in  order  to^ 
^ra^licate  the  spirochetes  in  the  aorta.   The  treatment  otherwise  is  symptomatic.' 
^^^orphin  at  times  is  necessary  for  the  relief  of  the  pain.     Benzyl  benzoate  haj^ 
Ml  successful  in  some  cases  in  relieving  this  symptom.  ^ 
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^'^^"teriosclerosis;  ArteriocapUlary  Fibrosis;  Endarteritis  Chronica  Deformans;  Atheroma) 

I  Definition. — An  atrophic  degeneration  of  the  median  arterial  coat  fol- 

^-^"^ed  by  compensatory  thickening  (hyaline)  of  the  intima. 

Pathology. — The  most  frequent  seat  of  the  sclerotic  process  is  the  aorta, 

^^d  the  next  most  common  the  coronary  arteries.    Other  vessels  implicated 

^^^  the  arteries  of  the  brain,  the  temporals,  radials,  brachials,  ulnars,  femorals, 

^^d  iliacs.     On  the  other  hand,  certain  arteries,  as  the  gastric,  hepatic,  and 

^^^senteric,  are  rarely  affected.     Two  forms  may  be  recognized:  (a)  the  cir- 

^^^mscribed  (atheroma)  and  (6)  the  diffuse.  There  is  also  a  secondary  variety 

^Ue  to  hypertension,  causing  dilatation  of  the  vessels,  slowing  of  the  current,^ 

^tid  compensatory  thickening  of  the  intima. 

(a)  drcmnscribed  Arteriosclerosis. — Naturally,  the  intima  presents  a{ 
smooth  internal  surface,  but  when  atheromatous  changes  occur  it  shows  local- 
ized areas  of  thickening,  often  hemispheric  in  outline,  yellowish-white  in  color,' 
and  their  favorite  seats  are  the  orifices  of  the  branches.  They  increase  in  depth 
and  superficial  area,  and  on  reaching  an  advanced  stage  their  interior  disin- 
tegrates into  granular  material  (atheromatous  abscess). 

Histologically,  in  circumscribed  or  nodular  atheroma,  the  middle  coat  is^ 
the  primary  seat  of  the  changes,  which  consist  of  localized  infiltrations.  These 
lesions  weaken  the  media  and  then  (as  shown  by  Thoma)  compensatory  proc-* 
esses  are  set  up  in  the  intima  and  adventitia  (Adami),  which  lead  to  the  forma- 
tion of  the  so-called  atheromatous  button.     The  latter  consists  in  a  hyperplasia 

*  Jour.  Amer.  Med.  Assoc.,  1919,  Ixxiii,  1832. 
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(&)  PolmoiiAiy  atheroma  is  considered  in  its  clinical  relations  in  connection 
with  the  diseases  of  the  heart  and  lungs. 

(c)  The  renal  typo  includes  those  instances  of  kidney  lesion  that  are  as- 
scxiated  with,  precede,  or  follow  general  arteriosclerosis.  The  condition  is 
essentially  an  atrophic  nephritis  due  to  the  diminution  of  the  blood-supply 
to  the  organs  in  consequence  of  the  narrowed  lumen  of  the  renal  arteries. 

(i)  In  this  type  the  peripheral  arteries  become  obliterated  and  cause  starva- 
tion of  the  tissue,  with  resulting  cramps  and  even  gangrene. 

Diagnosis* — ^Hardened  arteries,  increased  arterial  tension,  left  ventricular 

hypertrophy,  and  marked  accentuation  of  the  aortic  second  sound  form  a 

group  of  clinical  characters  that  leaves  no  doubt  as  to  the  diagnosis.    It  may 

be  the  occurrence  of  apoplexy,  acute  cardiac  dilatation,  or  of  some  other 

such  accident  that  leads  to  the  discovery  of  general  arteriosclerosis.    Slight 

albuminuria  is  generally  present.    A  murmur  may  be  heard  over  the  base. 

An  ophthalmoscopic  examination  is  of  the  utmost  value  as  a  diagnostic  aid, 

showing  sclerosis  of  the  retinal  vessels.     In  young  subjects  the  finding  of  a 

I>ositive  Wassermann  is  an  important  diagnostic  aid. 

C.  Beck  and  others  have  found  that  the  roentgen  rays  are  useful  in  deter- 
xiiming  the  extent  of  arteriosclerosis  {e,  g.,  whether  local  or  general). 

To  differentiate  the  murmurs  of  dilatation  of  the  left  ventricle  following 
jHe  hypertrophy  of  this  disease  from  organic  mitral  lesions  is  only  possible 
py  the  history  or  the  results  of  treatment.  In  aortic  stenosis  the  second  sound 
^    weak  and  the  pulse  less  voluminous  than  in  arteriosclerosis  {vide  Aortic 


Essential  hypertension,  a  condition  which  usually  results  in  severe  cer- 
^t>ial,  cardiac,  or  renal  lesions,  is  characterized  by  the  presence  of  a  single 
^^^y^^nptom,  hypertension,  for  an  indefinite  period  of  time.  Cases  of  persistent 
^hypertension  in  middle-aged  men  in  active  business,  given  to  the  pleasures  of 
^^*^«  table  and  excesses  in  alcohol  and  tobacco,  in  my  experience,  yield  to  treat- 
*^«nt,  prolonged  rest,  and  correction  of  the  habits  of  the  patient,  and  hence 
^^Xould  not  be  classified  as  belonging  to  this  clinical  group  of  true  hyper- 
tension. 

Prognosis. — ^Arteriocapillary  fibrosis  is   an   exceedingly   chronic,  though 
^^ually  a  progressive,  disease,  and  frequently  it  terminates  life.     The  axiom 
^Viat  a  man  is  as  old  as  his  arteries  has  been  borne  out  by  the  test  of  extensive 
clinical  observation.     However  extensive,  sclerosis  of  the  larger  vessels  has 
Apparently  little  effect  on  decreasing  longevity.      The  extent  of  kidney  in- 
volvement has  a  very  decided  effect  on  prognosis,  more  so  than  any  one  other 
factor.     Syphilitic  arterial  disease  is  usually  of  short  duration  as  compared 
to  other  types,  chiefly  on  account  of  the  more  serious  arterial  and  other  com- 
plications (aneurysm — aortic  insufficiency).     The  condition  may  prove  fatal 
either  with  great  suddenness,  as  when  it  occasions  apoplexy,  or  with  unwonted 
slowness.     Very  rarely  the  aorta  ruptures,  causing  instant  death.     Neither  the 
systolic  nor  the  diastolic  blood-pressure  gives  any  certain  indication  as  to  the 
condition  of  the  cardiovascular-renal  system  as  such;  and  when  changes  in  the 
vascular  system  are  accompanied  by  hypertension  both  conditions  may  he  de- 
pendent up>on  "the  presence  of  unexcreted  toxic  products  of  metabolism  in  the 
circulating  blood"  (Dana). 

Treatment* — ^Though  the  progress  of  the  disease  cannot  in  most  instances 
be  successfully  stayed,  it  can  be  retarded  freciuently  by  correcting  aggravating 
habits  and  by  removing  the  influence  of  ascertainal)le  causes.  The  syphilitic 
taint,  if  present,  requires  the  liberal  use  of  the  iodids  and  the  careful  use  of 
mercury  and  salvarsan. 
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ANEURYSM 


Definition. — ^A  true  aneurysm  is  a  circumscribed  dilatation  of  an  artery, 
med  of  one  or  more  of  its  coats. 

Classified  according  to  their  form,  aneurysms  are — (1)  sacculated,  (2) 
Bndric,  and  (3)  fusiform.  They  are  termed  axial  when  the  complete  cir- 
nnference  of  the  vessel  participates  in  this  dilatation,  and  peripheral  when  a 
D^  sac  is  confined  to  the  side  of  the  vascular  duct. 

Miliary  aneurysms  occiur  along  the  course  of  the  cerebral  vessels.  On 
be  other  hand,  aneurysms  may  attain  the  size  of  the  human  skull. 

By  Si  false  aneurysm  is  meant  one  in  which  the  coats  are  ruptured. 

A  dissecting  aneurysm  is  one  that,  owing  to  laceration  of  the  internal  coat, 
iBsects  between  the  layers  of  the  vessel  wall.  For  its  seat  it  usually  selects 
k  aorta,  and  may  traverse  its  entire  length. 

An  arteriovenous  aneurysm  arises  from  a  direct  fistulous  connection  between 
m  artery  and  a  vein  (aneurysmal  variz),  or  an  aneurysmal  sac  may  intervene 
ifsriease  aneurysm). 

Patliology  and  Pathogenesis.— The  wall  of  the  aneurysm  is  com- 
■ody  the  seat  of  arteriosclerosis,  which  Malkoff  claims  is  a  compensatory 
amngement.  Osier  states  that  the  origin  of  aortic  aneurysm  is  to  be  traced 
to  mesaortitis,  so  different  from  chronic  aortic  degeneration.  The  common 
aAoomatous  disease  does  not  often  produce  aneurysm.  Extreme  atrophy  of 
Ml  the  intima  and  media  is  not  uncommon  in  the  later  stages,  the  wall  of 
Ibe  sac  being  formed  chiefly  by  the  advendtia.  The  intima  (as  in  Daland's 
tut  of  aortic  aneurysm,  in  which  there  were  both  an  old  and  a  new  transverse 
mt)  may  become  lacerated,  and  finally  the  media  and  adventitia  tear;  this 
mdts  in  rupture  unless  the  adherent  neighboring  structures  compensate  for 
Ik  natural  wall. 

The  blood  in  the  aneurysmal  sac  is  composed  of  old  and  new  thrombi. 
Ike  latter  when  comparatively  recent  may  be  soft,  and  when  old  may  be  firm 
« even  calcified,  yellowish  in  color,  and  adherent  to  the  wall. 

Etiology* — Among  recognized  causes  are:  (1)  Arteriosclerosis. — Some  of 
^  conditions  that  originate  the  latter  at  all  events  also  tend  to  bring  about 
^Miysms.  According  to  Rasch,  syphilis  was  present  in  56  per  cent,  of  25 
^^wnysms  of  the  aorta  discovered  in  the  course  of  3165  necropsies  at  Copen- 
"4en,  and  Annsperger  found  it  in  48.6  per  cent,  of  37  cases.  Heller  has 
teid  85  per  cent,  of  aneurysms  due  to  syphiUs.  Since  the  advent  of  the  Was- 
•''inann  reaction  more  and  more  is  syphilis  being  recognized  as  the  one  out- 
J*nding  etiologic  factor,  so  that  at  the  present  time  there  are  some  who  teach 
^t  syphilis  is  the  cause  of  all  non-traumatic  aneurysms.  In  a  series  of  621 
^*8es,  58.5  per  cent,  were  of  luetic  origin.  In  view  of  the  fact  that  some  of 
?^  cases  had  not  been  submitted  to  the  Wassermann  test,  this  percentage 
^  too  low.  (2)  Sadden  Great  Strain. — ^This  may  be  productive  of  aneurysm, 
P^cularly  in  an  artery  weakened  by  pathologic  changes  such  as  are  induced 
"y  syphilis.  Thus  may  the  fact  be  accounted  for  that  most  instances  of  aneu- 
2^ni  occur  during  the  period  of  greatest  bodily  activity  in  the  male  sex.  (3) 
^oolie  plugging  of  a  vessel,  if  complete,  may  cause  aneurysmal  dilatation  on 
^  proximal  side  of  the  point  of  obstruction.  The  development  of  aneurysm 
^y  be  facilitated  by  the  mechanical  efforts  of  the  embolus,  which  may  be  of 
cwcareous  hardness,  as  when  it  comes  from  diseased  heart  valves.  Infectious 
Cfflboli  set  up  inflammation  and  softening.  (4)  Mycotic  Aneurysms. — That 
tfteurysms  sometimes  owe  their  existence  to  mycotic  origin  was  first  pointed 
>ttt  by  Osier,  who  found  an  abundant  growth  of  micrococci  in  the  aneurysmal 
lacB.    They  are  met  with  in  ulcerative  endocarditis,  and  are  often  small  and 
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tebne,  compressioii  of  the  spinal  cord  may  ensue,  and  is  an  intensely  ptiinful 
process.  I^«ssure  may  be  made  upon  the  esophagus,  causing  dytphoffia,  or 
upon  the  left  bronchus,  causing  bTonchiecttwia,  with  its  usual  sequdoe  (bronchor- 
liea,  fetid  bronchitb,  gangrene  of  the  lung). 

The  8M  may,  in  consequence  of  the  slow  ulcerative  process  that  attends 
Its  progress,  rvjiure  {vide  Prognosis).  Frequently  repeated  small  hemor- 
^^aga,  due  to  weepings  from  the  thinned  walls,  may  precede  the  fatal  rupture. 
*  saw  a  case  of  aneurysm  of  the  transverse  portion  in  which  rupture  into  the 
esophagus  resulted,  with  instantaneous  death. 

When  the  tumor  has  reached  the  subcutaneous  tissue  and  bulges  externally, 
tile  skin  covering  it  becomes  tense  and  shining,  and  with  increased  pressure  the 
Surface  becomes  reddened  and  Bnally  necrotic.  The  necrosed  area  is  covered 
^^th  a  dry  brown  scab,  which  later  is  thrown  off,  leaving  an  oozing  surface. 
-Rupture  soon  follows. 


Leadlnf  Bymptoms  in  Detail. — Among  these  pain  stands  primarily,  being 
the  first  and  most  constant.  It  is  of  two  kinds:  (a)  due  to  direct  pressure  upon 
And  stretching  of  the  nerves.  When  aneurysm  is  developed  suddenly,  a  sharp, 
excruciating  pain  is  felt  in  the  uppersternal  region,  accompanied  by  a  feeling 
of  "something  giving  way."  In  consequence  of  the  stretching  of  the  nerves  a 
constant  pain  is  experienced  that  is  subject  to  exacerbations  when  the  intra- 
aneurysmid  pressure  is  raised.  Pressure  against  the  bony  structures  causes 
erosion,  and  usually  produces  a  continuous  boring  pain.  In  a  recent  case  of 
UieuT^'sm  shown  in  clinic  at  the  Medico-Chirurgical  College,  however,  a 
tumor  of  the  size  of  a  goose's  egg  had  given  rise  to  no  suffering  whatever 
(Fig.  51).  In  latent  aneurysm  there  is  an  absence  of  pain.  Anpinose  attacks 
sometimes  occur  when  the  sac  has  its  seat  near  the  heart.  (6)  Reflected 
pains  of  a  neuralgic  character  may  be  excited  by  aneurysm.  This  is  true,  in 
particular,  of  aneurysms  situated  in  the  transverse  portion  of  the  aorta,  in 
which  instances  pain  is  commonly  fett  in  the  region  of  the  neck  and  occiput 
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frequent  seat  of  the  bulging — ^which  varies  in  size  from  a  hen's  egg  to  a  cocoa- 
nut'— is  over  the  first  and  second  right  interspaces  near  to,  and  frequently 
involving,  a  portion  of  the  sternum;  when  seated  just  beyond  the  aortic  orifice 
WL  pulsating  prominence  may  occupy  the  third  interspace  along  the  left  sternal 
l>order;  situated  in  the  transverse  section  of  the  aorta,  bulging  of  the  upper 
part  of  the  sternum  is  conmion.  In  the  descending  portion  the  swelling,  when 
present,  is  in  the  second  and  third  left  interspaces  near  the  sternum,  or  in 
tht  left  scapular  zone.  The  apex-beat  is  displaced  downward  and  outward, 
cliefly  from  pressure,  though  also  from  hypertrophy  (functional). 

Palpation, — ^The  protrusion  presents  a  more  or  less  yielding  and  elastic 

mass,  and  when  superificially  seated  fluctuation  may  be  obtainable.    The  degree 

and  the  rhythmic  expansile  character  of  the  pulsation  are  to  be  noted,  and  also 

tht  fact  that  there  is  an  alternate  contraction  and  dilatation  of  the  sac  in  every 

direction — a  distinctive  feature. 

If  the  aneurysm  is  largely  concealed,  bimanual  palpation  should  be  employed, 
tlie  palm  of  one  hand  being  placed  over  the  spine  and  that  of  the  other  over 
tlie  sternum.  In  rare  cases  aneurysmal  pulsation  is  only  yielded  when  the 
finger-tips  are  used,  and  especially  at  the  end  of  expiration.  A  diastolic  shock 
is  often  perceived,  and  forms  a  sign  of  no  little  value.  A  distinct  systoUc 
sliodc,  sometimes  accompanied  by  a  purring  fremitus,  can  also  be  felt  over  the 
^urysmal  sac. 

Percttasion. — If  the  growth  be  deep-seated,  percussion  may  give  negative 

•^ts;  when,  however,  the  tiunor  causes  bulging  or  comes  in  contact  with 

cdiiest  wall,  a  proportionate  area  of  fiatness  is  presented.    The  abnormal 

fiteld  of  dulness  may  be  the  only  symptom  present;  it  is  the  most  frequent  sign. 

Axicurysms  of  the  ascending  ardi  give  flatness  to  the  right  of  the  sternum; 

"those  of  the  transverse  arch,  over  the  upper  part  of  the  sternum  and  to  the  left; 

"^rhile  those  of  the  descending  portion  are  revealed  by  a  flat  area  between  the 

81>iiie  and  the  left  scapula.    With  flatness  of  the  percussion-note  there  is  a 

nae  of  increased  resistance.    There  is  generally  a  moderate  increase  in  the 

of  cardiac  dulness.    Conversely,  the  left  ventricle  has  been  found  of 

diminished  size  at  necropsy. 

Ausculialory  percussion  (practised  after  the  method  of  Sansom  and  Ewart) 
<|iiite  often  gives  valuable  results. 

Auscultation. — Since  murmurs  owe  their  origin,  in  great  part,  to  the  pres- 
ence of  fibrin  in  the  sac,  they  may  be  absent,  and  this  even  in  the  case  of  large 
J^^urysms.  When,  as  is  usual,  a  murmur  is  present,  it  is  systolic  in  rhythm, 
"^•rd  with  greatest  intensity  over  the  flat  area  or  body  of  the  tumor,  and  is 
^'^^mitted  in  the  direction  of  the  blood-stream,  being,  therefore,  distinctly 
•edible  in  the  vessels  of  the  neck  and  along  the  course  of  the  aorta.  The  mur- 
'"^^'^  has  a  booming  quality. 

.  Aortic  regurgitation  may  be  considered  as  associated  with  aneurysm  near 
^^  arotic  ring  when  a  double  murmur  is  heard.  In  a  few  instances  the  dias- 
^toliQ  bruit  alone  b  detectable.  A  much  intensified,  low-toned  second  sound 
^  Pf'esent  (unless  marked  aortic  regurgitation  coexists). 

The  Peripheral  Arteries. — ^The  pulse  in  the  vessels  beyond  the  aneurysm 

^^delayed.    Hence  the  two  radial  pulses  may  exhibit  differences  in  time. 

Sf^^  volume  of  the  pulse  beyond  the  aneurysm  is  lessened,  and  in  aneurysm 

^  ^he  abdominal  aorta  or  the  femorals  it  may  be  obliterated.    Such  differences 

^  ^ese  will  not  only  point  to  the  existence  of  thoracic  aneurysm,  but  also 

*|^  9€at.    Thus,  if  there  be  dilatation  of  the  transverse  arch  with  no  implica- 

^on  of  the  innominate,  the  pulse  at  the  right  wrist  is  strong  and  almost  simul- 

^^i^eous  with  the  cardiac  impulse,  while  that  on  the  left  side  is  small,  weak, 

^^d  delayed.    If  the  reverse  be  true  with  respect  to  the  pulse,  then  the  aneu- 
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wra  may  duplicate  all  of  the  pressure-symptoms,  though  less  apt  to  cause 
t|png,  and  less  apt  still  to  excite  abnormal  pulsation;  when  pulsation  is 
ted  it  is  quick,  and  not  heaving  and  expansile,  as  in  aneurysm.  SoUd  growths 
ID  lack  the  characteristic  shock — both  systohc  and  diastolic — of  aneurysm. 
be  cardiovascular  symptoms  are  usually  wanting  in  the  case  of  solid  tiunors, 
ipeciaUy  the  moderate  hypertrophy,  accentuation  of  the  second  sound, 
adieal  tugging,  and  the  difference  between  the  radial  pulses. 

Carcinoma  of  the  mediastinum  usually  gives  a  history  of  the  disease  in  other 
arts  of  the  body,  with  enlargement  of  the  axillary  or  other  superficial  lymphatic 
tnictures,  and  later  the  characteristic  cachexia,  this  being  particularly  marked 
a  cardnoma  of  the  esophagus. 

Abnormal  pulsation  in  the  aorta  is  noted  in  neurotic  subjects,  mostly  females, 
■d  in  aortic  regurgitation;  less  frequently  it  is  associated  with  retraction  of 
Ae  ri^t  lung,  witib  spinal  curvature,  and  with  displacement  of  the  aorta. 
In  the  case  of  the  latter  two  conditions  a  careful  consideration  of  the  causal 
■tites  and  the  absence  of  the  characteristic  physical  signs  would  lead  to  a 
CQRect  diagnosis.  Aortic  regurgitation  is  frequently  associated  with  aneurysm 
4  the  arch,  and  in  its  course  there  is  often  developed  a  dilatation  of  the  ascend- 
|pg  portion  of  the  aorta.  The  diagnosis  of  aneurysm  of  the  arch  of  the  aorta 
imki  not  be  made,  therefore,  in  these  cases,  unless  the  physical  signs  and 
Mgmptoms  be  unmistakable.  Dynamic  pulsation  of  a  neurotic  origin  is  seen 
aid  fdt  in  the  epistemal  notch,  as  a  rule,  and  a  correct  appreciation  of  the 
■v?oiis  element  will  prevent  the  observer  from  committing  an  error. 

Pvlsaiing  empyema  can  only  be  confounded  with  large  aneurysmal  growths, 
nd,  as  pointed  out  by  Wilson,  it  does  not  have  the  same  definite  relation  to 
the  central  long  axb  of  the  body  as  do  aneurysms.  The  abnormal  field  of 
Uness  is  situated  at  the  base  of  the  lung  in  empyema,  and  is  less  circmnscribed 
ttin  in  aneurysm.  In  empyema,  moreover,  the  pulsation  is  not  expansile, 
hit  is  caused  by  pressure  of  the  respiratory  movements.  Auscultation  in 
anpyema  renders  audible  neither  a  bruit  nor  the  double  shock  of  aneurysm; 
the  pressure-symptoms  and  pulse  characters  are  also  entirely  wanting. 

Pulmonary  tuberculosis  may  be  mistaken  for  thoracic  aneurysm.  \/Mien 
O  aneurysm  compresses  a  bronchus,  bronchiectasis,  attended  with  cough, 
ko&diorrhea,  fever,  and  emaciation,  may  be  the  result;  but  in  phthisis  the 
fcver  and  emaciation  are  more  pronounced,  tubercle  bacilli  are  present,  while 
the  cardiovascular  signs  of  aneurysm  are  absent. 

Prognosis. — ^The  occurrence  of  perforation  and  consequent  speedy  death 
in  unsuspected  dases  must  be  recollected.     In  other  instances  the  end  is  ap- 
inached  in  a  very  gradual  manner,  and  cases  in  which  rupture  does  not  super- 
'WJe  sometimes  pursue  the  general  course  of  chronic  valvular  affections  of  the 
licift.    The  condition  ends  in  death  as  a  rule,  and  the  immediate  causes  of 
the  fatal  issue  are  as  follows:  (1)  Rupture  of  the  aneurysm,  followed  by  hemor- 
jfcage  into  any  of  the  adjacent  cavities  or  organs  (pericardium,  heart,  large 
^'^Bsels,  mediastinum,  trachea,  a  bronchus,  esophagus,  lungs,  pleura,  spinal 
*MJal);  it  may,  though  rarely,  rupture  externally,  in  which  case  slight  hemor- 
d>»ges  occur  and  life  may  last  for  weeks.     Lemann's  statistics  show  that 
ID  592  autopsies  rupture  occurred  into  the  pericardium  148  times,  equal  to  25 
percent. ;  externally  only  35  times,  equal  to  5.9  per  cent.     (2)  Gradual  asthenia. 
(3)  Direct  pressure.    (4)  Independent  diseases,  either  primary  or  secondary  to, 
and  induced  by,  the  aneurysm.     Among  these,  pulmonary  complications — 
fibrinous  pneumonia,  abscess,  gangrene,  tuberculosis — are  of  first  importance. 
Treatment* — ^There  are  two  main  objects  of  treatment — first,  the  promo- 
tion of  coagulation  of  the  blood,  and  second,  the  contraction  of  the  sac. 
The  dotting  of  the  blood  within  the  growth  may  be  greatly  favored  by  retard- 
45 
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morphin  should  be  given.  When  there  is  bulging  the  pain  may  be  reheved  by 
the  ice-bag  or  by  a  belladonna  plaster. 

Dyspnea  and  great  venous  congestion  are  to  be  met  by  venesection,  and 
tracheotomy  may  be  required  in  bilateral  paralysis  of  the  abductors.  In 
dyspnea  from  pressure  on  the  trachea  or  bronchus,  however,  tracheotomy 
would  be  a  valueless  expedient.  When  the  aneurysm  forms  a  large  external 
tumor  the  application  of  an  elastic  bandage  to  the  diest  may  be  both  agreeable 
and  advantageous,  as  in  a  case  referred  to  by  Osier. 

Among  subjects  of  arteriosclerosis,  tortuosity  and  elongation  of  the  aorta 
may  exist  and  give  rise  to  some  of  the  signs  of  aneurysm  of  the  arch.  Holz- 
knecht  was  the  first  to  point  out  this  pseudo-aneurysmal  dilatation,  but  he 
classified  them  as  dislocations  of  the  aorta.  Joseph  Sailer  and  G.  E.  Pfahler 
have  made  fluoroscopic  and  radioscopic  examinations  of  18  cases,  some  of 
which  were  autopsied  at  a  later  date,  and  showed  that  pulsating  hemispheric 
shadows  above  the  heart  were  not  always  aneurysms,  but  often  mere  tortuosi- 
ties of  the  aorta,  which  cast  a  shadow  from  ^  to  2  inches  to  the  left  of  the  fifth 
and  sixth  dorsal  vertebrae. 

The  symptoms  of  atheroma  with  tortuosity  are  for  the  most  part  negative,^ 
but  certain  physical  signs  which  strongly  suggest  aneurysm  are  commonly 
observed.  "Probably  it  would  be  justifiable  to  suspect  tortuosity  in  cases 
in  which  there  is  inequality  of  the  radial  pulse,  slight  tracheal  tugging,  dyspnea, 
and  in  which  the  symptoms  are  stationary  for  a  considerable  period  of  time 
and  the  fluoroscope  shows  a  projection  to  the  left  of  the  descending  portion 
of  the  arch  of  the  aorta  that  has  no  true  expansile  pulsation"  (Sailer  and  Pahler). 

ANEURYSM  OF  THE  ABDOMINAL  AORTA 

The  vicinity  of  the  celiac  axis  is  the  favorite  seat  of  abdominal  aneurysm,, 
which  is  less  common  than  intrathoracic  aneurysm,  though  not  rare.  It  may 
assume  a  fusiform  or  saccular  natiu^. 

Symptoms. — ^The  tumor  may  grow  backward;  but  more  frequently  it 
grows  forward.  Projecting  from  the  posterior  waU,  it  usually  erodes  the 
vertebrae,  and  compression  of  the  cord  is  apt  to  take  place,  producing  paraplegia^ 
preceded  by  tingling  and  numbness  of  the  legs. 

Pain  is  the  leading  symptom.  It  may  be  neuralgic  or  of  a  boring  or  gnaw- 
ing character,  due  to  destruction  of  the  bone.  Rarely,  the  aneurysm  perforates 
the  diaphragm,  and  finally  ruptures  into  the  lungs  or  pleura.  Arising  from  the 
anterior  waU,  it  may  early  form  a  well-defined  tumor.  It  may,  however,  when 
situated  high  up  or  near  the  diaphragm,  conceal  itself  untU  it  has  attained 
a  comparatively  large  size,  as  in  a  case  under  my  care  at  the  Medico- 
Chirurgical  Hospital.  Vomiting  and  gastrcUgic  seizures  may  be  troublesome, 
and  the  fact  that  embolism  of  the  superior  mesenteric  artery  may  occur  and 
give  rise  to  severe  colicky  pains  must  be  recollected.  Jaundice  has  been  observed^ 

Physical  Signs. — Epigastric  pulsation  may  be  visible,  and  occasionally  an 
epigastric  swelling.  Tlie  palpating  hand  detects  a  heaving,  expansile  pulsa- 
tion that  may  be  accompanied  by  a  thrill.  When  the  tumor  hugs  the  diaphragm 
the  pulsation  may  be  double.  The  femoral  pulse  is  diminished  in  volume  and 
delayed.  An  abnormal  area  of  dulness  may  be  present.  In  most  instances  a 
soft  bruit  is  audible.  The  diastolic  murmur  and  shock  of  intrathoracic  aneurysm 
are  usually  absent. 

Dil^;nosis. — A  certain  diagnosis  demands  the  presence  of  a  definite 
growth  that  is  seizable  and  has  a  heaving,  expansile  pulsation.  Mere  pulsation 
attended  with  a  thrill  and  a  systolic  murmur  are  insufficient. 
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Differential  Diagnosis. — A  throbbing  aorta,  as  met  with  in  neurotic  females 
and  in  anemia  (particularly  in  instances  of  the  traumatic  form),  b  sometimes 
distinguished  from  aneurysm  of  the  abdominal  aorta  with  great  difficult}*. 
It  does  not,  however,  present  a  pulsating  tumor  that  can  be  held  in  the  gnsp, 
as  in  aneurysm. 

When  solid  growths  lie  upon  the  aorta  the  latter  may  manifest  pulsaticm, 
a  thrill,  and  a  systolic  murmur,  but  the  very  general  absence  of  pulsation 
(when  the  patient  is  placed  in  the  knee-elbow  position),  owing  to  the  fact  that 
the  tumor  falls  forward,  suffices  usually  to  differentiate  the  condition  from 
genuine  aneurysm.    Again,  expansile  pulsation  is  not  evinced  by  a  solid  growth. 

The  prognosis  is  very  gloomy.  Very  rarely,  however,  nature  effects 
a  cure  if  the  conditions  be  favorable.  "Death  may  result  from  (a)  the  com- 
plete obliteration  of  the  lumen  by  clots;  (6)  compression  paraplegia;  (c)  rupture 
either  into  the  pleura,  retroperitoneal  tissues,  peritoneum,  the  intestines,  or, 
very  commonly,  into  the  duodenum;  (d)  embolism  of  the  superior  mesenteric 
artery,  producing  infarction  of  the  intestines"  (Osier). 

Treatment. — Apart  from  the  measures  indicated  for  thoracic  aneurysm, 
there  is  one  means  of  cure  that  may  be  tried  if  the  growth  be  low  down— via., 
pressure.  This  must  be  maintained  for  twenty-four  hours  at  least  under  an 
anesthetic.  It  is  best  to  make  steady  pressiure  on  the  proximal  portion  of  the 
vessel, -and  unless  practised  with  great  care  the  sac  will  be  damaged  and  death 
ensue. 

ANEURYSM  OF  THE  PULUONARY  ARTERY 

Dilatation  of  the  pulmonary  artery  is  of  frequent  occurrence  in  affectioDS 
that  oppose  obstruction  to  the  lesser  circulation  (e.  g,,  mitral  disease,  emphy- 
sema, phthisis).  Very  rarely  extreme  dilatation  of  the  vessel  is  followed  by 
semilunar  incompetence,  when  a  diastolic  murmur  at  the  pulmonary  orifice 
(second  left  interspace)  becomes  audible. 

Aneurysms  involving  the  pulmonary  artery  are  quite  rare:  sudi  as  occur 
are  small  and  of  the  saccular  and  fusiform  varieties. 

The  symptoms  resemble  those  of  intrathoracic  aneurysm^  though  they 
are  rarely  well  marked,  owing  to  the  fact  that  they  remain  of  small  sise  as  a 
rule. 

Physical  Signs. — Pulsation  (and,  rarely,  a  small  tumor)  is  detectable 
in  the  second  left  interspace.  Palpation  may  also  render  appreciable  a  thrill 
and  diastolic  shock.  Coextensive  with  the  area  of  pulsation  there  may  be 
dulness  on  percussion,  and  over  the  second  interpsace  to  the  left  of  the  sternum 
a  loud  superficial  systolic  murmur  is  heard  on  auscultation,  together  with  a  dias- 
tolic shock.  Before  attaining  to  a  large  size,  these  aneurysms  usually  rupbtrt 
into  the  heart  itself. 

The  prognosis  is  altogether  unfavorable,  the  treatment  having  leferenoe 
to  the  principles  that  are  appropriate  in  thoracic  aneurysm. 

The  coronary  arteries  may  be  the  seat  of  aneurysm,  though  exceptionally. 
The  condition  arises  in  consequence  of  weak  points  (due  to  arteriooderoos) 
in  the  course  of  the  vessels,  and  is  unrecognizable  during  life. 

ANEURYSM  OF  THE  CELIAC  AXIS 

This  condition  is  sometimes  observed  in  combination  with  aneuiysm  ol 
the  upper  portion  of  the  abdominal  aorta. 
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ANEURYSM  OF  THE  SPLENIC  ARTERY 

This  branch  of  the  celiac  axis  is  occasionally  the  seat  of  aneurysmal  dilata- 
ion.  It  may  be  single  or  multiple,  and  while  it  is  small,  as  a  rule,  may  in  rare 
!ases  be  quite  large. 

The  symptoms  are  indefinite,  but  distressing.  Deep-seated  abdominal 
wiftf  which  shows  a  tendency  to  radiation,  forms,  with  vomiting,  and  rarely 
tematemesis,  the  main  features.  By  percussion  a  tumor  may  be  mapped  out 
n  the  left  hypochondriac  region,  the  dulness  merging  with  tibat  of  the  spleen 
ind  the  left  lobe  of  the  liver.  Usually,  pulsation,  and,  rarely,  a  tumor  can  be 
'eU,  and  systolic  murmur  is  often  heard.  The  condition  may  be  confounded 
irith  gastric  ulcer. 

ANEURYSU  OF  THE  HEPATIC  ARTERY 

This  is  exceedingly  rare,  the  total  number  of  cases  on  record  being  about 
20.  H.  B.  Schmidt  has  recently  reported  a  case  associated  with  symptoms  of 
gall-stones,  in  which,  as  shown  by  the  autopsy,  death  was  caused  by  rupture 
of  the  sac  into  the  bile-ducts.  Schmidt  found  records  of  but  5  cases  of  this 
mode  of  termination.  Osier  and  Ross  have  reported  an  instance  associated 
with  multiple  hepatic  abscesses. 

The  symptoms  are,  in  the  main,  colicky  pains,  vomiting,  hematemesis, 
and  (Astrudive  jaundice.  A  tumor  is  rarely  discernible,  though  an  abnormal 
area  of  pulsation  is  relatively  more  frequent.  The  recognition  of  the  condition 
during  life  is  entirely  conjectural. 

Aneurysm  of  the  superior  mesenteric  artery  is  of  rare  occurrence.  Pain 
in  the  epigastric  and  lumbar  regions,  and  demonstrable  tumor  near  or  directly 
over  the  median  line  of  the  abdomen,  are  the  symptoms  displayed.  Detached 
fragments  of  the  clot  may  produce  embolism  of  the  terminal  branches  of  the 
mesenteric  arteries.  The  condition  terminates  usually  in  rupture  into  the 
peritoneal  cavity. 

Aneurysm  of  the  inferior  mesenteric  artery  runs  a  course  similar  to  the 
above.    It  is  quite  rare  and  possesses  slight  interest. 

Aneurysm  of  the  Renal  Arteries. — Small  multiple  dilatations  are  occa- 
sionally seen,  but  large  ones  are  of  great  rarity.  They  are  prone  to  rupture 
into  the  retroperitoneal  cavity. 

ARTERIOVENOUS  ANEURYSM 

Definition. — An  artificial  communication  between  an  artery  and  a  vein. 
A  sac  may  intervene  between  the  two  vessels  (varicose  aneurysm)  or  there 
may  be  a  direct  fistulous  communication  without  an  intervening  sac  (aneur^ 
ysmal  varix). 

In  varicose  aneurysm  the  sac  is  developed  from  the  structures  that  mark 
the  boundaries  of  the  commimicating  duct.  The  majority  of  cases  are  caused 
by  the  simultaneous  wounding  of  an  artery  and  a  vein.  Their  most  frequent 
seat  is  at  the  bend  of  the  elbow.  Pepper  and  Griffith  have  analyzed  the  records 
of  29  cases  in  which  the  ascending  pKjrtion  of  the  aortic  arch  had  opened  into 
the  vena  cava. 

The  symptoms  are  largely  aneurysm^,  and,  in  addition,  there  appear  in 
rapid  sequence  great  swelling  of  the  veins,  cyanosis,  and  edema  of  the  upp)er  por- 
tion of  the  body.  A  continuous  thrill  and  buzzing  murmur,  with  systolic 
intensification,  are  the  chief  signs. 

In  the  treatment  of  thoracic  arteriovenous  aneurysm  the  same  general 
plan  is  to  be  pursued  as  advised  in  the  purely  arterial  variety. 
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CONGENITAL  ANEURTSH 

This  condition  arises  because  of  a  defective  antenatal  development  of 
the  elastic  coat.    It  is  often  multiple,  and  the  tmnors  are,  as  a  rule,  smill 
in  size,  ranging  from  that  of  a  pea  to  a  hazelnut.    The  most  common  situations 
for  these  growths  are  the  coronary  and  pulmonary  arteries.    To  Eppinger 
belongs  the  credit  for  having  pointed  out  the  fact  itxat  the  aneurysmal  walia 
consist  only  of  the  adventitia  and  intima.     Peri-arteritia  nodosa,  a  rare  con- 
dition, which  Eppinger  holds  to  be  a  form  of  congenital  aneurysm,  presents 
the  symptoms  of  general  infection  rapidly  developed.    "On  examination  after 
death  the  arteries  are  found  beset  with  nodules  of  active  inflammatory  products&i 
chiefly  on  the  outer  coat"  (Allbutt).    The  condition  may  be  met  with  in  childr^ 
and  rarely  in  adults. 
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brmptoms  are  largely  aneurysmal,  and,  in  addition,  there  a|HHHir  in 
lence  greai  sveiling  of  the  trins,  cyafu\^uf,  and  edtma  of  the  «p|vr  |H\r* 
le  body.  A  continuous  ihriU  and  buzzing  murmur,  with  .s\stoHe 
tion,  are  the  chief  signs. 

treatment  of  thoracic  arteriovenous  aneurysn^  the  sante  giMieral 
be  pursued  as  ad\ised  in  the  purt^ly  arterial  variety. 
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GORGENTTAL  ANEURTSII 

This  condition  arises  because  of  a  defective  antenatal  developmait 
the  elastic  coat.  It  is  often  multiple,  and  the  tumors  are,  as  a  rule,  sn 
in  size,  ranging  from  that  of  a  pea  to  a  hazelnut.  The  most  (x>mmon  situat 
for  these  growths  are  the  coronary  and  pulmonary  arteries.  To  Eppin^tfj 
belongs  the  credit  for  having  pointed  out  the  fact  that  the  aneuiyanul 
consist  only  of  the  adventitia  and  intima.  Peri-arterUis  noda9a,  a  rare 
dition,  which  Eppinger  holds  to  be  a  form  of  congenital  aneurysm, 
the  symptoms  of  general  infection  rapidly  developed.  ''On  examination  tte] 
death  the  arteries  are  found  beset  with  nodules  of  active  inflammatory  producd^! 
chiefly  on  the  outer  coat"  (Allbutt).  The  condition  may  be  met  with  in  duUm^ 
and  rarely  in  adults. 


PART  VIII 


DISEASES  OF  THE  DIGESTIVE 

SYSTEM 


I.    DISEASES  OF  THE  MOUTH 


STOMATmS 

CATARItHAL  STOMATmS 
(Stamatilis  EryihematoBa) 

Definition. — A  simple,  acute  inflammation  of  the  buccal  mucous  mem- 
It  is  more  commonly  met  with  in  children  than  in  adults. 
Etiology. — As  a  primary  affection  its  causes  are  mainly  mechanical  and 
diemical  irritation,  such  as  the  presence  in  the  mouth  of  hard  and  sharp 
bodies,  dental  caries,  acids,  hot  or  cold  food,  condiments,  tobacco,  certain 
flrugs  (as  mercury),  eruption  of  teeth,  and  bad  feeding,  particularly  in  ill- 
nourished  children.  It  is  the  result  often  of  a  neglect  of  the  moudi  toilet, 
leading  to  the  decomposition  of  accumulated  bits  of  food  and  mucus,  and  many 
probably  owe  their  origin  to  infection.  Secondarily ,  catarrhal  stomatitis 
be  associated  with  certain  of  the  eruptive  fevers  (scarlet  fever,  measles, 
-^yphoid),  also  with  gastro-enteric  derangements,  and  may  follow,  by  direct 
inflammatory  extension,  ulcerative  tonsillitis  and  pharyngitis. 

S>mptoms. — ^The  local  symptoms  of  this  affection  are  those  usually  seen 
in  an  inflammation  of  a  mucous  membrane — redness,  heat,  swelling,  and  dry- 
ness, soon  followed  by  increased  secretion  and  soreness.    The  lips  and  gums 
only,  or  the  membrane  of  the  whole  mouth,  may  be  inflamed,  and  the  swollen 
lips,  cheeks,  and  furred  tongue  may  be  indented  by  teeth-marks.     Enlarged 
and  reddened  papilke  on  the  tongue  and  minute  vesicles  inside  the  cheeks  and 
lips  from  projecting  mucous  follicles  are  sometimes  seen  to  terminate  in  small 
ulcers.     A  craving  for  cold  drinks  is  nearly  always  noted,  and  distress,  pain  on 
taking  food,  and  a  disagreeable  taste  due  to  the  perverted  buccal  secretions, 
^dicroscopically,  desquamated  epithelium  that  has  undergone  partial  fatty  de- 
generation, leukocytes,  and  occasionally  red  blood-cells  are  seen.  The  Leptothrix 
buccidis,  micrococci,  and  bacilli  are  also  present.     Aside  from  restlessness  and 
the  syinptOEOis  common  to  slight  febrile  disturbances,  the  constitutional  condition 
is  rarely  disturbed,  except  when  the  stomatitis  is  secondary  either  to  inflam- 
matioiis  lower  down  in  the  digestive  tract,  or  to  the  specific  infectious  fevers. 
The  course  of  the  disease  is  usually  acute,  and  the  duration  about  one  week. 
The  differential  diagnosis  of  catarrhal  stomatitis  is  easily  made  by 
inspection  of  the  membrane. 

Tbe  prognosiSt  though  favorable,  will  vary  as  to  time  and  severity  accord- 
ing to  the  cause. 
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ftnd  ragged  ulcers  surrounding  the  necks  of  the  teeth.  The  latter  even  become 
loosened,  and  in  protracted  cases  the  alveolar  periosteum  may  become  inflamed 
and  cause  necrosis  of  the  bone.  Profuse  salivation,  a  foul  breath  (that  once 
earned  for  the  condition  the  term  of  "putrid  sore  mouth")»  occasional  slight 
hemorrhages  from  the  gums,  and  excessive  discomfort,  or  even  pain,  on  mastica- 
tion are  nearly  always  present.  The  tongue  is  coated,  swollen,  and  tooth- 
inartLed;  aphthae  are  sometimes  seen,  and  the  submaxillary  glands  are  generally 
swollen.  The  general  symptoms  attending  this  ailment  are  those  of  a  lowered 
state  of  vitality,  produced  by  an  unhygienic  environment,  or  cachexia,  or 
severe  illness  primary  to  it,  with,  usually,  moderate  fever.  Nausea  and  vomit- 
ing or  an  offensive  diarrhea  may  supervene  as  the  result  of  swallowing  the 
putrid  discharges. 

Course  and  Duration. — ^Usually  acute  in  its  course,  the  highly  debilitat- 
ing character  of  the  disease  may  tend  to  make  it  chronic,  especially  when  there 
is  alveolar  necrosis  and  a  neglect  of  proper  treatment.  Ordinarily,  with  care- 
ful management,  convalescence  may  be  established  in  from  four  days  to  a 
week.  Goodhart  regards  the  occasional  termination  of  the  pyrexia  by  lysis, 
with  an  accompanying  improvement  of  the  local  symptoms  in  such  cases  at 
least,  as  suggestive  of  the  specific  nature  of  ulcerative  stomatitis. 

KeuroHc  Ulceration, — Under  the  head  of  stomatitis  neurotica  chronica 
Jacobi  describes  a  herpetic  (rarely  pemphigoid)  eruption  in  neurotic  subjects. 
SiUy  has  met  3  cases,  all  of  which  occurred  in  women  beyond  middle  age. 
In  all  the  condition  has  lasted  for  a  number  of  years  and  produced  great  dif- 
ficulty in  talking  and  mastication. 

Diagnosis. — ^Upon  examining  the  mouth  and  noting  the  characteristic 

ulceration,  the  fetid  breath  and  saliva,  and  the  cachetic  appearance,  the  disease 

is  usually  recognized,  and  should  not  be  confounded  with  the  dark,  extensive, 

nous  sloughs  of  noma. 

The  prognosis  is  favorable  in  typical  cases,  though  less  so  in  marasmic 

•od    neglected  cases.    When   cancrum  oris  or  necrosis  of  the  jaw  occur, 

^Jut>iucity,  deformity,  and  even  death  may  take  place. 

Treatment. — It  is  well  in  nearly  all  ill-nourished,  uncleanly  kept,  and 
sickly  children,  as  well  as  in  cases  in  which  mercury  is  to  be  administered  for 
•i^y   length  of  time,  to  prescribe  mouth-washes  of  p>otassium  chlorate  (gr. 
^^  to  5i — 1.0-30.0),  in  order  to  prevent  the  occurrence  of  mercurial  or  ulcera- 
tive stomatitis.    The  hygienic  treatment  of  ulcerative  stomatitis  is  important. 
f^  account  of  the  contagiousness  of  the  disease  cases  occurring  in  a  family  or 
^  institutions  should  be  isolated,  and  fresh  air,  light  nourishment,  and  clean- 
Jiiiess  are  sine  qud  non  of  recovery.     The  local  treatment  is  virtually  a  specific 
one  in  the  use  of  potassium  chlorate  washes  (gr.  x — xx  to  5  j — 0.6-1.3  to  30.0 — 
^   rose-water  or  demulcent),  aided  by  the  internal  administration  of  the 
■am©  salt  in  small  doses.     For  the  disagreeable  fetid  odor  the  alternate  use  of 
^Atiseptic  washes  is  indicated.     Solutions  of  carbolic  acid  or  potassium  per- 
i^'^anganate,  in  strength  equal  to  or  slightly  over  that  indicated  in  the  treatment 
^  aphthae,  or  hydrogen  peroxid  (Sj-iij  to  5i — 4.0-12.0  to  30.0),  or  alkaline 
uitiaeptic  solution  and  water  (equal  parts),  are  useful.     Penciling  the  spongy 
fttios  with  such  astringents  as  tincture  of  rhatany,  silver  nitrate  (gr.  x  to  5i — 
^•6—30.0),  alum,  and   also  with   tannic  acid  solutions,  may  be  necessary. 
*^H>8ened  teeth  should  not  be  disturbed,  as  they  may  grow  firm  with  conva- 
*8cence,  though  surgical  interference  may  be  required  in  cases  of  necrosis  of  the 
^veolar  process.     Kissel's  method  in  obstinate  cases  is  to  curet  the  ulcers  and 
'ttb  into  them  powdered  iodoform  once  daily.     Careful  attention  to  the  teeth  is 
*^^ay8  requisite.   During  the  height  of  the  disease  constitutional  treatment  may 
^Ve  to  be  directed  toward  stimulating  the  languid  and  lowered  vitality.    For 
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the  true  vocal  cords,  the  stomach,  and  cecum  (Parrot).  At  first  pearly  white 
in  color,  the  curd-like  flakes  may  become  yellow  and  even  brown,  owing  to 
slight  hemorrhages  caused  by  the  irritation.  Though  early  adherent,  in  a  few 
days  they  become  loose,  and  when  brushed  off  leave  a  smooth  surface;  when 
complicating  some  serious  gastro-intestinal  disease  or  dyscrasia,  however, 
their  attachment  b  deeper,  and  the  deposit  may  sometimes  appear  in  successive 
crops.  A  microscopic  examination  of  the  thrush  patches  shows  interlacing, 
irregular,  and  branched  mycelial  threads,  spores,  occasional  bacilli,  and 
leptothrix  filaments  embedded  in  a  mass  of  granular  d^ris  and  fetid  particles. 
The  buccal  fluids  are  acid  in  reaction.  The  general  symptoms  depend  upon 
the  associated  disease,  and  are  usually  those  of  wasting,  artificially  nourished 
children  having  digestive  troubles  or  a  constitutional  taint. 

Diagnosis. — T^ns  may  be  accurately  made  upon  the  discovery  of  the  fungus 

by  microscopic  examination.    Only  very  rarely  are  portions  of  the  thrush 

oi^ganism  found  in  the  false  membrane  of  diphtheritic  stomatitis.    Mild  curds 

may  be  readily  removed,  and  are  not  necessanly  associated  with  the  stomatitis 

Accompanying  thrush  or  the  grave  systemic  states.    The  important  point  of 

differential  diagnosis  arises  in  the  case  of  aphthos.    The  following  table  will 

express  the  main  points: 

Parasitic  SroMATrris  (Thrxtbh)  Aphthous  STOMATms 

^hryiMflB  of  the  mouth.  Salivation. 

W^bitiah,  raised  spots  or  patches  with  no     An    ulcer    with    a   yellowish-white,    de- 
K^  areda;  these  are  easily  removed,         pressed  base,  surrounded  bv  a  red  are- 
kavisg  no  ulcer  and  causing  no  bleed-         ola.    The  base  is  removed  with  diffi- 
culty by  forceps,  and  bleeding  results.' 
Usually  few  in  number  and  discrete. 
Not  so;  ulcers  appear,  preceded  by  the 

formation  of  herpetic  vesicles. 
Ulcers  exquisitely  tender. 

No   specific  micro-organism  determined, 
though  probably  present. 


Ssx>t8  are  numerous. 

in  the  form  of  minute  spots. 


not  painful.    Discomfort  depends 
cm  the  associated  stomatitis. 

characteristic  thrush-fungus  is  always 
cietectable  with  the  microscope. 


Prognosis. — ^This  is  favorable  as  regards  the  thrush  alone,  but,  oc- 
djarring  in  marantic  children  and  cachectic  adults,  its  appearance  is  of  grave 
sis:nificance,  and  may  portend  a  speedy  death. 

Treatment. — ^Prophylaxis  is  of  great  moment,  since  it  is  much  easier 
to  keep  the  mouth  clean  and  the  secretions  normal,  and  to  attend  to  proper 
food,  and  thus  avoid  creating  a  soil  for  the  growth  of  the  vegetable  parasite, 
than  it  is  to  prevent  absolutely  the  entrance  of  thrush  spores.  Efforts  directed 
toward  preventing  acidity  are  especially  indicated.  This  is  to  be  done  by  the 
**sc  of  mild  alkaline  mouth-washes,  as  soda-water  and  lime-water.  The  dietary 
should  be  carefully  looked  after,  and  should  exclude  sugars  and  all  starchy  food; 
^«  addition  of  lime-water  to  the  milk  (about  1  part  to  4)  is  a  desirable 
P'^ecaution  to  take,  particularly  with  children.  Cleansing  the  feeding  ap- 
P^Jtitus  and  the  mouth  after  each  feeding  is  essential  both  in  the  prevention  of 
^^  formation,  and  in  decreasing  the  further  growth,  of  thrush  when  present. 
^^  local  treatment  consists  in  the  use  of  alkaline  and  antiseptic  applications, 
P^ferably  by  means  of  the  spray.  Solutions  of  boric  acid  or  sodium  hypo- 
^^phite  (3  j— 4.0— of  either  to  5  j— 30.0— of  water,  with  the  addition  of  a  little 
^■ycerin),  potassium  permanganate,  or  hydrogen  p)eroxid,  are  useful.  Syrupy 
^^<Hpients  are  to  be  excluded.  Potassium  chlorate  may  exert  a  beneficial 
^^ct  in  those  cases  in  which  stomatitis  is  associated,  as  may  also  penciling 
^th  a  solution  of  silver  nitrate.  Concetti  urges  the  use  of  a  3  to  5  per  cent, 
^lution  of  silver  nitrate  instead  of  the  weaker  strength  usually  employed.  The 
^**^  of  the  galvanocautery  is  often  serviceable. 
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Symptoms. — ^The  mucous  membrane  of  one  cheek,  near  the  comer  of  the 
vtk,  is  usually  first  affected,  a  dark,  ragged,  sloughing  tdcer  appearing  and 
mdhig  insidiously  for  two  or  three  days  before  the  substance  of  the  cheek  is 
iolved.  A  hard  and  sensitive  nodtde  may  then  be  felt  by  grasping  the  thick- 
m  of  cheek  between  the  thumb  and  finger.  Brawny  induration  of  the 
bi  over  this  nodule  soon  becomes  manifest,  and  then  there  app>ear  collateral 
Ibbe  and  an  unctuous  looking,  deeply  livid,  gangrenous  spot,  soon  becoming 
liloiis  and  leaving  a  black  eschar.  Perforation  of  the  cheek  may  occur  on  the 
knd  day,  though  usually  not  until  a  week  has  passed.  There  is  an  ichorous 
hAarge  of  shreds  of  gangrenous  tissue  from  the  unhealthy  wound.  The 
iter  of  the  breath  is  almost  intolerable  and  characteristically  gangrenous. 
Ehe  necrosis  may  extend  over  one-half  the  face  of  the  side  affected,  and  may 
■folve  the  gums  and  jaws,  but  seldom  does  it  attack  the  opposite  side  of  the 
ine.  The  general  symptoms  of  such  a  grave  malady  may  be  slight  at  a  very 
ii^  period,  but  with  the  formation  of  the  eschar  they  become  rapidly  severe 
iid  typhoid  in  t>'pe.  Great  prostration,  delirium,  pyrexia  (104°  F. — 40°  C), 
fcffh  II,  and  edema  of  the  feet  are  common.  The  course  rarely  extends 
l^iMid  two  weeks. 

Complications. — Septic  lobular  pneumonia  may  occur  from  aspiration 
rfgugrenous  particles;  coh'tis  and  gangrene  of  the  genitalia  in  females  {noma 

enda)  are  also  seen.  In  those  very  rare  cases  that  recover,  granulations 
•  the  gangrenous  edges  become  clean,  and  cicatrization  follows,  often  with 
pett  disfigurement  of  the  face  and  even  restricted  jaw  motion. 

Diiq^osis. — ^The  disease  when  fully  established  is  easily  diagnosed  by  its 
<binctenstic  origin,  the  gangrenous  ulcer-nodule,  the  eschar  formation, 
ui  perforation,  associated  with  a  previous  history  of  measles  or  other  acute 
yJBCtious  fever  of  childhood.  The  offensive  fetid  odor  and  severe  constitu- 
"tioMl  depression  are  also  of  great  value. 

Uflerential  Diagnosis. — ^From  anthrax  it  differs  in  that  the  latter  affection 
■  moie  common  in  adults,  with  a  history  of  contagion,  and  in  the  fact  that 
iHgnant  pustule  starts  on  the  exterior  of  the  cheek,  and  perhaps  in  a  previous 
ibuon  in  the  skin.  The  discovery  of  the  Bacillus  anthracis  in  the  blood  and 
Adiirges  b  conclusive.  Ulcerative  stomatitis  of  a  severe  and  neglected  type 
■qr  be  confounded  with  cancrum  oris,  but  in  the  former  the  destruction 
if  tisBue  is  mainly  of  the  gums  and  alveoli,  the  cheeks  being  simply  ulcerated 
lid  no  extensive  sloughing  taking  place;  the  breath,  though  fetid,  is  not  gan- 
9fBaos,  and  the  oral  discharge,  though  sometimes  bloody,  is  not  mixed  with 
|ktds  cS  gangrenous  tissue  (Starr).    Finally,  the  course  of  ulcerative  stomatitis 

*  leaB  severe,  a  fatal  termination  being  extremely  rare. 

Prognosis. — ^Noma  is  seldom  recovered  from,  the  mortality  being  about 
to  to  90  per  cent  (Bogel).  When  recovery  does  take  place  the  development 
^  ectropion,  facial  deformity,  and  local  disability,  with  a  protracted  convales- 
BBOoe,  render  life  burdensome. 

Treatment* — Quarantine  all  cases  until  they  are  proved  by  bacteriologic 
iMy  to  be  of  a  non-diphtheric  nature,  and  the  avoidance  of  mercurialization 
^  also  be  of  undoubted  use.    The  primary  indication  in  the  local  treatment 

•  the  arrest  of  the  gangrenous  process,  thus  causing,  if  possible,  a  healthy  re- 
Ktion  on  the  part  of  the  surrounding  tissues.  All  sloughs  should  be  cut 
>tty,  followed  by  cleanliness  of  the  mouth  and  wound ;  and  by  the  application 
of  sdnong  caustics,  as  fiuning  nitric  acid,  and  the  acid  nitrate  of  mercury,  solid 
DDc  chlorid,  silver  nitrate,  carbolic  acid,  a  concentrated  solution  of  perchlorid 
if  iron,  Vienna  paste,  and  the  actual  cautery.  For  the  protection  of  the 
leilthy  parts  and  for  eJBciency  the  Paquelin  or  the  galvanic  cautery  is  probably 
est    Anesthesia  b  requisite  for  such  strong  measures.    Milder  applications^ 
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Ltropin  (gr.  j^ — 0.0006)  and  opium  have  been  recommended  to  decrease 
be  excessive  salivary  secretion  and  to  allay  pain,  and  hot  baths  will  aid  the 
"catment  materially.  In  severe  cases  the  resulting  debility  and  anemia  should 
s  met  by  the  use  of  highly  nourishing  liquid  foods  and  by  tonics. 

Osier  points  out  that  the  condition  of  the  teeth  known  as  erosion,  which 
»iiietimes  follows  infantile  stomatitb,  and  especially  the  mercurial  form,  is 
'  be  discriminated  from  the  deformed  teeth  of  congenital  syphilis.  In  the 
nner  the  first  permanent  molars,  and  then  the  incisors,  are  observed  to  have 
lall  pits  or  discolored  and  eroded  spots,  due  to  a  morbid  deficiency  in  enamel 
rmation.  The  notched  and  irregular  teeth  of  hereditary  sv'philis  in  children 
iutchinson)  are  sufficiently  distinctive. 

PYORRHEA  ALVEOLARIS 
(Riggs'  Diaecuej  FottchartTs  Disea&e^  AhjenliHs) 

Definition. — A  chronic  progressive  disease,  commencing  usually  as  a 
igivitis,  and  advancing  along  the  root  of  the  tooth  into  the  alveolus,  with 
struction  of  the  tissues  of  the  peridental  membrane,  and  the  formation  of  an 
scess  cavity  as  well  as  an  inflammatory  absorption,  which  results  in  pro- 
Bssive  loss  of  the  alveolar  bone.  The  adjacent  soft  tissues  are  the  seat  of 
Uular  infiltration  which  often  tends  to  clear  away  after  surgical  removal  or 
ccessful  treatment  of  the  diseased  tooth  or  teeth. 

Historic  Note.— In  1865  J.  M.  Riggs  forcibly  called  the  attention  of  the 
Qtal  profession  to  the  subject,  while  William  Himter  was  the  first  to  insist 
ton  the  importance  of  mouth  sepsis,  with  absorption  of  pus,  as  a  cause  of 
Uiy  septic  conditions — e.  ^.,  gastritis,  enteritis,  appendicitis,  and  pleuritis. 

Etiology. — It  is  probable,  as  shown  by  the  labors  of  Rosenow  and  his 
sociates,  that  the  streptococcus-pneiunococcus  group  of  organisms  are  of 
E>ecial  etiologic  importance.  Recent  investigations  by  Hartzell  and  Henrici 
A  others  ascribe  the  principal  r61e  to  the  Streptococcus  viridans.  The  pyogenic 
iphylococci,  fusiform  baalli,  and  other  organisms  have  been  found  in  the 
lions,  but  some  of  these  at  least  may  be  looked  upon  as  secondary  invaders. 

In  1914  Smith  and  Barrett  insisted  upon  the  etiologic  importance  of  cer- 
in  parasitic  amebas  (Endamceba  biuicalis),  but  their  specificity  has  not  as  yet 
en  proved. 

Sjrmptoms. — ^The  onset  b  without  striking  local  features.  At  first  the 
ixis  become  abnormally  reddened  and  slightly  swollen  and  spongy,  bleeding 
ten  the  teeth  are  brushed.  With  the  progress  of  the  condition  these  symptoms 
BMlually  become  more  pronounced,  with  tenderness  to  pressure  and  pain,  and 

inspection  a  purulent  material  may  be  seen  exuding  either  spontaneously 

^yn  slight  pressure  from  the  orifice  at  the  gingival  margin.    In  well-marked 

^es  the  peridental  ligament  is  more  or  less  extensively  involved,  and  retrac- 

^H  of  the  gum  with  exposure  of  the  tooth-root  is  quite  common.    The  tooth 

^eeth  affected  may  loosen. 

In  all  cases  that  first  fall  under  the  care  of  a  physician  he  should  associate 
^  himself  a  skilled  dentist  in  their  diagnosis  and  study.  A  roentgen  ray 
^mination  should  not  be  omitted  from  consideration.     {Vide  Focal  Sepsis, 

170.) 

Treatment. — ^This  is  both  local  and  general,  but  since  the  systemic  fea- 
^^«  are  due  to  septic  absorption  from  the  oral  lesions,  the  germs  causing  the 
tter  must  be  either  destroyed  in  loco,  or  eliminated  by  the  removal,  surgically, 
t  the  primary  pathologic  focus,  but  it  is  not  necessary  to  sacrifice  all  of  the 
^eth  involved,  as  the  recent  results  of  expert  specialists  and  dental  surgeons, 
^^^nfiimed  by  roentgen  ray  findings,  clearly  show. 
46 
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the  compound  tmcture  of  benzoin  or  ammonium  chlorid  (3j  to  Sj-^.0-30.0), 
ftvors  resolution  (Cohen).  Abscesses  must  be  incised  and  washed  out  with 
antoeiytie  solutions.  Tracheotomy  is  rarely  called  for  to  relieve  the  dyspnea. 
Bectal  alimentation  with  predigested  foods  may  be  necessary,  and  during 
csQDvalescence  ferruginous  tonics  in  glycerin  and  bland  foods  should  be  continued 
for  some  time,  in  order  to  prevent  chronic  inflammation  and  thickening.  Any 
local  source  of  irritation,  as  from  carious  or  sharp  teeth,  should  be  removed. 

CHRONIC  SUPERFICIAL  GLOSSITIS 

Definition. — A  chronic  inflammation  of  the  muco3a  of  the  tongue. 

Etiology. — ^This  disease  is  often  preceded  by  several  acute  attacks,  the 
habitual  use  of  tobacco,  both  in  smoking  and  chewing,  and  of  strong  spirituous 
Kquors  being  mainly  productive  of  the  original  affection.  The  frequent  use 
of  irritating  foods  is  aJso  a  factor  in  some  instances. 

S>inptoms. — ^The  surface  of  the  tongue  is  continually  sensitive  and  more 
or  less  reddened.  Often  there  are  seen  ovoid  patches  of  various  size,  smooth 
and  shiny,  on  account  of  the  loss  of  papillae,  and  separated  by  furrows  that 
extend  to  the  depth  of  the  mucosa  itself.  The  tongue  may  also  be  slightly 
furrowed  in  intervening  spaces,  especially  at  the  base.  The  general  health  is 
somewhat  deteriorated. 

Diagnosis. — ^This  rests  upon  the  history  of  the  case  and  upon  the  results 
of  examination  of  the  organ. 

The  prognosis  is  favorable  as  to  alleviation,  but  guarded  as  to  cure. 

Treatment. — ^The  blandest  dietary  must  be  insisted  on,  as  well  as  absolute 
abstention  from  the  causal  irritants.  The  local  use  of  demulcents  and  of  mildly 
alkaline  and  antiseptic  lotions,  such  as  Seiler's  tablets  in  solution,  and  of 
solutions  of  chromic  acid  or  silver  nitrate  (gr.  v-x  to  5j — 0.3-0.6  to  30.0) 
in  water  or  honey,  applied  once  or  twice  daily  by  gentle  brushing,  is  to  be 
reoommended.    GenmJ  tonics  and  the  avoidance  of  irritating  drives  will  be 


GLOSsrns  desigcans 

A  rare  disease,  chronic  in  nature  and  of  unknown  causation.     It  is  char- 

i^oterised  by  ''the  gradual  development  upon  the  surface  of  the  tongue  of  a 

ikumber  of  deep  fissures  and  indentations,  giving  the  organ  an  uneven  and  ragged 

look.    The  pain  is  due  to  the  frequent  presence  of  excoriations  and  ulcers  in 

fissures"  (Striimpell).    The  prognosis  of  the  affection  is  favorable  as 

any  danger.    The  treatment  is  hygienic,  consisting  of  cleanliness  of 

mouth  and  the  use  of  disinfectant  mouth-lotions,  together  with  the  topical 

of  alterative  or  astringent  applications,  as  silver  nitrate  or  chromic  acid, 

to  any  ulceration. 

LINGUAL  PSOiOASIS   (TYLOSIS  LSNGVM) 

In  this  disease  there  are  small  regular  areas  of  hyperplasia  of  the  glossal 
^thelium,  eventually  causing  a  map-like  appearance  of  the  surface  of  the 
^ngue — ''lingua  geographica."  The  trouble  is  obscure  in  its  etiology  and 
Perots  for  years.  Seldom  is  there  any  discomfort  associated,  although 
"^^tal  anxiety  or  hypochondriasis  may  develop. 

LEUKOPLAKIA  ORIS   (BUCCAL  PSORIASIS) 

.  In  this  a£Fection  the  mucous  membrane  of  the  mouth  and  tongue  may  be 
Devolved.  On  the  lateral  borders  of  the  tongue  white  or  bluish-white  scar-like 
^ts  or  patches,  often  slightly  notched,  make  their  appearance.  Some  of 
^l^cae  pass  away  to  be  replaced  by  others,  and  the  affection  progresses  despite 
d  attempts  to  cure  it.    The  true  cattse  is  unknown,  but  it  has  been  suggested 
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»-enteriCy  pancreatic,  uterine  (as  gestation),  centric  (as  diseases  or  tumors 
t  medulla  or  of  the  facial  nerve),  toxic,  systemic  (as  small-pox,  the  use  of 
iiy»  iodidsy  pilocarpin,  tobacco),  and  hydrophobic  irritation  and  disease. 
iagnosis. — ^It  should  be  pointed  out  that  a  failure  in  swallowing  the 
al  quantity  of  saliva  may  cause  dribbling  from  the  mouth  and  simulate 
lypersecretion. 

be  prognosis  is  favorable  in  itself,  but  dependent  on  the  cause. 
featment. — ^The  causes  are  to  be  removed  and  the  general  health  toned 
For  stomatitic  salivation  potassium  chlorate  is  first  in  rank  as  an  internal 
local  remedy.  Iron  and  arsenic  are  valuable  in  neurotic  cases,  and  the 
lids  or  hyoscin  may  be  of  supplemental  use.  Atropin  (gr.  ^J^  to  ^\^  ■ 
IM).0006)  and  belladonna  are  almost  uniformly  successful  in  idiopathic 
ell  as  in  central  ptyalism. 


AlKll% 
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{Aptyalism;  ''Dry  MoiUh") 

tefinition. — A  morbid  arrest  of  the  salivary  and  buccal  secretions; 
Itiology* — ^The  disease  is  probably  due  to  an  affection  of  the  nerve- 
ly  of  all  the  glands  of  the  mouth  (Harris).  It  may  follow  sudden  mental 
lomena  as  a  temporary  condition.  A.  J.  Hall  collected  39  cases,  of  which 
xurred  in  females.  In  most  of  the  cases  the  causes  were  unknown.  Not 
mmonly  xerostoma  is  an  effect  of  the  febrile  state,  of  mouth-breathing 
to  nasal  obstruction),  and  of  diabetes. 

•ymptoms. — Apart  from  the  sensation  of  dryness,  mastication,  degluti- 
and  articulation  are  difficult.  The  local  appearances  show  a  glazed,  red, 
lometimes  cracked  condition  of  the  tongue  and  labial  and  palatine  mucosa, 
teeth  may  become  diseased  and  crumble. 

he  diagnosis  is  made  on  inspection,  the  prognosis  depending  on  the 
vabiHty  of  the  cause,  and  rightfully  being  guarded  on  account  of  the 
lent  otetinacy  of  the  trouble. 

'reatment. — Attention  to  the  systemic  condition  is  requisite.  Small 
\  of  potassium  iodid  and  pilocarpin  (gr.  ^^ — 0.003)  in  gelatin  lamellae 
lozenge  form,  allowed  to  dissolve  in  the  mouth  with  the  aid  of  a  sip  of 
r,  have  been  productive  of  relief.  In  cases  of  centric  origin  the  galvanic 
^nt  should  be  tried. 

ilassblowers*  Mouth. — ^This  condition  is  found  among  glassblowers 
ftlso  among  musicians.  It  occurs  in  about  2.5  per  cent,  of  all  glassblowers. 
ele,  who  reports  2  cases,  described  the  condition  as  a  hernial  outpocket- 
rf  the  muscles  of  the  cheeks.  The  epithelium  of  the  mucous  membranes' 
's  the  so-called  plaques  opalines.  It  is  often  combined  with  a  distentioir 
:eno's  duct.  In  addition  to  a  ballooning  out  of  the  buccal  mucosa,  there 
ely  to  be  a  disturbance  of  hearing  and  cramj>-like  contraction  of  the  cheek, 
parotids  may  be  emphysematous  and  crepitate  on  palpation.  ; 


SYMPTOMATIC  PAROTITIS 

(Parotid  Bubo)  \ 

tefinition. — ^A  secondary  inflammation  of  the  parotid  gland,  generally 
to  septic  infection  and  tending  to  suppuration. 
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Etiology. — Not  being  a  primary  affection,  the  causes  giving  rise  to  it  may 
be  mentioned  as  follows:  (a)  Acute  infectious  fevers,  as  typhoid,  typhus,  pneu- 
monitis, pyemia,  erysipelas;  (b)  injury  or  disease  of  the  abdomen  or  pehis 
(Stephen  Paget),  or  of  the  genito-urinary  tract,  as  mild  traumatisms  or  derange- 
ment of  the  testes  or  ovaries,  or  even  menstruation  or  pregnancy;  gastric  ulcer 
may  be  accompanied  by  it;  (c)  peripheral  neuritis  with  facial  paralysis  (Gowers). 

Most  of  the  cases  are  septic  and  indicative  of  an  unfavorable  course  in  the 
progress  of  the  associated  disease.  The  symptoms,  diagnosis,  and  treaimeni 
of  the  parotitis  itself  fall  under  the  scope  of  surgery. 

Chronic  Parotitis. — Mikulicz  first  described  this  condition  and  reported 
a  case  in  which  symmetric  enlargement  of  the  lacrimal,  and  subsequently  of 
the  salivary,  glands  occurred.  Kiimmel  and  Osier  have  also  recorded  cases. 
It  may  be  caused  by  lead  or  mercury  and  may  be  secondary  to  mumps,  inflam- 
mation of  the  throat,  and  chronic  Bright's  disease.  The  condition  may  be 
painless. 


IV.    DISEASES  OF  THE  TONSILS 

ACUTE  TONSILLITIS 

Definition. — An  acute  inflammation  of  the  tonsil  or  tonsiby  affecting 
either  the  mucous  membrane,  the  follicles,  or  the  parenchyma,  and  ending 
either  in  resolution,  suppuration,  or  chronic  enlargement. 

Pathology. — In  the  superficial  variety  of  acute  tonsillitis  the  mucosa  b 
simply  red,  swollen,  and  sometimes  covered  with  a  thin,  soft  exudate  of  muco- 
pus.  The  tonsil  itself  may  also  be  swollen.  In  follictdar  tonsiUiHs  the  lacuns 
become  filled  with  a  cheesy  exudate  which  often  protrudes  from  the  tonsillar 
crypts;  epithelial  and  pus-cells,  cellular  d^ris,  and  occasional  cholesterin 
crystals  are  found  in  these  cheesy  masses.  In  older,  darker  hued  masses  an 
offensive  odor  is  given  off,  and  numerous  bacteria  are  found.  In  adults, 
calcareous  infiltration  of  the  cheesv  little  masses  mav  be  met  with.  Paren- 
chymatous  tonsillitis  is  shown  by  a  greater  enlargement  of  the  tonsil,  due  to  a 
marked  infiltration  of  all  the  tissues.  Suppuration  in  the  tonsil  is  frequent, 
the  follicles  usually  bursting  and  uniting  in  abscess  formation.  Pus  may 
burrow  into  the  cellular  tissue  surrounding  the  tonsil,  and  find  its  way  even 
down  to  the  clavicle.  The  herpetic  or  ulceromembranous  form  of  tonsillitis,  in 
which  an  eruption  of  herpetic  vesicles  on  the  tonsils  is  followed  by  their  rupture 
and  the  formation  of  a  lightly  adherent  membrane,  is  rare.  In  necrotic  tonsillitis 
(Striimpell)  a  grayish-white  adherent  necrotic  membrane  b  observed,  that  is 
limite<l  by  the  inflamed  membrane  surrounding  the  mucosa  covering  the  ton- 
sils. The  latter  are  moderately  swollen.  A  dirty  ulcer  often  remains  after 
the  slough  separates. 

Etiology. — Predisposing  causes  are  age,  sex,  temperament,  and  atmo- 
spheric conditions.  The  disease  is  most  common  in  youth  and  in  early  adult 
liife.  Boys  and  young  men  appear  to  be  attacked  more  often  than  the  opposite 
sex.  Tonsillitis  is  most  prevalent  during  the  spring  season.  The  pro- 
portion of  cases  in  which  tonsillitis  precedes  rheumatism  is  probably  over 
30  per  cent.  It  is  certain  that  one  attack  of  acute  tonsillitis  predisposes 
to  subsequent  ones,  particularly  when  the  first  attack  has  left  some  enlarge- 
ment of  the  tonsils.  Sudden  and  extreme  climatic  changes  fvedispose  to  the 
disease. 

The  predisposing  causes  of  acute  tonsillitis  are  most  commonly  the  following: 
(a)  Exposure  to  cold  and  dampness,  or  talking  in  a  cok!,  moist  atmoqihere; 
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(i)  exposure  and  talking  in  an  overheated  atmosphere  vitiated  with  smoke  or 
other  irritating  vapors  or  gases;  (c)  specific  infectious  fevers,  as  scarlatina, 
measles,  and  erysipelas;  {d)  irritation  from  hard  and  sharp  foreign  bodies  or 
diemical  irritants.  The  exciting  cause  is  the  presence  of  microbes  (strepto- 
cocci, staphylococci,  pneumococci).  Epidemics  of  streptococcic  infection 
have  been  traced  to  the  milk-supply  (over  70  per  cent,  of  the  cases  in 
Cortland  and  Homer,  N.  Y.,  epidemics  occurred  among  the  patrons  of  a  certain 
dairyman).  Capps  and  Davis^  suspected  that  ice  cream  played  an  important 
rdle  as  a  carrier  in  an  epidemic  which  they  reported.  They  found  11  cows 
with  garget  to  account  for  infection  of  the  milk,  to  some  extent  at  least. 

Clinical  Symptoms. — ^Three  principal  varieties  of  acute  tonsillitis  occur 
clinically,  the  symptoms  of  which  will  be  described  separately. 

(a)  Acute  Catarrhal  or  Superficial  Tonsillitis. — ^lliis  form  is  often  asso- 
ciated with  acute  pharyngitis.     The  earliest  local  symptoms  are  pain  and  dif- 
ficulty in  swallowing,  the  former  often  becoming  quite  acute  and  radiating  to 
the  ear  and  lymphatics  at  the  angle  of  the  jaw,  where  tenderness  on  pressure 
xnay  also  be  elicited.     In  speaking  a  nasal  twang  is  often  noticed.     During 
the  laborious  act  of  swallowing  the  sensation  of  a  lump  in  the  throat,  especially 
^vhen  the  mouth  is  dry,  is  commonly  complained  of.     Simple  stomatitis  may  be 
Associated,  and  rarely  there  is  a  slight  cough  with  the  painful  expectoration  of  a 
sticky  mucus  which  accumulates  in  the  throat  (Browne).    There  may  be  saliva- 
tion, with  fetor  of  the  breath.     Inspection  shows  the  tonsil  to  be  red  and  swollen. 
Though  dry  and  glazed  at  first,  the  surfaces  soon  become  covered  with  a  thin 
exudate  of  mucopus,  which  is  easily  detached  by  brushing,  gargling,  or  "hawk- 
ing" the  throat.     There  is  usually  some  accompanying  redness,  and  also  a 
tumefaction  of  the  uvula  and  faucial  pillars.     The  constitutional  symptoms  at 
the  outset  are  mildly  febrile.     The  attacks  usually  come  on  rapidly,  and  last 
but  a  few  days.    The  pneumococcus  variety,  however,  runs  a  longer  and  more 
rebellious  course.    Otitis  media  may  follow  the  extension  of  the  tonsillar 
inflammation. 

(6)  Acute  Lacunar  or  Follicular  Tonsillitis. — In  this  form,  which  is  quite 
common  in  children,  not  only  the  mucous  membrane  lining  the  crypts  is  in- 
flamed, but  that  covering  the  surface  of  the  tonsils  also,  giving  rise  to  more  or 
less  associated  catarrhal  tonsillitis.  The  local  subjective  symptoms  are,  as  in 
the  preceding  variety,  pain,  tenderness,  and  difficult  deglutition.  The  tonsils 
are  seen  to  be  covered  with  small,  slightly  prominent,  whitish-yellow  spots  or 
patches  of  a  characteristic  creamy  exudate  corresponding  to  the  position  of 
the  crypts  and  numbering  from  two  to  eight  or  ten  or  more.  These  little  masses 
or  plugs  may  be  pressed  out  of  the  follicles  with  a  spatula.  A  predominance 
of  pus  cocci  and  cells  may  rarely  forerun  the  further  formation  of  little  follicular 
abscesses,  and  even  of  slight  erosions  and  ulceration  of  the  mouths  of  the 
lacunie.  Unlike  simple  catarrhal  tonsillitis — at  least  in  so  far  as  simultaneous 
involvement  is  concerned  (Cohen) — both  tonsils  are  usually  affected  in  thb 
trouble,  though  one  to  a  greater  degree  than  the  other.  The  whole  tonsil 
is  considerably  swollen,  and  in  severe  cases  the  cervical  lymph-glands  also. 
The  constitutional  symptoms  of  follicular  tonsillitis  may  be  quite  severe.  The 
disease  may  be  iishered  in  with  a  pronounced  chill,  headache,  aching  of  the 
back  and  limbs,  marked  anorexia,  and  insomnia,  along  with  a  rapid  rise  in  the 
temperature  to  103°  or  104°  F.  (39.4-40°  C.)— in  children  as  high  as  105°  F. 
(40.5°  C).  Slight  albuminuria  is  an  exceptional  finding,  but  acetonuria  is 
more  common  (25.6  per  cent. — Reiche).  The  general  depression  may  be  so 
great  as  to  simulate  adynamia.  Though  sudden  in  its  onset  and  rajud  and  often 
mtenaely  acute  in  its  progress,  the  disease  seldom  lasts  mere  than  five  or  ei^t 

1  Arch,  /flier.  Med.,  1914,  xiv,  WL 
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these  have  been  referred  to  under  the  heading  of  Morbid  Anatomy.  The 
constiiuHonal  disturbances  are  severe,  especially  in  children,  though  they  seldom 
last  longer  than  a  week,  and  are  followed  by  a  rapid  convalescence.  The 
cervical  glands  are  not  swollen  to  the  same  extent  as  in  diphtheria.  The  oc- 
currence later  of  palatal  and  pharyngeal  paralysis  in  a  supposed  case  of  necrotic 
tonsillitis  would  point  to  its  true  diphtheritic  origin. 

{e)  Streptococcus  Tonsillitis  {Septic  Sore  Throat). — An  epidemic  form, 
which  was  first  observed  in  Christiana  in  1908  and  later  in  England,  has  more 
recently  been  described  by  certain  American  authors,  e,  gf.,  J.  A.  Capps,  D.  J. 
Davis  and  E.  C.  Rosenow,  and  C.  E.  A.  Winslow.    The  onset  is  sudden,  with 
or  without  a  chill.    The  throat  presents  a  diffuse  redness  with  much  mucoid 
secretion.    The  crypts  of  the  tonsils  are  always  filled  with  an  exudate,  and  a 
grayish  membrane  resembling  diphtheria  may  spread  over  a  large  part  of  the 
tonsil.    "The  fever,  the  muscular  pains,  the  prostration,  and  the  constitutional 
sj^'roptoms  were  out  of  all  proportion  to  what  one  would  expect  from  the  amount 
of  local  involvement."  ^    The  pulse  is  relatively  slow  and  the  leukocytes  are 
only  moderately  increased.    The  acute  symptoms  may  subside  in  a  few  days, 
but  at  the  end  of  a  week  or  ten  days  the  patient  suddenly  manifests  great 
enlargement  of  the  cervical  glands  without  suppuration,  as  a  rule.     Visceral 
complications  occur  most  often  in  the  group  of  cases  having  little  or  no  glandular 
inN'olvement  but  marked  constitutional  disturbances.     Otitis  media  is  fre- 
c|U.ent  and  bacteriologic  examination  shows  an  encapsulated  hemolytic  strepto- 
coccus of  high  virulence.     This  organism  of  the  lacticus  type  has  been  found  in 
milk— 23  out  of  92  samples  (D.  J.  Davis*). 

Diagnosis. — ^The  appearance  of  the  several  forms  of  acute  tonsillitis, 

associated  with  the  clinical  history  of  each  case,  should  enable  a  ready  diagnosis 

to   be  made  in  the  majority  of  cases.     A  difficulty  may,  however,  arise  in 

discriminating  follicular  tonsillitis  from  diphtheria,  and  apparently  transitional 

forms  are  not  uncommon.    The  appended  table  gives  the  important  points 

of  differentiation  between  these  diseases : 


Follicular  Tonsillitis 

A  soft,  pultaceous,    yellowiah-white   de- 
posit occurs  in  spots  or  patches  situated 
over  the  mouth  of  the  follicles,  with 
areas  of  redness  intervening. 
Ilie  exudate  is  easily  removed,  leaving  a 

smooth  surface. 
The  deposit  is  always  limited  to  the  tonsils 

(important). 
^  the  creamy  deposits  unite  to  form  a  con- 
tinuous layer,  removal  is  either  not  fol- 
lowed by  re-formation,  or  very  late. 
*'ay  have  high  temperature,  lasting  only  a 
J**y  or  two,  and  ffidls  after  adniinistrar 
"on  of  sodium  salicylate.    Albimiinuria 
Wremely  rare,  if  present  at  all. 
n^yal    lymphatic    glands    seldom    or 
P  *ljKhtly  swofien. 
^'^^Phcations  rare  and  mild. 

^^^Hologic  test  shows  no  special  or- 
22***iii;  often,  however,  streptococci 
■■^  staphylococci. 

^^  Sr^scs  seen  early,  with  severe  constitutional  symptoms  and  red  and  invoUen 
^***^  liaving  no  deposit,  may  give  rise  to  the  question  whether  simijle  angina 

^  Prod,  Med,  Series,  1912,  vi,  110. 

'  JfyuT.  Ivjed.  Dm.,  December,  1918,  p.  559. 


Diphtheria 

A  tough,  ashy-gray,  oontinuoiis,  and  uni- 
form pseudomembranous  deposit  cov- 
ers the  tonsils,  pha^\^lx,  or  soft  palate. 

Very  adherent,  and  can  be  torn  off  in 
strips  only,  leaving  a  bleeding  surface. 

The  pillars  of  the  fauces  and  uvula  are 
involvt^d  as  well. 

Removal  of  the  membrane  is  followed  by 
re-formation  vvithin  twelve  to  twenty- 
four  hours. 

Persistent  elevation  of  the  temperature, 
which  is  not  materially  influenced  by 
salicylates;  more  or  less  albuminuria  is 
common. 

Usually  markedly  swollen  glands. 

Complications  frequent  and  grave  (car- 
diac failure  and  paralyses). 

Bacteriologic  examination  shows  prej*- 
ence  of  Klebs-Loffler  bacillus. 
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3d,  or  potassium  permanganate  in  weak  solution,  may  be  serviceable.  Mild 
oounterirritation  at  the  angle  of  the  jaw  by  means  of  iodin  or  slightly  irritating 
onbrocations  is  helpful. 

Early  scarification  of  the  tonsils  as  a  depletory  measure  and  painting  with 
oocain  (10  per  cent.)  I  have  found  useful  to  bring  about  resolution. 

Astringent  sprays  containing  alum  or  silver  nitrate  are  often  efficacious 
after  a  day  or  two.  When  the  case  is  fully  developed,  the  atomization  of  a 
warm  solution  of.  cocain  (4  to  8  per  cent.)  or  lime-water  is  useful.  The  external 
application  of  the  ice-collar  is  indicated.  Should  gargling  be  possible,  nothing 
is  better  than  hot  water  or  milk.  If,  in  parenchymatous  tonsillitis,  fluctua- 
tion be  detected  or  suppuration  be  even  suspected  of  commencing,  the  prompt 
use  of  the  bistoury  (the  blade  being  guarded  by  wrapping  with  cotton  or 
adhesive  plaster),  with  the  production  of  free  bleeding  or  the  discharge  of  pus, 
will  give  great  relief.  The  patient's  head,  especially  if  it  be  a  child,  should  be 
tilted  forward  during  the  operation,  so  as  to  allow  most  of  the  blood  and  pus 
to  pass  into  the  mouth.  When  incision  of  the  tonsil  fails  to  bring  pus,  it  has 
been  advised  to  puncture  through  the  anterior  pillar,  where  pus  may  be  formed 
in  the  cellular  tissue  in  front  of  or  behind  the  tonsil.  When  the  tonsillar 
enlargement  threatens  life  through  suffocation,  excision  of  the  tonsils,  laryn- 
^tomy,  or  tracheotomy  may  have  to  be  performed. 
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(Ulceromembranoits  TonsiUiiis;  Trench  Moulh) 

Definition. — An  acute  inflammation  of  the  tonsil  and,  in  severe  cases, 
peritonsillar  tissues,  characterized  by  a  pseudomembranous  exudate  and,  later, 
ulceration. 

Etiology* — ^The  condition  is  much  more  frequent  than  was  generally  sup- 
posed before  the  introduction  of  laboratory  methods  of  diagnosis.    The  dis- 
order more  frequently  attacks  children  than  adults,  probably  because  hyper- 
tiophied  tonsils  seem  to  predispose  to  the  infection.    Campbell  and  Dyas^  state 
that  syphilitics  are  predisposed  to  this  infection;  also  that  a  Klebs-Loffler  bacil- 
lus carrier  readily  becomes  infected.    The  specific  organisms  responsible  for  the 
<x>ndition  are  the  elongated  fusiform  bacillus  and  the  Spirochoeta  ariginoo  vincetiti. 
Symptoms* — ^The  most  characteristic  symptom  is  the  severe  pain  in  the 
throat.    The  breath  is  offensive  and  there  may  be  considerable  salivation. 
Systemic  symptoms  are  usually  lacking,  but  fever  and  tachycardia  may  be 
present  in  a  mild  degree.    Prostration  is  sometimes  out  of  proportion  to  the 
apparent  severity  of  the  other  systemic  manifestations  of  the  toxemia.    Upon 
^examination  there  will  be  found  upon  the  tonsil  an  ulcer  about  the  size  of  a 
ten-cent  piece  covered  with  a  dirty  grayish-yellow  membrane.    Attempts 
to  pull  off  the  membrane  will  usually  cause  bleeding  of  the  tissue  to  which 
the  membrane  is  attached.    The  regional  lymph-glands  are  enlarged  and  the 
muscles  of  the  neck  stiff  and  tender.    Courcoux  and  Debr^  describe  recurring 
"Vincents'  angina,  having  encountered  a  number  of  cases  after  varying  intervals 
ef  time.    Various  skin  eruptions,  lymphangitis,  bronchitis,  and  other  septi- 
cemic complications  may  be  encountered. 

The  diagnosis  is  of  importance  because  of  the  necessity  of  differentiating 
the  condition  from  diphtheria,  particularly  from  the  early  stages  of  this  latter 
disease,  and  from  syphilis.  This  may  be  done  most  readily  by  staining  and 
examining  under  the  microscope  a  smear  from  the  lesion.  Probably  many 
eues  are  unrecognized,  failing  smear  examinations  when  diphtheria  is  unsus- 
pected, and  are  diagnosed  acute  tonsillitis. 

1  JovT.  Amer,  Med.  Aasoc.,  June  2,  1917,  p.  1596. 
s  Ihid.,  1918,  Ixxi,  73. 
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The  treatment  consists  in  the  local  application  of  1  per  cent,  of  ^Ivei 
nitrate  solution  or  methylene-blue.  A  good  dentist  should  be  consulted 
Prompt  cures  have  followed  the  local  use  of  arsphenamine  two  or  three  time 
a  day.  General  management  includes  the  use  of  individual  personal  eating 
drinking,  and  bathing  utensils,  a  semisolid  diet,  sodium  cacodylate  intra" 
muscularly  daily,  and  the  control  of  such  symptoms  as  may  arise. 


CHRONIC  TONSILLmS 

(Hypertrophied  Tonsils;  Adenoid  Vegetations) 

Definition. — Enlargement  of  the  tonsils  (faucial  and  pharyngeal),  dw 
to  chronic  inflammation  or  hypertrophy,  and  usually  associateid  with  or  causing 
a  perverted  local  and  systemic  condition. 

Pathology. — The  faucial  tonsils  show  a  true  chronic  hypertrophy  of  tin 
lymphoid  and  fibrous  elements.  If  the  latter  predominate  the  organs  wiU  be 
smaller  and  more  indurated.  They  may  be  rough  on  the  surface  from  "dis- 
tended lacunse  or  ruptured  follicles"  (Berkley  Robinson),  the  latter  being  in  s 
state  of  chronic  inflammatory  thickening,  and  showing  caseous  degeneratiot 
of  their  contents.  The  growths  in  the  vault  of  the  pharynx  are  adenomatous 
papillomata;  they  are  either  sessile  or  pedunculated,  and  are  fleshy  in  appearana 
and  consistence  and  very  vascular.  They  range  in  size  from  a  grain  of  wheat 
to  an  almond  kernal  (Allen),  and  project  from  the  pharyngeal  vault,  lyin^ 
in  the  depression  posterior  to  and  on  a  line  with  the  fossa  of  the  eustadiiaii 
tube  (Rosenmiiller's  fossa).  "Hypertrophy  of  the  pharyngeal  adenoid  tissue 
may  also  be  present  without  great  enlargement  of  the  tonsils  proper"  (Osier). 
A  congestive  type  of  nasal  catarrh  in  adults  often  accompanies,  or  is  the  result 
of,  neglected  adenoid  growths  and  hypertrophied  tonsils.  Chronic  pharyngitis 
may  be  associated. 

Etiology. — ^The  predisposing  causes  of  chronic  hypertrophy  of  the  tonsils 
are:  (a)  heredity;  (6)  age,  most  frequently  between  five  and  fifteen  years;  (c)  sex, 
boys  appear  to  be  affected  more  frequently;  (d)  hygienic  surroundings. 

The  exciting  causes  are  usually  previous  attacks  of  acute  tonsillitis,  either 
simple  or  that  which  is  symptomatic  of  diphtheria  or  scarlatina.  According 
to  Harrison  Allen,  adenoid  growths  from  the  normal  lymphoid  tissue  of  the 
vault  of  the  pharynx  (pharyngeal  tonsils)  may  be  congenital,  and  are  "in  some 
way  associated  with  the  canal  which  is  found  in  early  fetal  life  penetrating 
the  brain-case  and  uniting  the  anterior  part  of  the  pituitary  body  to  the  lining 
membrane  of  the  pharynx." 

Symptoms. — Local. — With  slight  or  moderate  enlargement  there  may 
be  few  or  no  symptoms.  There  may  be  simply  an  increased  secretion  of  mucus, 
and  a  susceptibility  to  fresh  anginal  attacks  or  to  severe  tonsillar  manifestations 
in  diphtheritic  or  scarlatinal  attacks. 

The  first  symptom  to  attract  the  attention  is  the  direct  effect  of  naso- 
pharyngeal obstruction — /.  r.,  oral  respiration.  This  mouth-breathing  is 
visibly  labored  and  abnormally  audible,  and  is  esp)ecially  marked  at  night, 
the  child's  respiration  being  noisy,  snorting,  and  irregular.  Sleep  is  disturbed 
by  paroxysms  of  dyspnea,  sometimes  due  perhaps  to  reflex  spasm  of  the 
glottis.  Nightmare  follows  as  a  result  of  imperfect  aeration  of  the  blood 
supplying  the  brain  on  account  of  the  obstruction  to  p)erfect  respiration.  The 
act  of  swallowing  is  rendered  difficult  by  the  faucial  obstruction,  and  is  often 
painful,  owing  to  the  superadded  acute  tonsillar  trouble  that  is  so  liable  toi 
occur  in  the  hypertrophi<»(l  glands.  Indirect  results  of  chronic  tonsillar  enlarge- 
ment are  a  laryngeal  stridor  and  a  croupy  cough.  Sometimes  asthmatic  attackm 
coexist,  and  seem  also  to  be  due  to  the  hypertrophy.  An  excessive  secretioM 
of  mucus  in  the  pharynx  is  a  common  s\'mptom,  and  causes  hawking  in  subject— 
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past  young  childhood.  The  hearing  is  often  impaired,  and  tinnitus  aurium  is 
complained  of,  being  the  result  of  pressure  of  the  growths  against  the  orifice 
of  the  eustachian  tube  or  of  extension  of  inflammation  from  the  nasopharjTix. 
Absolute  deafness  may  result,  and  ^the  senses  of  taste  and  smell  are  likewise 
diminished  or  perverted.  Inspection  of  the  fauces  will  show  the  tonsils  bulging 
as  two  lumps  covered  with  thick  mucus,  or  the  latter  may  ooze  around  the 
uvula  from  the  pharynx.  In  mouth-breathers  of  long  standing  the  superior 
dental  arch  is  narrowed  and  the  hard  palate  is  highly  arched.  The  breath 
is  fetid,  owing  to  the  cheesy,  inspissated  exudate  in  the  tonsillar  crypts.  In 
very  old  cases  a  tonsillar  calculus  may  be  felt,  and  is  the  result  of  calcification 
of  the  secretion. 

The /acid/  expression  is  characteristically  stupid  and  apathetic;  the  disposi- 
tion is  dull,  irritable,  and  stubborn;  the  lips  are  thick,  and  a  vacant  stare  is  in 
the  eyes.  Speech  is  slow,  phonation  nasal  in  quality  and  articulation  of  the 
nasal  consonants  n  and  m,  I  and  o  is  changed  or  muffled.  Stammering  may  be 
associated.  The  anterior  nares  may  be  dilated  and  present  a  pinched  appear- 
ance above  their  openings. 

The  prolonged  interference  with  respiration  gives  rise  to  a  peculiar  chest 
conformation  simulating  that  of  rickets  (chicken-breast).  The  ribs  are  promi- 
nent anteriorly,  and  there  is  a  marked  forward  angle  at  the  manubriogladiolar 
junction,  as  well  as  a  grooved  depression  at  the  ensiform  cartilage.  Depres- 
sions between  the  widely  separated  ribs  exist  anteriorly  also.  Posteriorly, 
and  at  the  base  of  the  chest  in  particular,  the  intercostal  spaces  are  practically 
absent  on  account  of  the  closeness  of  the  ribs.  The  upper  part  of  the  chest  is 
very  narrow  and  the  shoulder  bones  quite  prominent.  On  percussion  the 
hepatic  area  of  dulness  is  diminished  on  the  chest  wall,  but  increased  down- 
ward and  to  the  left.  The  first  cardiac  sound  is  weak.  •  On  inspiration  there 
is  a  retraction  of  the  intercostal  spaces  in  the  lower  and  lateral  thoracic  regions. 

The  resulting  thoracic  deformity  may  express  itself  principally  as  an  ex- 
cavation of  the  lower  sternal  area  (trilchter  brust).  When  chronic  tonsillar 
enlargement  leads  to  oft-recurring  asthmatic  attacks,  the  chest  may  become 
barrel  shaped,  as  in  emphysema,  at  an  early  period  of  life. 

The  general  symptoms  of  tonsillar  hypertrophy  are  more  marked  when  the 
growths  exist  in  the  pharyngeal  vault  alone.  Developmental  processes  in 
children,  such  as  dentition,  and  at  puberty,  particularly  when  the  voice  changes 
are  looked  for,  are  often  retarded  or  perverted.  Anemia,  probably  resulting 
from  the  action  of  hemolytic  streptococci  which  Davis^  found  in  97  per  cent, 
of  crypt  cultures,  headache,  especially  during  study,  cardiac  palpitation,  enu- 
resis, and  habit  chorea  of  the  facial  muscles  may  be  associated  with  general 
capriciousness,  mental  dulness,  indisposition  to  intellectual  exertion,  drowsiness, 
and  sullen  irritability.  The  term  aprosexia  has  been  given  to  the  loss  of  power 
to  concentrate  the  mind  for  any  length  of  time  that  is  so  characteristic  of  these 
cases. 

Diagnosis. — Inspection  of  the  fauces  will  reveal  enlarged  tonsils.  Tke 
act  of  gagging,  however,  often  causes  the  tonsils  to  rotate  forward  and  inward, 
making  them  appear  larger  really  than  is  the  case.  Tonsils  which  have  been 
the  seat  of  recurrent  inflammations  are  frequently  contracted  and  held  down 
by  scar  tissue.  Such  tonsils  may  be  seen  with  difficulty  and  may  be  considered 
normal  on  account  of  their  small  size.  Only  by  a  careful  examination  by  a 
skilled  specialist  in  a  certain  number  of  cases  is  one  able  to  discover  a  chronic- 
ally diseased  tonsil  which  may  be  causing  some  systemic  condition.  Adenoid 
growths  of  the  pharjTigeal  vault  may  exist  without  tonsillar  enlargement,  and 
can  be  detected  by  posterior  rhinoscopy  or  by  the  insertion  of  the  finger  into  the 
nasopharynx. 

^  Jour.  Amer,  Med.  Assoc.,  1920,  Ixxiv,  318. 
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V.    DISEASES  OF    THE  PHARYNX 

PHARYNGITIS 

ACUTE   PHARYNGITIS 
(Pharyngitis  Acuta  Sitnpiex) 

Definition. — An  acute  catarrhal  inflammation  of  the  mucous  membrane 
he  pharynx. 

Pathology. — ^The  mucous  membrane  is  congested  diffusely  or  in  patches, 
I  there  may  be  an  inflammatory  exudate  in,  and  a  consequent  swelling  of, 
submuoosa  and  the  contained  glandular  structures.    The  surface  of  the 
mbrane  is  more  or  less  coated  with  a  viscid  mucopus. 

Etiology. — Predisposing  causes  are:  age,  it  being  more  frequent  in 
ilescence  and  young  adult  life;  a  depraved  constitution;  digestive  disorders, 
1  a  rheumatic,  gouty,  or  scrofulous  diathesis.  The  usual  exciting  cause 
szposure,  particmarly  of  certain  portions  of  the  body,  as  the  neck  and  chest, 
cold  or  to  sudden  changes  of  temperature  and  to  irritating  vapors.  An 
ite  nasopharyngeal  catarrh,  by  bathing  the  pharyngeal  mucosa  with  its 
itadng  secretions,  may  set  up  the  trouble.  Epidemic  pharyngitis  is  probably 
nanifestadon  of  influenza.  Acute  simple  pharyngitis  may  be  a  complica- 
n  of  scarlatina,  measles,  and  small-pox  {exanthematous  pharyngitis).  Micro- 
3ci  are  present,  the  streptococci  often  predominating. 
Sjrmptonis. — Locally,  the  affection  is  ushered  in  with  a  feeling  of  dryness 
d  SOTeness,  especially  on  swallowing.  With  the  production  of  the  muco- 
rulent  secretion  a  tickling  sensation  provokes  hawking  or  a  slight  throat 
^k  and  efforts  at  expulsion.  The  catarrhal  process  may  extend  to  the 
711X  and  cause  some  hoarseness,  or  to  the  eustachian  tube,  causing  dulness 
hearing.  Movements  of  the  neck  are  painful  and  stiff,  particularly  if  there  is, 
is  often  the  case,  slight  involvement  of  the  lymph-glands.  Inspection  of 
e  throat  shows  the  pharynx,  often  the  posterior  pillars  of  the  fauces  and  the 
h  palate,  and  even  the  anterior  pillars  and  tonsillar  surfaces,  to  be  deeply 
Uened  and  tumefied;  the  coursing  veins  are  enlarged,  and  particles  of  a 
liowiah-white  secretion  appear  here  and  there.  Sometimes  the  pharyngeal 
iKdes  become  subject  to  acute  inflammation,  and  appear  as  elevated,  discrete, 
tty  spots  (herpetic  pharyngitis — Mackenzie). 

At  the  onset  of  this  sdlFection  there  may  be  chilliness,  followed  by  sUght 
er,  headache,  an  accelerated  pulse,  a  dry  skin,  and  anorexia.  The  pharyn- 
'  symptoms  seldom  last  more  than  from  three  to  fi.ve  days,  when  resolution 
^  place,  some  tenderness  of  the  pharynx,  however,  remaining  for  a  time. 
D&gnosis. — On  examination  of  the  throat  there  should  neither  be  any 
culty  in  diagnosing  the  affection  nor  any  likelihood  of  confounding  the 
cdon  with  simple  tonsillitis. 
Hie  prognosis  is  always  favorable.    In  weakly  patients,  however,  there 

liability  to  subsequent  attacks. 
Treatment. — In  the  early  stages  sucking  of  small  pieces  of  ice  does  much 
Hay  the  congestion  and  irritability.  A  spray  of  cocain  or  menthol  in  al- 
Mie  (2  per  cent.)  may  also  be  used,  followed  by  a  4  per  cent,  solution  of 
pyrin.  Eucain  may  be  substituted  for  cocain  (2  per  cent,  solution),  and 
xeferred  by  Gibbs  and  others.  DobelPs  solution  is  always  to  be  recom- 
ided  for  its  alkaline,  sedative,  and  antiseptic  action.  Swabbing  the  pharynx 
:i  a  silver  nitrate  solution  (gr.  xl  to  the  ounce — ^2.6-30.0)  is,  according  to 
3US,  of  great  benefit. 

In  well-established  cases  relief  is  often  obtainable  by  medicated  steam 
^tion,  as  with  the  compound  tincture  of  benzoin.  In  rheumatic  cases 
!nges  of  guaiac  (gr.  iij — 0.19)  are  useful.  The  sipping  of  hot  milk  in  which 
ium  bicarlx>najte  has  been  dissolved  is  grateful. 
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The  general  treatment  embraces  measures  directed  at  the  fever  and  the 
diathetic  condition.  A  hot  foot-bath  and  a  calomel  purge,  with  belladoima, 
acetanilid,  or  aconite  for  the  fever  and  pain,  and  sodium  salicylate  (gr.  Ix  to 
Ixxx — 4.0-5.5 — in  the  twenty-four  hours)  may  be  required.  The  diet,  of 
course,  should  either  be  liquid  or  semisolid. 

Persons  susceptible  to  repeated  attacks  must  exercise  caution  in  regard  to 
exposure  to  severe  cold  and  weather  changes,  irritating  vapors,  and  the  like. 
Daily  cold  sponge-baths  may  be  used  to  harden  the  skin.  Tonic,  nutrient 
treatment  is  also  frequently  called  for. 

BIEBIBRANOUS   PHARTNGmS 
(Pharyngitis  Croupoaa) 

Definition. — An  acute  superficial  inflammation  of  the  pharyngeal  mucosa, 
characterized  by  the  formation  of  a  whitish  false  membrane,  due  usually  to 
the  streptococcus. 

Etiology. — ^The  principal  causes  of  this  form  of  pharyngitis  are  exposure 
of  persons  in  debilitated  health  to  cold  or  an  impure  or  a  septic  atmosi^iere, 
particularly  during  epidemics  of  such  diseases  as  scarlatina. 

Symptoms. — The  local  and  general  symptoms  are  those  of  ordinaiy 
sore  throat,  though  of  a  more  severe  type. 

Diagnosis. — The  pseudomembrane  is  thin,  of  a  yellowish-white  color, 
and  appears  in  small  patches  over  the  pharynx.  It  is  easily  detached,  and  this 
feature,  together  with  the  presence  of  small  vesicles  or  ulcers  and  the  absence 
of  grave  constitutional  disturbances,  serve  to  differentiate  this  affection  froo 
diphtheritic  pharyngitis. 

The  prognosis  is  favorable. 

Treatment. — Local  applications  of  solutions  of  hydrogen  peroxid  or 
potassium  permanganate  (gr.  x  to  the  ounce — 0.6-30.0)  are  veiy  satisfactor}'. 
For  the  painful  dysphagia  the  sedative  and  soothing  remedies  suggested  for 
simple  acute  pharyngitis  may  be  used.  Internally,  sodium  benzoate  {p- 
V  to  XV — 0.3-1.0)  in  glycerin,  elixir  of  calisaya,  and  phenyl  salicylate  htve 
each  been  recommended.    Tbnic  treatnsent  is  nearly  always  needed. 

CHRONIC  PHARTNGmS 

Definition. — A  chronic  inflammation  of  the  mucous  memtouie  of  die 
pharynx.  It  may  consist  of  either  a  hypertrophic  or  an  atrophic  inv(Jveinent 
of  the  follicles,  or  both  processes  may  coexist. 

Varieties. — (a)  Chronic  nasopharyngeal  catarrh;  (6)  chronic  hypertrophic 
pharyngitis  or  nasopharyngitis  {pharyngiiia  sicca);  (c)  follicular  or  granular 
pharyngijtis.  The  last  named  is  probably  the  result  of,  and  nearly  alms's  is 
associated  with,  chronic  simple  (or  hypertrophic)  pharyngeal  (or  na9ophiO> 
geal  catarrh. 

Pathology. — The  mucous  membrane  in  simple  chronic  pharyngitis  is 
either  reddened,  thickened,  and  viscid  (hypertrophic  form),  or  pale,  thin,  tnjl 
dry  (atrophic  form) ;  in  both  instances  dilated  and  tortuous  veins  are  prooh 
nently  shown.  In  the  follicular  variety  the  pharyngeal  mucous  glands  u^ 
swollen  into  little  red,  glistening  nodules  studding  the  congested  membrane. 
The  enlarged  follicles  are  due  to  a  hyperplasia  of  lymphoid  oelb  and  tn  a^ 
cumulation  of  retained  dried-up  secretions. 

Etiology. — A  protracted  impairment  of  the  general  health,  espcdaliyiB 
those  who  overexert  mentally  and  are  of  sedentary'  habits,  is  a  common  ^ 
disposing  cause  of  chronic  pharyngitis.  Repeated  acute  attacks  may  piccede 
the  affection.     It  is  most  common  in  adolescent  and  middle  life. 

The  exciting  causes  are  frequent  and  prolonged  overuse  and  strain  of  dtt 
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voice  in  clergymen,  singers,  teachers,  army  officers,  and  street  venders;  irrita- 
tion from  tobacco  smoke,  chemical  vapors,  and  continued  exposure  to  cold  air. 
Among  prevailing  causes  may  be  mentioned  postnasal  adenoids,  deviations 
of  the  septum,  and  neoplasms.    It  may  arise  from  gastric  disorders. 

Symptoms. — ^In  all  varieties  of  chronic  pharyngitis  the  local  discomfort 
is  often  very  slight,  and  more  annoying  than  painful,  except  when  an  exacerba- 
tion takes  place.     There  is  a  sensation  of  dryness  and  tickling  or  burning  in 
the  throat  and  the  desire  to  clear  the  throat  of  sticky  mucus  by  hawking  or  a 
short  cough.    These  symptoms  are  usually  worse  on  rising  in  the  morning, 
especially  if  some  unfavorable  influence  has  been  exerted  during  the  night 
previous,  the  throat  being  dry  and  a  viscid  secretion  having  collected.    Swallow- 
ing is  seldom  interfered  with. 

If  the  larynx  is  somewhat  affected  by  extension  of  the  pharyngeal  inflam- 
mation, hoarseness  and  a  dry,  hacking  cough  are  produced.  After  using  the 
voice  there  is  a  sense  of  fatigue,  with  huskiness  and  irritability. 

Tlie  local  appearances  of  chronic  pharyngitis  vary  according  to  the  form  of 
the  affection  present  in  the  case.  In  chronic  catarrh  of  the  pharynx  a  consider- 
able collection  of  mucopus  is  seen  adhering  to  the  mucosa  and  extending  down- 
^rard  from  the  posterior  nares.  The  senses  of  hearing  and  taste  may  be  im- 
paired. Tlie  uvula  is  frequently  elongated,  and  its  tip  may  rest  on  the  base 
oi  the  tongue.  A  nasal  intonation  of  the  voice  is  sometimes  provoked.  The 
posterior  nares  as  seen  by  the  rhinal  mirror  are  often  stopped  up  by  foul  secre- 
tions or  by  hypertrophy  of  the  nasal  mucous  membrane.  Headache  and  at- 
tacks of  vertigo  may  occur. 

Chronic  hypertrophic  pharyngitis  and  follicular  pharyngitis  (clergyman's 
sore  throat)  are  commonly  associated.  The  thickened,  reddened,  pimply, 
vein-coursed  appearance  of  the  mucosa  is  characteristic.  The  follicles  may  be 
seen  sometimes  as  polypoid  elevations,  and  the  pharyngeal  tonsil  may  be  foimd 
by  the  finger  to  be  enlarged  (KoUiker). 

In  the  dry,  atrophic  pharyngitis  that  occurs  more  often  in  later  life,  and 
as  a  sequel  of  the  simple  chronic  or  follicular  variety,  a  pale,  smooth,  relaxed, 
lustrous,  and  often  quite  painful  membrane  is  observed. 

^  The  general  symptoms  are  usually  those  of  a  weak,  debilitated,  nervous  con- 
stitution, though  in  mild  cases  the  general  health  may  be  unimpaired.  In 
•trophic  pharyngitis  considerable  cachexia  may  be  present. 

Diagnosis. — Care  should  be  exercised  in  discriminating  the  variety  of 
^^hit>nic  pharyngitis  present  in  any  given  case,  so  that  the  treatment  may  be 
planned  accordingly.  Careful  and  repeated  inspection  of  the  throat  renders 
^e  diagnosb  easy  unless  ulceration  has  taken  place:  in  such  cases  a  tuberculous 
^*^  syphilitic  sore  throat  must  be  eliminated  by  the  superficial  character  of  the 
^Moers,  by  their  ready  response  to  proper  treatment,  by  the  history  of  the  case 
•®  to  specificity,  and  by  the  absence  of  marked  pain  or  symptoms  pointing  to 
^*»bcrculosis.  When  due  to  gastric  disturbance  the  lower  throat  will  be  deeply 
^Ugested  and  the  tongue  will  be  irritable,  with  red  papillae  standing  over  its 
"•ac  (Price-Brown). 

Prognosis. — ^This  should  be  guarded  as  to  cure  on  account  of  the  stub- 
*^rn  resistance  to  treatment  and  the  difficulty  in  removing  unfavorable  in- 
fluences. Acute  exacerbations  are,  liable  to  recur  unless  rigid  caution  is  prao- 
^^s^  at  all  times  in  avoiding  the  cause  of  the  trouble. 

Treatment. — ^The  local  use  of  astringent  and  alkaline  antiseptic  sprays 

^  the  nasal  douche  is  usually  recommended,  but  has  only  a  palliative  effect. 

Silver  nitrate  cauterization  may  be  tried.    The  only  effectual  means,  however, 

^  curing  the  follicular  or  hypertrophic  variety  is  that  used  by  most  throat 

specialists,  namely,  the  wire  galvano-  or  actual  cautery.    Applications  of 

alver  nitrate  (gr.  x  to  the  ounce— -0.6-30.0)  and  the  internal  use  of  the 
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VI.    DISEASES  OF  THE  ESOPHAGUS 

ESOPHAGms 

ACUTE  ESOPHAGITIS 

Definition  .^An  acute  inflammation  affecting  either  the  mucous  membrane 
or  submucous  tissues  of  the  esophagus,  or  both. 

Pathology. — ^The  ordinary  morbid  changes  of  an  acute  esopha^tis  are 
tliose  of  a  simple  catarrhal  inflammation  of  the  mucosa.  It  is  rather  character- 
istic of  the  condition  that  there  is  no  increased  secretion,  a  sponginess  and 
rapid  desquamation  of  the  epithelium  taking  place  instead,  and  causing  a 
granular  appearance  of  the  membrane.  Occasionally  the  mucous  glands  are 
swollen,  and  may  break  down,  with  the  formation  of  small  follicular  ulcers. 
Catarrhal  erosions  may  also  be  seen  here  and  there.  A  croupous  or  diphtheritic 
exudate  is  seldom  found  in  the  lower  portion  of  the  esophagus,  and  small- 
pox pustules  are  rarely,  if  ever,  seen.  A  diffuse  or  circumscribed  purulent 
inflammation  of  the  submucosa  may  dissect  up  the  mucous  membrane  so  as  to 
considerably  diminish  the  esophageal  caliber;  pus  is  usually  discharged  into 
the  tube.  In  severe  cases  of  poisoning  {corrosive  esophagitis)  sloughing  may 
extend  into  the  muscular  layer,  and  may  produce  a  foul,  dark,  hemorrhagic 
mass.  A  fibi:inous  cast  of  the  gullet  has  been  vomited  up  by  a  hysteric 
^roman  (Birch-Hirschfeld). 

Etiology. — ^The  causes  of  acute  esophagitis,  other  than  traumatic,  are 
rare.  Under  the  later  are  included  the  mechanical,  thermal,  and  chemical 
irritants,  such  as  the  presence  of  foreign  bodies  and  the  swallowing  of  hot 
liquidsy  corrosive  poisons,  "concentrated  lye,"  mineral  acids,  and  arsenic. 
The  condition  may  also  be  the  result  of  the  following:  (a)  an  extension  of  catar- 
rhal inflammation  of  the  pharynx;  (6)  specific  infectious  fevers,  as  typhoid, 
typhus,  and  pneumonitis;  (c)  diphtheria  (pseiulomembranotis  esophagitis)  by 
the  extension  of  pharyngeal  diphtheria;  (d)  small-pox,  giving  rise  to  a  pustu- 
lar inflammation  of  the  gullet;  {e)  local  disease,  as  carcinoma  of  the  esophagus, 
SlAnduIar  or  vertebral  abscess,  or  laryngeal  perichondritis  (Striimpell). 

Sjrmptoms* — Pain  during  deglutition  may  be  referred  to  the  region  of 
the  esophagus,  and  a  steady,  dull  pain  may  exist  beneath  the  sternum.  Dys- 
phagia and  regurgitation  of  food  may  be  caused  by  spasm  in  severe  cases.  Mucus, 
blood,  and  pus  may  be  discharged  later.  The  absence  or  mildness  of  pain  is 
not  a  true  indication  of  the  gravity  and  extent  of  esophageal  inflammation. 

Sequehe. — Simple  catarrhal  or  follicular  ulcers  may  appear,  and  the  necrotic 
form  of  the  disease  may  be  followed  by  suppurating  ulcers,  which,  if  healing 
place,  may  cause  cicatricial  stenosis. 

Diagnosis* — ^This  may  be  based  upon  the  localization  of  pain,  especially 
deglutition;  upon  the  pain  occasioned  by  the  passage  of  the  esophageal 
aoand;  and  upon  the  mucus,  blood,  or  pus  adherent  to  its  bulb  on  withdrawal, 
pvovided  carcinoma  at  the  cardiac  orifice  of  the  stomach  can  be  excluded. 
Ilie  expukion  of.  a  pseudomembrane  (diphtheritic)  from  the  gullet  should  be 
differentiated  from  esophagomycosis  (thrush),  especially  in  children.  The 
dhgnoBis  of  the  particular  form  of  esophagitis  will  depend  upon  the  facts 
dioted  relating  to  the  etiology. 

The  prognosis  is  good  in  mild  cases,  and  should  be  guarded  in  those  as- 
sociated with  grave  disease.  Death  may  occur  in  either  the  purulent  or  necrotic 
faniL 

Titfttm^lt. — ^This  is  entirely  symptomatic,  and  in  severe  cases  is  of  little 
^'she.    A  soft,  Mand  diet,  prafmbty  cl  milkt  may  be  borne  in  ordinary  in- 
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Lefdie  emphasizes  '%ot  fluids"  as  an  important  predisposing  cause.  The 
exciting  causes  are  of  uncertain  origin.  It  has  been  alleged  that  various  forms 
of  protracted  irritation  of  the  mucous  membrane  may  cause  the  development 
of  carcinoma;  and  especially  has  this  point  been  maintained  in  connection  with 
the  frequent  occurrence  of  carcinoma  of  the  gullet  in  topers.  Yamagiwa  found 
a  history  of  consumption  of  alcohol  in  S3.9  per  cent,  of  311  cases.  It  is  also 
believed  by  some  that  as  gastric  carcinoma  may  develop  from  the  scars  of  old 
ulcers,  a  like  condition  in  the  esophagus  may  act  as  a  nucleus  for  a  carcinomatous 
growth. 

S3^inptom8. — Dysphagia  is  the  earliest  symptom  of  esophageal  carcinoma 
with  beginning  stenosis  of  the  tube.  This  gradually  and  steadily  increases, 
80  that  liquids  alone  can  be  swallowed,  and  later  regurgitation  even  of  smaU 
amounts  (not  above  3  ounces)  of  liquid  foods  takes  place.  Occasionally, 
at  the  start,  dysphagia  amounts  to  a  brief  choking  sensation  only.  There  may 
be  omsiderable  pain,  I  saw  an  instance  with  the  late  Dr.  W.  Frank  Haehnlen, 
in  which  mucus  was  almost  constantly  regurgitated,  and  bronchiectasis  devel- 
oped near  the  close. 

The  ^eda  may  contain  cancerous  fragments,  blood,  and  mucus.  The 
dysphagic  symptoms  may  subside  spontaneously,  owing  to  the  disintegration 
and  ulceration  of  the  growth,  or  the  dysphagia  may  be  so  slight  as  to  be  masked 
by  the  prominent  symptoms  of  hepatic  or  pulmonary  carcinoma  and  gangrene 
seoondiuy  to  a  very  flat  esophageal  carcinoma.  Or,  without  secondary  mani- 
festations of  such  a  growth,  the  esophageal  symptoms  may  rarely  be  latent. 
The  cervical  glands  may  be  enlarged. 

The  most  important  general  symptom  of  esophageal  carcinoma,  as  of  this 
malignant  growdi  elsewhere,  is  the  progressive  emaciation,  which  increases 
with  the  stenosis  and  obstruction  to  the  entrance  of  nourishment  into  the  stom- 
adt  Though  seemingly  anemic,  the  patient's  blood  may  contain  an  excessive 
number  of  corpuscles  in  a  given  bulk.  This  is  due  to  inspissation  from  failure 
to  absorb  water  and  food  into  the  body. 

Cour5e,  Duration,  and  Termination. — ^The  disease  is  chronic,  becom- 
ing progressively  worse,  and  is  often  beset  with  grave  complications  (vide  infra). 
It  seldom  lasts  longer  than  one  and  a  half  years,  and  the  duration  of  medullary 
carcinoma  of  the  gullet  is  usually  shorter.  A  fatal  ending  is  inevitable  by 
inanition  and  exhaustion,  or  as  the  result  of  metastasis  and  secondary  complica- 
tions. 

Complications* — ^These  follow  extension  of  the  cancerous  growth  to 
^^ghboring  parts.  Thus,  involvement  of  the  larynx,  trachea,  and  bronchi 
^  been  noted.  The  cancerous  ulcer  may  also  perforate  the  pleura,  the  peri- 
^*itlium,  or  the  aorta  or  its  branches,  and  cause  fatal  hemorrhage.  The 
"^^'dtcbrsB  have  been  eroded,  and  compression  of  the  cord,  with  resulting  para- 
plegia, may  take  place. 

Paralysis  of  the  vocal  cords  may  be  the  effect  of  pressure  by  the  growth 
^Pon  the  recurrent  laryngeal  nerve;  most  frequently  pulmonary  gangrene  is 
j'^  to  perforation  of  the  lunfe  or  to  the  inspiration  of  cancerous  and  decompos- 
^gjparticles  that  have  been  regurgitated. 

Uiagnosis. — ^All  other  causes  of  dysphagia  must  be  excluded.  Enlarged 
^^^tsUs,  pharyngeal  tumors,  pressure  from  without  by  cervical  intrathoracic 
tumors,  as  aneurysm,  or  by  displacement  of  the  sternal  end  of  the  clavicle, 
•*id  the  presence  of  foreign  bodies  or  cieafricial  strictures  of  the  gullet — all 
figure  in  the  production  of  difficult  deglutition.  The  history  of  the  case,  the 
•8©  of  the  patient,  the  progressive  emaciation  (cancerous  cachexia),  and  the 
obstinately  increasing  dysphagia  will  enable  us  to  exclude  the  other  affections 
^^Wned.    In  using  the  esophageal  bougie  for  diagnostic  purposes  great  care 
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NEUROSES  OF  THE  ESOPHAGUS 

MUSCULAR  SPASM 

{EwphagixmuB) 

Definition. — ^A  spasmodic  contraction  of  the  muscular  layer  of  the  upper 
dwer  portions  of  the  esophagus. 

Etiology. — It  is  almost  always  a  secondary  affection,  met  with  not  in- 
[uently  in  hysteria,  hydrophobia,  and  rarely  in  chorea  and  epilepsy.    In 

case  the  esophageal  bougie  could  be  passed  only  with  a  great  deal  of 
culty  during  the  spasm.  It  may  be  observed  in  aged  males,  and  especially 
those  suffering  from  hypochondriasis,  though  in  many  no  evidence  of  a 
lotic  temperament  can  be  elicited.  It  may  be  due  to  reflex  causes,  originat- 
<  for  example,  in  the  uterus;  thus,  in  some  cases,  it  occurs  only  during  the 
Snant  state.  Spasm  may  complicate  all  of  the  lesions  of  the  esophagus, 
D  organic  stricture. 

Sjrmptoms. — ^The  chief  subjective  characteristic  is  dysphagia.  Al- 
ngh  liquids  can  be  swallowed,  solids,  as  a  rule,  cannot.  Poststemal  pain 
ometimes  noticed,  and  choking  signs  are  quite  common.  In  the  hysteric 
iety  emotional  disturbances  are  found  among  the  prodromata.  The  general 
rition  remains  good. 

Diagnosis.— The  etlologic  factors  must  be  carefully  weighed  in  oon- 
don  with  the  symptoms  and  the  valuable  testimony  gained  by  the  use  of 
sound.  The  bougie  on  reaching  the  constriction  is  rather  tightly  gripped, 
ugh  gentle  pressure  soon  causes  it  to  relax.    After  the  subjective  symptoms 

spasm  are  over  the  sound  passes  without  the  slightest  dijBSculty.  The 
loned  and  vomited  masses  contain  neither  blood  nor  pus.  An  examination 
ti  the  esophagoscope  allows  the  diagnosis  to  be  easily  made.  In  some  cases 
dysphagia  may  be  due  to  pharyngeal  paresis.  The  elderly  hypochondriac 
IS  before  stated,  liable  to  develop  a  similar  condition,  which  must  not  be 
founded  with  true  cancerous  strictivre.  The  prognosis  is  good.  Guisez 
ftks  of  severe  spasms  with  lethal  tendency. 

Ihe  treatment  is  directed  to  the  disease  on  which  the  condition  is  found 
Iqiend,  and  this  must  receive  careful  attention.  The  sound  should  be  used 
previously  indicated  under  the  discussion  of  Esophageal  Stricture.  Its 
sage  has  often  been  followed  by  speedy  and  permanent  cures.  A  special 
i^tiode  with  which  to  apply  electricity  to  overcome  the  spasm  of  the  cardia 
1  been  employed. 

PARALYSIS  OF  THE  ESOPHAGUS^ 

In  extensive  bulbar  paralysis,  when  adjacent  parts  are  involved,  we  may 
!r  the  existence  of  esophageal  implication,  though  there  be  no  objective 
deuce  to  adduce  in  confirmation.  Doubtless  the  esophagus  rarely  shares 
postdiphtheritic  paralysis  also.  Dysphagia  is  the  leading  symptom.  An 
Suable  peculiarity  belonging  to  diphtheritic  paralysis  is  the  fact  that  solids 
more  readily  swallowed  than  liquids. 


DILATATION  OF  THE  ESOPHAGUS 

^tliology  and  Etiology. — Diffuse  dilatation  of  the  esophagus  is  usually 
Hdary  to  organic  stricture  at  or  near  the  cardiac  orifice.  In  accordance 
I  the  common  law  of  compensation,  the  first  effect  of  the  stenosis  is  to  en- 

^For  remarks  on  the  treatment  of  this  complaint  the  reader  is  referred  to  the  section 
i  enrous  Diseaifes. 
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I8»«ie  eongeniial  in  origin.  When  acquired  they  are  the  result  of  a  localized 
km  in  the  muscular  coat,  through  which  the  mucous  membrane  bulges  like 
emia.  This  is  owing  to  repeated  slight  pressure  occasioned  by  the  passage 
bod.  When  once  such  a  process  is  started,  various  factors  tcRd  to  continu- 
^  enlarge  the  pouch.  Chief  among  these  are  the  morsels  of  food  that  find 
^ment  and  naturally  tend  to  augment  the  size  of  the  diverticulum  by  drag- 
%  it  downward.  The  sac  may  finally  attain  a  diameter  of  not  less  than  4 
hes  (10  cm.)*  Its  situation  is  nearly  always  on  the  posterior  wall  at  the 
iiyngo-esophageal  junction,  and  its  form  is  usually  saccular  or  pear  shaped. 
)6t  instances  have  been  met  with  in  males  after  middle  life.  The  cause  of 
)  weakened  area  at  which  the  diverticulum  occurs  is  to  be  found  sometimes 
iDJuiyy  but  more  frequently  in  an  antecedent  inflammation.  Histologic 
inges  are  observed  only  in  the  mucous  and  submucous  layers,  these  anatomic 
ments  together  forming  the  pouch. 

Tfodion  diverticula  are  produced  by  the  fringe  of  tissues  that  often  becomes 
berent  to  the  upper  aspect  of  the  esophagus,  and  from  their  mode  of  occur- 
we  they  will  obviously  be  more  or  less  funnel  shaped.  Their  dimensions 
\  small.  They  are  more  common  in  children  than  in  adults,  for  the  reason 
It  in  the  former,  more  frequently  than  in  the  latter,  do  the  bronchial  glands 
ipnrate,  with  subsequent  cicatrization.  This  circumstance  affords  an  ex- 
inaticm  of  the  fact  that  traction  diverticula  are  usually  seated  on  the  anterior 
D  of  the  esophagus  near  the  bifurcation  of  the  trachea. 
Clinical  History. — Traction  diverticula  do  not,  as  a  rule,  give  rise  to 
deal  symptoms.  Exceptionally,  however,  as  the  result  of  the  mechanical 
tation  caused  by  bits  of  food  that  are  retained  in  these  funnels,  ulceration 
y  occur  and  be  followed  by  perforation  of  their  apices.  In  this  manner  the 
b  bronchi  are  perforated  (causing  pneumonia  and  pulmonary  gangrene), 
>  the  pleura  (causing  empyema),  and,  more  rarely,  the  pericardium  (causing 
purative  pericarditis). 

Presmre  diverticula  when  small  cannot  be  recognized  owing  to  the  absence 
Dgns  and  symptoms.  When  they  attain  considerable  size,  however,  they 
often  attended  with  severe  symptoms.  The  earliest  clinical  manifestation 
iifficulty  in  swallowing;  some  of  the  food  enters  the  sac,  and,  if  allowed  to 
lain,  undergoes  putrefactive  decomposition,  causing  fetor  of  the  breath. 
<m  time  to  time,  and  especially  on  attempting  to  swallow,  the  partly  or 
yjfy  filled  condition  of  the  pouch  excites  natisea  and  vomiting,  associated 
h  prolonged  strangling;  this  results  in  the  ejection  of  a  portion  of  the  ac- 
aidated  contents.  These  contain  no  hydrochloric  acid.  After  such  an 
uk  the  patient  is  unable,  temporarily,  to  swallow  food,  and  in  consequenc 
ht  limited  amount  of  food  taken  signs  of  inanition  soon  appear;  this  may 
Jly  become  extreme,  and  is  sometimes  the  immediate  cause  of  death. 
5  appearance  of  a  pear-shaped  swelling  in  the  side  of  the  neck  has  been 
erved.  As  the  tumor  enlarges  it  displaces  the  larynx  and  presses  upon 
enlarged  vessels — more  rarely  upon  the  superior  laryngeal  nerve — ^giving 
•  to  dyspnea  and  distressing  fits  of  coughing. 

Diagnosis. — A  point  in  the  differentiation  of  this  affection  is  the  enlarge- 
^t  of  the  sac  after  meals  (not  all  the  food  passing  into  the  stomach),  and  its 
Eippearance  after  being  emptied.  Another  discriminating  sign  is  the 
Hrt  of  compression  by  the  hand  in  causing  the  contents  ("air  and  sodden 
d")  to  flow  back  into  the  mouth.  In  those  instances  in  which  the  tumor 
^haent  we  may  demonstrate  its  existence  by  the  use  of  the  esophageal  sound. 
^  sound  passes  into  the  sac,  the  descent  will  soon  be  arrested.  If,  however, 
instrument  fails  to  enter  the  mouth  of  the  pouch,  it  readily  glides  into  the 
^adi.    An  elbowed  sound,  bent  at  an  obtuse  angle  near  itie  tip,  is  useful 
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epain  constant,  and  is  it  local  or  diffused?  Does  it  radiate  to  the  back  or 
^mlar  regions? 

Appetite. — ^The  loss  of  appetite  (anorexia),  or  a  desire  for  unusual  foods 
uorexia),  are  frequently  noted.  When  the  appetite  is  increased,  or  the 
tient  becomes  hungry  a  short  time  after  a  meal,  it  is  referred  to  as  ''bulimia." 
One  should  determine  further  whether  the  appetite  comes  on  when  the 
dent  begins  to  eat,  or  disappears  at  the  sight  of  food,  or  after  a  few  mouth- 
s  of  food  are  taken.  The  taking  of  abnormally  large  amounts  of  food  at 
al-times  only  is  termed  "polyphagia."  Where  the  appetite  is  not  satiated, 
»  after  a  full  meal,  we  refer  to  such  condition  as  "acoria." 
Thirst. — In  certain  maladies  the  thirst  is  increased,  while  in  a  second 
B  of  conditions  there  is  little  or  no  desire  for  water  or  other  liquids.  In- 
re  whether  thirst  is  allayed  by  taking  water. 

%tfte. — ^Many  gastro-intestinal  conditions  are  accompanied  with  an  un- 
isant,  sour,  bitter,  or  sticky  taste  which  may  be  experienced  only  on  waking, 
t  may  be  more  or  less  persistent. 

Degbitition. — Does  the  patient  swallow  both  solids  and  liquids  naturally; 
^  is  he  liable  to  cough  while  eating,  and  does  such  effort  cause  discomfort 
pain? 

Pyrosia. — ^This  is  a  burning  sensation  in  the  epigastrium  and  sternal 
ion.  Note  at  what  time,  before  or  after  food,  it  is  experienced,  its  duration, 
i  how  it  is  influenced  by  various  foods. 

Begnrgitation. — ^Note  how  long  after  taking  food  this  annoying  symptom 
•bserved,  and  also  whether  the  food  tastes  sour.  Where  the  contents  of  the 
mach  are  expectorated,  it  is  referred  to  as  regurgitation,  but  should  it  be 
tin  chewed  and  swaUowed,  it  is  termed  ''rumination." 
Wccmp. — ^The  time  at  which  hiccup  occurs,  and  whether  or  not  it  is  ac- 
apanied  with  a  burning  sensation  in  the  throat  or  by  an  unpleasant  odor, 

points  of  clinical  value.    Prolonged  hiccup  is  of  grave  significance. 

Hansea. — Is  it  occasional  or  frequent,  and  how  influenced  by  food  and  by 
2p? 

Yomit. — Inquire  carefully  as  to  the  frequency  of  the  vomiting;  how  influ- 
3ed  by  pain ;  when  the  stomach  is  empty,  after  soft  food,  solid  food,  or  is  it 
ated  by  certain  odors?  The  quantity  and  consistency  of  the  vomit,  as  well 
whether  it  ever  contains  fresh  blood  (red),  or  blood  that  has  lingered  in  the 
mach  for  a  time  (coffee  brown  vomit)? 

Such  special  symptoms  as  constipation,  mental  dulness,  sleepy  and  giddy 
sations,  and  a  blurring  of  objects  are  not  infrequently  observed  in  gastric 
>itlers. 

EZAHniATION   0¥  THE  GASTRIC   FUNCTIONS 

Becretoiy  Function. — Wliile  gastric  secretion  normally  is  continuous  during 
later  stages  of  gastric  digestion,  the  activity  of  the  secretory  function  of  the 
lUu^h  diminishes,  and  to  obtain  accurate  knowledge  of  any  pathologic  con- 
>ii  of  the  organ,  examinations  of  the  gastric  contents  must  be  made  under 
litions  as  nearly  like  the  physiologic  as  possible.  Reliable  results  cannot, 
^ore,  be  obtained  from  an  examination  of  ordinary  vomita,  but  the  con- 
a  of  the  stomach  must  be  procured  at  a  definite  period  after  a  so-called 
"tneal  (wife  infra). 

^Jumerous  test-meals  have  been  offered  to  the  profession,  but  those  that 
ive  foimd  most  satisfactory  are  "the  test-breakfast  of  Ewald  and  Boas" 

"the  test-dinner  of  Leube-Riegel."  The  former  being  simpler  and  easier 
iveparation  than  the  latter,  it  is  the  oftenest  used. 

The  Ewald'Boas  test-breakfast  consists  of  one  or  two  rolls  (50-70  gm.) 
.  one  cup  of  tea  or  water  (300-400  c.c).     I  constantly  advise  the  use  of 

roll  and  a  glass  of  water.     About  an  hour  after  this  meal  has  been  taken 
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0^  per  cent,  alcoholic  solution)  are  added;  in  the  presence  of  free  HCl  a  rose- 
or  diony-red  color  is  produced.  Combined  HCl  gives  a  negative  result.  The 
presence  of  acid  salts,  peptones,  mucin,  and  starch  (in  the  usual  percentage) 
do  not  interfere  with  this  reaction. 

Laetic  Acid. —  Uffelmann's  Test. — ^The  reagent  should  always  be  freshly 
made,  as  follows:  To  10  to  15  c.c.  of  a  2  per  cent,  aqueous  solution  of  carbolic 
add  add  1  or  2  drops  of  neutral  ferric  chlorid,  when  an  amethyst-blue  color 
win  appear.  To  1  or  2  c.c.  of  the  mixture  add  a  few  drops  of  the  filtrate,  and 
if  lactic  acid  is  present  a  canary-yellow  color  appears.  Sources  of  error  may 
be  overcome  by  shaking  5  to  10  c.c.  of  the  filtrate  with  double  the  quantity  of 
etber,  and,  after  allowing  the  ether  to  separate  and  pouring  it  off,  adding  more 
ether  to  the  filtrate,  again  shaking,  and  repeating  the  washing.  The  ether  is 
than  evaporated  almost  to  dryness  in  a  water-bath.  To  the  residue  about  1 
C.C.  of  water  is  added,  and  to  this  an  equal  quantity  of  the  Uffelmann  reagent 
from  a  pipet ;  and  if  a  canary  yellow  now  appears,  positive  proof  of  the  presence 
of  lactic  acid  is  afforded.  Bread  contains  lactic  acid,  and  hence  it  is  better 
to  employ  a  thin  gruel  made  by  adding  to  a  quart  of  water  flavored  with 
salt  \  ounce  of  oatmeal-flour.  Boas  states  that  no  lactic  acid  is  present  in 
the  filtrate  several  hours  after  this  test-meal,  except  in  cases  of  carcinoma  of  the 
stomach.  Lactic  acid  in  the  stomach  contents  also  occurs  with  fermentation- 
stagnation  from  either  obstruction  or  deficient  motility. 

A  more  reliable  test  for  lactic  acid  than  the  foregoing  is  that  of  Boas, 
M follows:  Digest  the  filtrate  several  times  with  ether  to  remove  the  fatty  acids; 
*<ld  a  few  drops  of  phosphoric  acid  and  boil.  Transfer  the  mixture  to  a  dis- 
^te  flask;  add  H2SO4  and  MgO,;  heat,  and  lactic  acid  will  pass  over.  This 
^  be  conducted  into  a  strongly  alkaline  solution  of  iodin  and  potassium  iodid. 
^e  presence  of  lactic  acid  is  then  shown  by  the  production  of  iodoform,  which 
^^  be  recognized  by  its  odor  and  by  the  precipitate  formed. 

taUy  or  Volatile  Acids. — Heat  to  boiling  a  few  cubic  centimeters  of  the 
iptrate  in  a  test-tube,  over  the  mouth  of  which  place  a  strip  of  moistened 
*«Ue  litmus  paper;  the  presence  of  fatty  acids  will  change  the  paper  to  red. 

Acetic  Acid. — In  lai^  quantities  this  acid  is  detected  by  its  odor,  and  in 
^'''Aller  quantities  its  presence  is  determined  by  neutralizing  with  sodium 
2^tonate  the  watery  residue  of  the  ethereal  extract,  and  adding  neutral  ferric 
^^orid,  when  a  blood-red  color  develops.  Quantitative  estimation  of  certain 
^nstituents  is  desirable. 

ToUd  Acidity. — ^To  10  c.c.  of  the  filtrate  add  1  or  2  drops  of  a  1  per  cent. 

f^ccholic  solution  of  phenophthalein,  and  decinormal  solution  of  sodium  hydrate 

^  added  slowly  from  a  buret  until  the  reddish  color  that  appears  fails  to  disap- 

P^Bf  on  shaking.    The  number  of  cubic  centimeters  of  the  decinormal  solution 

^^^^■Tnally  requved  ranges  from  4  to  6;  hence,  if  these  be  multiplied  by  10, 

Jf^iavc  40  to  60  as  the  percentage  of  acidity.    Under  pathologic  conditions 

^^•e  nmnbera  may  be  eidier  higher  or  lower.    This  total  represents  both  free 

**^^  combined  acids.    If  no  organic  acids  be  present,  the  above  figures  will 

'^J'^^^cnt  the  percentage  of  HCl.    The  latter  is  also  reckoned  thus:  If  it 

jz^^^iied  5  c.c.  of  the  decinormal  solution  of  sodium  hydrate  to  be  added  to 

^  ^-c.  of  the  filtrate  to  get  the  red  color  (alkalinity)  with  the  phenolphthalein, 

j^^y  the  acidity  is  50,  and  multiplied  by  0.003,646=0.1823  per  cent,  of 

^^^**t)clik)ric  add.    The  normal  range  of  percentage  is  from  0.1  to  0.22. 


^M^j^^^mmmum  of  Free  HCl. — Mintz's  method. — ^To  10  c.c.  of  the  filtrate  add  a 
^JS^=*tlonnal  solution  of  sodium  hydrate  from  a  buret  until  no  reaction  is  given 
^5^  Gfinsburg's  reagent.  The  number  of  cubic  centimeters  of  the  decinormal 
f^^tion  used,  multiplied  by  10  and  then  by  0.003,646,  gives  the  percentage  of 
l^drochloric  add. 
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he  to  a  defective  ptyalin  supply.*  For  methods  of  detecting  occvU  blood, 
p.  799. 

fhe  Tests  for  the  Motor  Function. — More  important  than  the  secretory 
le  motor  function  of  the  stomach.  There  are  several  tests. 
The  oldest  method  is  that  of  Levbe.  It  consists  in  washing  out  the  stomach 
D  six  to  seven  hours  after  a  large  meal,  preferably  consisting  of  beef  soup 
OB.),  beefsteak  (6J  oz.),  bread  (1|  oz.),  and  water  (6J  oz.),  or  from  two  to 
and  a  half  hours  after  Ewald's  test-breakfast.  Normally,  the  stomach 
iild  be  empty  within  these  periods  of  time,  so  that  if  a  residue  remains 
enotes  a  lack  in  the  motor  force.  Boas  reconmiends  the  giving  of  400  c.c. 
?ater  to  which  20  drops  of  chlorophyll  (concentrated  aqueous  solution) 
e  been  added.  Thirty  minutes  after  the  patient  has  drunk  this  the 
oach-tube  is  passed.  With  normal  motility  about  50  to  60  c.c.  are  recovered, 
mple  test  is  to  have  the  patient  eat  a  few  prunes  with  the  meal  taken  the 
ling  before  the  test-breakfast.  Their  recovery  the  next  morning  is  indic- 
e  of  hypomotility. 

PHYSICAL  OR  EXTERNAL  EXAIONATION 

rhis  implies  the  well-known  physical  signs — inspection,  palpation,  percus- 
,  and  auscultation,  including  succussion  or  splashing. 
inq^eetion. — (a)  General, — This  may  give  an  idea  of  the  nature  of  the  ill- 
as  well  as  its  severity  by  noting  whether  the  patient  appears  to  belong  to 
urotic  group,  the  general  health  often  being  good,  or  whether  the  patient 
nadated,  or  has  with  the  latter  the  cachexia  of  a  malignant  growth.  In 
ises  of  the  stomach  attention  should  be  directed  to  the  mouth,  and  especially 
be  teeth;  these  may  be  of  causal  importance  in  gastric  ailments,  and  fre- 
itly  prevent  their  cure. 

[6)  Local  Inspection. — In  patients  with  thin  and  relaxed  abdominal  walls 
contour  of  the  stomach  can  be  plainly  noted;  especially  is  this  the  case  in 
f  large,  dilated  stomachs  or  in  those  that  have  been  displaced.  The  ex- 
ner  is  greatly  aided  by  inflating  the  stomach  with  air  or  gas.  The  former 
>  be  preferred  for  the  reason  that  the  supply  is  easily  regulated;  he  is  en- 
d  to  watch  the  different  steps  of  the  distention,  and  after  the  examination  is 
ipleted  the  air  is  allowed  to  escape  through  the  tube.  For  this  purpose 
)Tdinary  stomach-tube  is  most  convenient,  and  its  passage  is  to  be  effected 
he  same  way  as  in  removing  the  gastric  contents.  A  double  bulb-attach- 
it  is  connected  with  the  external  end  of  the  tube,  by  means  of  which  air  is 
%  forced  into  the  stomach  {Runeberg's  method), 

frerichs'  method  is  sometimes  used.  It  consists  in  administering  3j  (4.0) 
&rtaric  add,  dissolved  in  half  a  glassful  of  water,  and  immediately  after- 
^  3j  (4.0)  of  sodium  bicarbonate,  dissolved  in  the  same  amount  of  water, 
rvescence  now  occurs,  with  a  progressive  visible  distention  of  the  organ, 
re  are  many  objections  to  this  method. 

%e  inflated  stomach  presents  a  circumscribed  protuberance,  usually  in 
epigastric  and  also  in  the  umbilical  region  if  the  organ  is  dislocated  or 
ed.  Hie  air  may  find  its  way  into  the  intestine,  producing  a  visible 
^  in  the  contour  of  the  abdomen.  Tumors  and  other  abdominal  enlarge- 
ts  may  also  be  recognized,  and  an  idea  obtained  as  to  which  organ  is  in- 
^,  after  making  due  allowances  for  displacement,  as  in  gastroptosis  and 
ric  carcinoma.  Exaggerated  peristaltic  waves  may  also  be  noticeable  in 
tpper  portion  of  the  abdomen,  usually  when  associated  with  the  stomach. 

The  tests  for  the  estimation  of  the  combined  acids,  of  some  of  the  fatty  acids,  and 
any  €xf  the  products  of  proteolysis  are  complicated  and  unnecessary  in  an  ordmary 
ial  examination. 
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and  in  the  lower  portion  if  it  is  in  the  small  intestine.    Peristalsis  is  h 

from  various  causes — inflation  of  the  stomach,  exteroal  tapping,  neuro^i^ 

pyloric  obstruction,  and  the  like. 

The  value  of  the  gastroscope  in  inspecting  the  interior  of  the  stom^^ 
is,  I  think,  questionable.  Gastrodiaphany  (illumination  of  the  stomach^  j 
sometimes  useful  in  showing  the  fundus  extending  to  a  lower  level  (at  t^ 
navel)  than  is  indicated  by  percussion,  and  in  indicating  the  presence  of  tum^^^ij 
in  the  anterior  wall  of  this  organ. 

Palpation. — ^This  elicits  at  times  more  trustworthy  information  than    JQ. 
spection.    The  patient  should  be  in  the  recumbent  position,  the  lower  Uxabs 
partially  flexed  on  the  abdomen,  and  the  head  low.    Tlie  examiner  should  stantf 
at  the  right  side  of  the  patient  and  use  the  right  hand,  which  should  be  warm. 
With  the  palmar  siu^ace  down  gentle  pressure  should  be  made  with  the  fingers 
and  the  ulnar  side  of  the  hand.    If  the  abdominal  wall  is  tense,  it  is  best  to  dis- 
tract the  attention  of  the  patient  from  the  examination  by  talking  to  him. 
In  this  manner  we  can  corroborate  inspection  as  to  the  size,  shape,  and  positioD 
of  the  stomach,  and  can  detect  morbid  growths  as  well  as  determine  thdr 
consistency  and  movability. 

Deep  palpation,  by  increasing  pl*essure  with  a  slightly  rotary  movement, 
elicits  the  degree  of  sensitiveness,  tenderness,  or  pain,  whether  circumscnlxd 
as  in  ulcer  or  diffuse  as  in  generalized  inflammatory  states  (enterocolitis,  perito- 
nitis). In  deep-seated  tumors  palpation  should  also  be  made  in  the  knee-elbov 
position,  and  if  movable  they  may  drop  to  the  abdominal  wall.  Guigling 
and  succussion  sounds  of  some  diagnostic  value  may  be  elicited.  In  some 
instances  relief  from  pain  may  be  noted  on  pressure  with  the  broad  hand  in 
neuroses.  Variations  in  the  degree  of  tension  and  of  resistance  are  found 
and  prove  helpful. 

PerciiBsion. — ^The  patient  is  placed  in  the  recumbent  position;  the  examiner 
uses  his  fingers  and  endeavors  to  discriminate  the  slightest  differences  in  the 
note,  and  percusses  lightly.  If  the  stomach  is  empty  or  partially  filled  with 
gas,  it  gives  a  lower  tympanitic  sound  than  the  colon.  To  ascertain  the  riic 
and  position  of  the  stomach  by  percussion  the  process  should  begin  at  the 
symphysis  pubis  and  follow  the  median  line  upward.  The  upper  border  of  the 
stomach  is  at  the  ensiform  cartilage,  the  lower  about  two  fingerbreadths 
(3  cm.)  above  the  umbilicus.  If  the  upper  margin  is  some  distance  below  the 
ensiform,  displacement  of  the  organ  is  indicated;  this  depression  may  be  oc- 
casioned by  various  diseases  of  the  thorax.  The  stomach  may  be  elevated  by 
great  distention  of  the  gut  or  peritoneal  sac. 

It  is  well  to  trace  the  limits  of  resonance  of  the  stomach  and  of  any  arets 
of  dulness  met  with,  so  that  their  size  and  position  may  be  graphically  repre- 
sented. The  differences  in  the  percussion-note  over  the  stomach  and  colon 
may  be  greatly  exaggerated  by  inflating  the  former.  Runeberg's  method  is 
to  be  preferred.  By  employing  light  percussion  the  limits  of  the  stomach  can 
now  be  easily  and  accurately  defined,  unless  the  transverse  colon  be  at  the  same 
time  greatly  distended  with  gas.  In  such  instances  Dehio's  modification  of 
Piorry's  method  is  to  be  resorted  to.  It  consists  in  giNing  about  1  liter  (1 
quart)  of  water  in  fractional  doses  while  the  patient  is  standing;  one-quarter 
of  the  liter  is  swallowed  and  percussion  practised,  when  a  dull  note  will  be 
obtained  over  the  most  dependent  portion  of  the  stomach.  A  second  quantity 
of  equal  amount  is  given  and  a  re-examination  made,  and  so  on,  the  object 
being  to  ascertain  to  what  point  the  lower  border  sinks  on  the  addition  of  more 
fluid.  Boas  holds  that  this  method  tests  effectively  the  tone  of  the  stomach, 
and  that  a  marked  descent  of  the  lower  border  after  each  addition  of  water  b 
indubitable  evidence  that  there  exists  weakness  or  atonv  of  its  walls.    If  • 
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soplasm  originates  posterior  to  the  stomach  or  colon,  inflation  of  the' latter 
ay  cause  the  previous  circumscribed  dulness  to  disappear. 

By  striking  the  abdomen  in  the  epigastric  region  splashing-sounds  may  be 
roduced.  This  sign  is  of  diagnostic  value  in  dilatation  of  the  stomach, 
MNi^  its  absence  does  not  contradict  the  presence  of  the  dilatation.  Again, 
the  splashing-sound  is  obtained  in  a  fasting  stomach,  it  may  give  a  clue  to 
>me  abnormal  condition.  The  stomach  may  contain  large  quantities  of  fluid 
od  no  splashing-soimd  be  obtained.  Caution  should  be  exercised  lest  the 
>lashing-sound  sometimes  produced  in  the  transverse  colon  be  mistaken  for 
lat  originating  in  the  stomach;  in  the  former  the  sound  is  usually  associated 
ith  diiurrhea,  while  in  the  latter  constipation  usually  obtains.  The  outlines 
f  the  stomadi  can  be  most  satisfactorily  determined  by  auscultatory  percus- 

iuciihation. — ^Various  sounds  are  heard,  none  of  which  are  pathognomonic 
( any  diseased  condition. 

Succtissionsoimds  are  produced  by  shaking  the  patient,  and,  if  the  stom- 
ch  is  dilated  and  contains  fluid,  a  splashing  sound  may  be  audible  some  dis- 
loce  from  the  patient,  and  when  heard  after  digestion  has  been  completed 
iiey  indicate  some  abnormal  condition.  Heard  below  the  umbilical  line,  they 
siudly  indicate  dilatation.  In  motor  insufficiency  (atony)  of  the  stomach- 
'bUs  splashing-sounds  are  audible  after  swallowing  a  few  ounces  of  water, 
^tftial  obstruction  of  the  cardiac  orifice  causes  a  delay  of  the  "deglutition 
Mffmur"  (a  hissing  sound  followed  in  six  or  seven  seconds  by  either  gurgling, 
prinUing,  or  splashing),  as  heard  over  the  esophagus  with  the  stethoscope 
'hik  the  patient  is  swallowing  a  liquid,  "while  in  complete  or  almost  complete 
kxnire  of  the  cardia,  this  murmur  is  absent"  (Ewald).  The  stomach  may  be 
)Q^y  outlined  by  noting  the  change  in  sound  that  occurs  when  the  stetho* 
)ope  b  placed  over  the  stomach,  as  air  is  pumped  in  through  4Jie  stomach- 
ibe  l^  a  small  bulb.  The  stethoscope  is  placed  below  the  presumable  lower 
Vder  of  the  organ  and  is  then  moved  about  one  inch  toward  the  stomach 
ter  each  squeeze  of  the  bulb.  As  soon  as  the  stomach  is  reached  the  sound 
the  air  entering  the  viscus  becomes  clear  and  almost  metallic  as  contrasted 
^  the  former  less  distinct  dull  tone  heard  over  the  abdomen  elsewhere. 
i^  moving  the  stethoscope  radially  towards  the  stomach  from  all  directions 
c  various  borders  can  be  outlined  with  a  fair  degree  of  precision. 

BMDtf  en-ray  Examination. — By  means  of  plates  or  the  fluoroscope,  much 
■Agnostic  information  may  be  gained.  It  is  to  this  method  of  examination 
At  so  much  has  been  added  to  our  knowledge  of  the  physiology  of  the  stomach 
m1  with  a  clear  conception  of  the  physiology  has  come  greater  ability  to  ap- 
"Wate  functional  and  organic  changes.  The  roentgen  ray  is  able  to  show  the 
ovements,  size,  shape,  and  position  of  the  stomach.  Variation  in  these 
'Ctors  may  be  caused  by  pathologic  changes  in  the  stomach,  so  that  the  diag- 
^  of  ptosis,  of  atony,  of  ulcer,  of  cancer,  or  stenosis,  may  be  made  by  this 
^thbd,  when  the  older  methods  fail.  Functional  disturbances  may  also  be 
"^^ognized  by  the  study  of  the  passage  of  the  bismuth  meal  through  the  stom- 
^  The  motor  functioning  power  is  readily  learned ;  from  this  certain  secretory 
sturfaanoes  may  be  inferred. 


MALPOSITION  OF  THE  STOMACH 

The  stomach  may  occupy  a  truly  vertical  position  in  consequence  of  the 
^tsistenoe  of  the  normal  infantile  condition  or  of  improper  clothing — e.  g,, 
^-continued  pressure  from  corsets.     Unless  an  angular  condition  of  thcJ 
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dvanoed  as  a  cause  for  the  condition:  (1)  that  it  is  due  to  an  acute  hypersecre- 
ioD  of  gastric  juice;  (2)  that  it  is  the  result  of  acute  loss  of  tone  in  die  gastric 
Auciilature;  (3)  that  it  develops  as  a  result  of  obstruction  of  the  duodenum 
ly  the  mesentery  of  the  small  intestine  where  the  duodeum  passes  under  it. 

Clinical  History. — Since  the  diseases  causing  dilatation  are  numerous 
ind  diverse,  the  clinical  history  presents  great  variations.  The  symptoms  of 
itooy  are  sometimes  overshadowed  by  those  of  the  causal  affections.  The 
Biriy  stages  when  there  b  simply  a  certain  degree  of  atony  without  much  dilata- 
doQ,  are  usually  associated  with  varying  indefinite  gastric  complaints.  As 
the  atmiy  of  the  muscle  wall  progresses,  dilatation  occurs  and  with  it  a  train  of 
marked  symptoms.  Among  these  symptoms,  increased  hunger  and  thirst 
ut  frequently  observed,  partly  due,  most  probably,  to  inanition.  The  thirst 
is  abo  due,  according  to  von  Weinig,  to  the  fact  that  the  stomach  does  not 
readily  absorb  water,  and  the  pyloric  obstruction  prevents  the  passage  of  water 
into  die  intestines.  Vomiting  occurs  at  intervals  of  several  days,  the  matter 
ejected  amounting  to  from  1  to  3  gallons  (4-12  liters).  Occasionally  the  vomit- 
ing occurs  more  or  less  regularly  some  hours  after  feeding.  The  clinical  char- 
a^ers  of  the  wnnittis  are  strikingly  peculiar.  The  ejecta  often  contain  remnants 
of  previous  meak,  are,  as  a  rule,  excessively  acid,  emitting  a  sour  odor,  and  on 
BUCKMcopic  examination  they  show  bacteria,  sarcinse,  and  toruke  in  great 
numbers.  The  vomitus  undergoes  fermentative  changes  very  rapidly,  is 
iD-fimelling,  the  odors  being  mainly  due  to  sulphuretted  and- phosphuretted 
Mrog^.  It  consists  of  acetic,  but3n*ic,  and  lactic  acids  and  partially  de- 
composed food  (HCl  being  usually  absent),  and  on  standing  separates  into 
Aree  layers — an  upper  layer  of  brownish  froth,  a  middle  one  of  grayish-brown 
And,  and  a  lower  one  composed  of  remnants  of  food.  The  acid  contents  of  the 
stomach  are  not  infrequently  regurgitated,  causing  pyrosis.  Eructations  of 
fool  gases  are  also  common.  A  dragging  pain  is  often  present  in  the  upper 
abdomen,  most  intense  after  eating. 

Certain  general  symptoms  almost  invariably  ensue.  Progressive  emaciation 
Mnrally  follows,  sometimes  becoming  extreme.  A  characteristic  symptom 
IB  Miueular  cramp  affecting  the  calves  of  the  legs  and  sometimes  spreading  to 
the  flexors  of  the  arms  and  the  abdominal  muscles.    Owing  to  the  fact  that  but 

*  small  amount  of  liquid  reaches  the  intestines,  and  also  to  the  impaired  ab- 
sorption of  the  stomadi,  there  are  constipation  and  scanty  urine,  usually  alkaline 
P  leaction.    The  nervous  phenomena  of  gastritis  are  in  evidence  and  insomnia 

*  often  pronounced.  Loss  of  consciousness  has  been  met  with.  Tetany 
?•*  also  been  observed.  A  striking  instance  is  reported  by  J.  T.  Whitcomb, 
y  ^hich  nearly  all  the  muscles  of  the  body  appeared  to  be  in  a  tetanic  condition, 
^•'diac  palpitation  and  arhythmia  are  often  present  and  are  induced  prin- 
9^y  by  the  effects  of  the  dilatation.  Nocturnal  dyspnea  (asthma?)  may 
PVelop. 

^lljrsical  Signs. — Inspection  may  reveal  a  rounded  prominence  just  above 
^  Umbilicus,  patient  in  the  supine  posture,  and  just  below  the  umbilicus 
'^'^  standing.  In  the  epigastric  region  there  is  sometimes  a  noticeable 
^^^easion.  The  outline  of  the  stomach  may  be  made  distinct  by  the  patient 
^*^g  an  effervescing  draft,  and  may  sometimes  be  readily  seen.  The  out- 
^  of  the  greater  curvature  is  at  times  visible,  "passing  obliquely  from  the 
^  Of  the  tenth  rib  on  the  left  side  toward  the  pubes,  and  then  curving  up- 
*^  to  the  right  costal  margin."  Sometimes  peristalsis  is  visible  through 
J^  abdominal  walls,  and  rarely  the  peristaltic  waves  are  seen  passing  from 
^t  to  left.  These  movements  may  be  excited  mechanically  by  various 
IJ^^ipulations.  Palpation. — ^Tlie  increased  resistance  of  the  walls  of  the  stom- 
^  aiid  their  peculiar  elasticity  aid  us  in  mapping  out  the  contour  of  the  stom- 
**i  with  more  precision  by  palpation  than  by  inspection  alone.    The  move* 
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tines  as  quickly  as  in  health.  Gastroptosis  may  be  distinguished  by  absence 
of  decided  motor  insufficiency  and  by  finding,  on  inflation,  the  lesser  curvature 
lowered. 

Acute  Gastric  DihUation. — ^Acute  dilatation  of  the  stomach  has  a  sudden 
onset.  The  puUe  is  small  and  rapid,  but  the  temperature  is  subnormal.  "The 
absence  of  a  rise  of  temperature  allows  peritonitis  to  be  excluded"  (Neck). 
Cyanosis  is  a  common  symptom,  and  pain  often  a  prominent  one.  The 
signs  of  shock  are  often  the  only  symptoms  present.  Vomiting  of  large  quan- 
tities of  a  clear  watery  fluid  may  occur,  usually  with  relief  of  the  symptoms. 
Examination  will  usually  show  marked  tympanitic  distention  of  the  whole 
upper  abdomen.  If  the  stomach-tube  is  inserted  large  quantities  of  a  watery, 
low  add  (absent  free  acid)  fluid  may  be  expressed.  The  patient  frequently 
passes  into  a  condition  of  collapse  that  may  prove  speedily  fatal.  Acute  dilata- 
tioii  may  arise  in  the  course  of  chronic  gastrectasis.  Some  cases  represent  a 
mere  episode  in  the  course  of  the  chronic  disease  (Veeder,  Todd). 

The  prognosis  in  the  acute  form  is  uncertain,  though  the  majority  of  cases 
recover;  the  condition  may  possibly  merge  into  the  chronic  form. 

Chronic  dilatation  offers  a  bad  prognosis,  most  instances  being  utterly  in- 
curable. Obviously,  it  depends  greatly  upon  the  causal  conditions.  A 
rescMTt  to  surgical  interference  sometimes  gives  promise  of  a  more  favorable 
subsequent  course  in  cases  of  cicatricial  stenosis.  Cases  of  dilatation  that  are 
not  secondary  to  pyloric  obstruction,  however,  give  a  more  favorable  prognosis 
on  the  whole. 

Treatment. — One  of  the  chief  aims  of  the  physician  should  be  to  lessen 
the  labor  of  the  muscular  coat  and  to  prevent  the  continual  necessity  of  passing 
the  usual  contents  of  the  stomach  into  the  intestines.  This  is  to  be  accom- 
plished by  careful  attention  to  the  character  and  amount  of  food  taken  and  by 
frequent  cleansing  of  the  stomach.  It  is  necessary  to  thoroughly  empty  the 
organ  by  lavage,  repeated  daily.  Perhaps  the  best  way  in  which  to  thoroughly 
empty  the  stomach  is  by  the  use  of  the  stomach-tube,  as  will  be  detailed 
under  Chronic  Gastritis.  Recently  this  has  been  replaced  by  the  siphon 
apparatus  as  a  simpler  and  more  convenient  mechanism  than  the  former, 
snd  one  not  so  likely  to  be  attended  with  harmful  effects,  though  perhaps 
less  efficacious.  The  long  course  of  these  conditions  renders  it  desirable 
that  the  patient  should,  whenever  possible,  be  taught  to  wash  out  his  own 
stomach.  On  account  of  the  fermentative  and  putrefactive  changes  going  on 
in  the  ingesta  it  is  necessary  to  use  weak  antiseptic  solutions  for  this  purpose, 
suitable  ones  being  a  3  per  cent,  solution  of  boracic  acid  or  a  1  per  cent,  solu- 
tion of  salicylic  acid.  Subsequently  warm  water  alone  may  be  employed. 
Lying  on  the  right  side  for  an  hour  after  meals,  so  that  the  opening  in  the  pylorus 
is  on  a  lower  level  with  the  rest  of  the  stomach,  is  worthy  of  trial.  The  diet 
should  be  composed  chiefly  of  fluids,  given  in  small  quantities  and  at  stated 
intervals.  If  the  pyloric  obstruction  be  not  too  far  sidvanced,  tender  meats, 
eggs,  and  other  easily  digested  albuminous  articles  of  food  may  be  allowed  in 
moderate  quantities.  Since  gastric  digestion  and  absorption  are  very  often 
markedly  impaired,  it  is  well  to  include  those  substances  that  are  digested 
and  assimilated  after  leaving  the  stomach,  though  they  must  be  given  in  a 
fluid  state.  In  no  other  manner  can  we  bring  such  marked  relief  from  gastric 
symptoms  as  by  a  suitable  dietary,  and  in  no  other  manner  can  the  nutrition 
of  the  patient  be  so  markedly  improved.  The  weakened  condition  of  the 
muscle  walls  is  due  to  overstrain  and  to  degenerative  processes;  hence  after 
having  minimized  the  labor  thrown  upon  it,  we  should  attempt  to  overcome  its 
paretic  state  by  the  employment  of  such  agents  as  strychnin  and  electricity. 
Stockton,  Reed,  and  others  have  obtained  good  results  from  direct  electriza- 
tion of  the  stomach  by  the  use  of  special  electrodes;  it  improves  motility  and 
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lessens  the  size  of  the  organ.  Exercises  to  develop  the  muscles,  abdominal  ina». 
sage,  and  suitable  bandages  are  also  useful.  For  the  associated  catairhal  state 
the  remedies  recommended  under  Chronic  Gastric  Catarrh  may  be  employed. 

The  deficiency  of  intestinal  fluid  is  to  be  met  by  rectal  mjei^tioDs  rf  t 
weak  solution  (gr.  v  to  Sj— 0.3-30.0)  of  sodium  chlorid,not  less  than  one  put 
of  this  solution  being  injected  twice  daily.  In  addition,  nutrient  enemtta 
should  be  employed  when,  despite  proper  regulation  of  the  dietary,  loes  of 
flesh  and  strength  continue.  For  the  anemia  and  debility  tonics  are  indictted, 
particularly  iron.  Finally,  surgical  intervention  oft^n  becomes  neoessuy, 
and  should  not  be  too  long  delayed. 

For  aciUe  dilatation,  lavage  of  the  stomach  every  hour  or  two  if  necessuy, 
followed  by  complete  rest  and  stimulation,  with  strychnin,  pituitary  preptn- 
tions,  eserin  salicylate  (dose,  gr.  ^),  and  especially  saline  infusion,  are  the 
chief  items  of  treatment.  Place  the  patient  upon  the  stomach  with  slight 
inclination  to  the  right  side  so  as  to  mechanically  compress  the  dilated  stomach 
and  possibly  unkink  the  duodenum  (Morris). 


INFLAMMATORY  DISEASES  OF  THE  STOMACH 

ACUTE  CATARRHAL  GASTRITIS 
(Acute  Gastric  Catarrh) 

Definition. — An  acute  catarrhal  inflammation  of  the  mucous  membnae 
of  the  stomach,  attended  with  more  or  less  severe  local  and  constitutioiiil 
symptoms. 

Pathology. — ^The  postmortem  evidences  of  an  acute  inflammation  of  the 
gastric  mucosa  are  distinctive  only  of  the  graver,  fatal  forms.  Observatiou 
upon  cases  of  gastric  fistula,  however,  have  shown  that  in  milder  grades  the 
morbid  appearances  are  similar  to  those  characteristics  of  acute  catarrhil 
inflammations  of  the  mucous  membranes  normally  exposed  to  view.  Thus, 
at  first  there  are  small  irregular  patches  of  redness,  dryness,  and  ecch^mosis. 
Later,  serum  effused  from  the  congested  vessels,  and  mixed  with  an  increased 
quantity  of  mucus,  escap>ed  leukocytes,  and  desquamated  epithelium,  is  pres- 
ent. Hemorrhagic  erosions  may  be  seen ;  the  mucous  membrane  is  now  thiddy 
swollen,  softened,  and  covered  with  a  tenacious  mucopus.  Infiltration  and 
swelling  of  the  solitary  lymph-follicles  are  frequent;  these  sometimes  form 
minute  abscesses  that  rupture  and  result  in  follicular  ulcers.  The  gastnc 
tubules  may  be  filled  with  a  granular  debris  of  epithelial  celk.  The  above- 
described  changes  are  more  pronounced  near  the  pylorus. 

Etiology. — ^The  predisposing  causes  of  acute  gastric  catarrh  embrace 
those  various  impairments  of  the  system  in  which  the  normal  functional  activity 
of  the  stomach  is  altered  or  diminished.  These  are  seen  as  the  result  of  (fl) 
improper  hygienic  surroundings;  (6)  malnutrition;  (c)  the  various  anemias; 
{d)  in  gouty  and  rheumatic  subjects;  {c)  in  the  tuberculous,  cancerous,  and 
malarial  dyscrasiae;  (/ )  associated  vdih  chronic  passive  hjrperemiaof  the  stom- 
ach due  to  emphysema  of  the  lungs,  cirrhosis  of  the  liver,  and  renal  and  cardiac 
diseases;  {g)  in  sickly  and  delicate  children,  in  convalescents  from  acute  diseases; 
and  in  enervated  chronic  invalids,  {h)  Persons  having  chronic  gastric  catarrb 
are  predisposed  to  superadded  attacks  of  the  acute  disorder. 

The  excitants  are  mainly  (1)  dietetic.  These  include  the  ingestion  of  much 
indigestible  food;  food  or  drink  that  is  too  hot  or  too  cold  {thermal);  sour  and 
highly  seasoned  articles;  the  too  free  use  of  condiments;  and  especially  ^ 
eating  of  decomposed  canned  goods  and  tainted  meats.  In  cases  due  to  the 
latter  the  fermentative  and  putrefactive  agents  (acetic,  lactic,  and  but}Tic 


ACUTE  CATARRHAL  GASTRITIS  761 

and  the  ptomains)  are  the  immediate  causes  of  the  catarrhal  inflam- 
n  and  tend  to  produce  the  constitutional  disturbances,  sometimes  typhoid 
>tic  in  nature,  that  give  rise  to  the  so-called  "gastric  fever."  The  term 
hus  gagtritis  has  been  applied  to  those  cases  due  to  gluttonous  meak. 
'oxic  gastritis.  Excessive  indulgence  in  spirituous  liquors  is  a  common 
.  Certain  drugs,  as  the  salicylates,  iodids,  bromids,  arsenic,  and  mercury, 
the  intense  form  of  toxic  gastritis,  vide  p.  762. )  (3)  Acute  infectious  fevers, 
easles,  typhus  fever,  and  scarlatina,  provoke  the  disorder  {infectious 
iit)^  as  do  also  malarial  fevers,  especially  when  of  the  pernicious  variety, 
he  influence  of  cold  as  an  excitant  of  this  disease  has  very  probably  been 
stimated.  (5)  The  mycotic  origin  of  the  condition  cannot  any  longer  be 
ted.  Among  the  micro-organisms  incriminated  are  the  anthrax  bacillus, 
avus  fungus,  the  Oidium  albicans,  and  the  yeast  fungus.  (6)  Animal 
ites  (ef.  g.y  ascarides,  taenia,  oxyurides,  etc.)  may  cause  gastritis.  (7) 
5  gastritis  followed  "gassing"  in  the  recent  war. 

linical  History. — ^The  symptoms  of  the  ordinary  or  milder  variety  of 
gastric  catarrh  are  embraced  in  the  description  of  the  "subacute  gastritis" 
cnite  dyspepsia"  of  some  writers.  Soon  after  eating  there  are  uneasiness, 
IS,  pressive,  distress,  and,  perhaps,  a  dull  pain  referred  to  the  epigastrium, 
t  is  common,  also  nausea,  eructations  of  gas  or  liquid,  and,  less  often, 
ting.  The  vomitus  consists  of  undigested  food,  considerable  mucus, 
iuid  constituents  that  are  sometimes  bile-stained.  The  percentage  of 
in  the  stomach-contents  is  variable,  although  either  absent  or  greatly 
ished  as  a  rule.  The  tongue  is  coated.  The  general  condition  of  the  patient 
US  unimpaired,  and  the  average  duration  is  less  than  twenty-four  hours. 
9erer  cases  the  symptoms  before  stated  are  intensified,  and  particularly 
ausea  and  vomiting.  Physical  exploration  discloses  slight  prominence 
i  epigastric  area,  with  more  or  less  tenderness  on  palpation.  The  tongue 
and  heavily  coated,  the  breath  unpleasant  as  a  rule,  the  patient  complain- 
f  a  flat  or  bitter  taste  in  the  mouth.  Constiiuiional  symptoms  appear 
,  and  the  onset  is  often  marked  by  rigor  and  a  febrile  reaction,  the  tempera- 
rising  to  102°  or  even  103°  F.  (38.8°-39.4°  C).  Herpes  may  appear  on 
ps  and  skin — a  fact  that  points  to  the  infectious  nature  of  this  complaint. 
pulse  is  usually  accelerated,  and  there  are  indisposition  to  exertion, 
iche,  dulness,  and  other  nervous  symptoms.  An  erythematous  cutaneous 
ion  is  often  present,  particularly  in  febrile  cases  in  children.  The  marked 
al  disturbance  is  due  to  the  toxic  effects  of  the  products  of  fermentation 
leoomposition. 

1  the  gassed  soldier  there  follows,  after  a  period  of  persistent  nausea  with 
ting  lasting  a  few  hours  or  days,  pains  in  the  stomach  and  esophagus, 
dng,  and  pyrosis  after  eating.  There  may  be  an  acute  febrile  gastro-enter- 
isdng  for  about  two  weeks.  Hyperemia  of  the  mucosa  of  the  alimentary 
with  hemorrhagic  suffusions  are  noted  at  necropsy. 
omplications. — Constipation  is  a  comparatively  frequent  complica- 
and  diarrhea  a  comparatively  infrequent  one.  Either  coincidently  or 
rect  extension  the  duodenum  is  similarly  affected,  and  in  some  instances 
lice  becomes  an  accompanying  feature.  The  duration  of  this  variety  of 
isease  rarely  exceeds  four  or  five  days. 

le  diagnosis  of  the  lighter,  afebrile  forms  of  the  disorder  is  not  attended 
the  slightest  difficulty.  A  logical  diagnosis  in  cases  in  which  well-marked 
and  general  symptoms  appear  is  not  easy.  The  definite  etiology,  the 
ing  (affording  temporary  relief),  the  pain  or  tenderness,  the  sudden  rise 
aperature,  and  the  equally  sudden  fall  at  the  end  of  a  few  days,  however, 
most  unequivocal. 
Iflerential  Diagnosis. — The  absence  of  prodromata,  of  rose  spots,  of  the 
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peculiar  temperature-range,  and  of  enlargement  of  the  spleen  serve  to  dis- 
tinguish this  complaint  from  typhoid  fever.  The  instances  of  indeterminate 
etiology  may  present  a  clinical  picture  not  to  be  differentiated  from  oertiin 
infectious  diseases.  Here  a  careful  analysis  of  the  local  symptoms  and  signs 
will  usually  lead  to  a  correct  conclusion,  despite  the  apparently  complete 
identity  of  the  general  disturbances.  Close  observation  of  the  behavior  of 
any  obscure  case  for  two  or  three  days  will  usually  enable  the  physician  to 
arrive  at  a  correct  diagnosis.  In  children  headache  and  vomiting*are  symptoms 
often  so  well  marked  as  to  create  a  striking  resemblance  to  tvberculmu  memnfiHi 
but  the  latter  can  be  discriminated  by  the  history  and  longer  duration,  h 
children  acute  gastritis  with  an  erythematous  rash  b  often  mistaken  for  Morfr^ 
fever.  The  final  elimination  of  the  latter  disease  is  usually  easy,  however,  in 
consequence  of  the  absence  of  angina,  of  the  typical  tongue,  the  hard  and  veiy 
rapid  pulse,  and  the  peculiar  desquamation  affecting  tibe  hair  and  the  nails. 

Prognosis. — Quite  generally  the  prognosis  is  good.  When,  as  sometimes 
happens,  however,  the  disease  b  purely  secondary,  the  prognosis  must  depend 
largely  upon  the  primary  affection.  Many  persons  suffer  from  itgckiti 
attacks  of  gastric  catarrh,  each  increasing  the  liability  to  subsequent  attads. 

Treatment. — Our  chief  aim  should  be  to  remove  the  cause  and  then 
to  give  the  stomach  complete  rest.  Hence,  whepever  the  disease  is  distinctl)' 
traceable  to  errors  of  diet,  emetics  of  the  blandest  sort  should  be  employed; 
large  drafts  of  warm  water  usually  suffice,  but  lavage  is  to  be  prefmed  in 
some  cases.    Thb  should  be  followed  by  a  purge  made  up  as  follows: 

I^.     Hydrarg.  chlor.  mitis,        gr.  j    (0.065); 

Sodii  bicarbonatis,  gr.  xx  (1.300); 

Sacchari  lactb,  gr.  xv  (1.000). 

M.  et  ft.  cht.  No.  vj. 
Sig.  One  every  hour  as  directed. 

The  stomach  must  now  have  absolute  rest  for  about  twenty-four  hourSt 
when  pancpeatized  milk  or  milk  boiled  with  lime-water  may  be  given  at  stated 
intervals.  If  nausea  and  continued  vomiting  prohibit  the  use  of  milk  by  the 
mouth,  I  resort  to  rectal  alimentation  early,  and  particularly  in  children. 
Certain  symptoms,  as  nausea,  pain,  and  restlessness,  demand  as  early  relief 
as  possible,  and  can  be  most  successfully  met  by  the  use  of  morphin  in  smtll 
doses  hypodermically  at  intervals  of  twelve  hours.  When  constant  nauses 
is  the  symptom  chiefly  complained  of,  I  have  found  creasote  combined  widi 
bismuth  or  cocain  in  small  doses  to  be  highly  serviceable.  Convalescence 
is  usually  uninterrupted,  and  is  soon  complete.  When  protracted  it  is  often 
on  account  of  the  too  early  return  to  solid  articles  of  diet  or  the  too  early  use  of 
bitter  tonics.  The  mineral  acids  should  first  be  administered,  well  diluted, 
after  the  local  symptoms  have  in  a  great  measure  subsided,  and  to  these  the 
bitter  vegetable  tonics  are  later  to  be  gradually  adTded.  Locally,  I  employ 
sinapisms  at  the  beginning  of  severe  types  of  the  affection,  and  follow  these 
with  warm  linseed  poultices  lightly  applied  to  the  entire  epigastric  and  hyfo- 
chondriac  regions. 

TOXIC  GASTRmS 


Pathology  and  Etiology. — ^This  is  an  intense  form  of  acute  gastntLs 
oroduced  by  the  ingestion  of  irritant  and  corrosive  poisons,  among  the  former 
being  such  agents  as  phosphorus,  antimony,  and  arsenic,  and  among  the  latter 
concentrated  mineral  acids  and  strong  alkalies.  WTien  caused  by  the  noD" 
corrosive  poisons,  intense  hyperemia  and  tumefaction,  leading  to  desquama- 
tive changes  in  the  glandular  structure,  ensue.     When  excited  by  oorrosi^f 
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CHRONIC  CATARRHAL  GASTRITIS 
(Chronic  Catarrh  of  the  Stomach;  Chronic  Catarrhal  Dyspepsia) 

Definition. — ^A  chronic  catarrhal  inflammation  of  the  gastric  mucous 
mbrane,  presenting  various  degrees  of  intensity  and  embracing  the  symptoms 
it  are  more  or  less  characteristic  of  widely  different  clinical  forms  of  gastric 
rangement. 

Piathology* — ^The  anatomic  changes  are  most  marked  near  the  pylorus, 
lere  the  mucous  membrane  often  presents  a  distinctly  wrinkled,  mammillated 
ipearance.  The  mucous  membrane  looks  either  red  or  gray  (the  latter  hue 
iogdue  to  pigmentation),  and  is  pretty  generally  covered  by  tenacious  mucus, 
in^ed  with  detached  epithelium.  Ewald  describes  the  histologic  changes 
nis:  "Hie  minute  anatomy  shows  the  picture  of  a  parenchymatous  and  an 
iterstitial  inflammation.  The  gland-cells  are  in  part  eroded  or  show  cloudy, 
ranular  swelling  or  atrophy.  The  distinction  between  the  *haupt'  and  'beleg' 
jb  cannot  be  recognized,  and  in  many  places,  particularly  in  the  pyloric 
igbn,  the  tubes  have  lost  their  regular  form  and  show  in  many  places  an 
tyiacal  branching  like  the  fingers  of  a  glove.  Individual  glands  are  cut  off 
mrd  the  fundus,  but  appear  at  the  border  of  the  submucosa  as  cysts,  with 
smooth  membrane,  partly  filled  with  remnants  of  hyaline  and  refractile 
pitiidium.  An  abundant  small-celled  infiltration  presses  apart  the  tubules, 
od  is  particularly  marked  toward  the  surface  of  the  mucosa,  and  from  the  sub- 
moosa  extensions  of  the  connective  tissue  may  be  seen  passing  between 
be  glands.  The  mucoid  transformation  of  the  cells  of  the  tubules  is  a  striking 
ature  in  the  process  and  may  extend  to  the  very  fundus  of  the  glands." 
kmorrhagic  abrasions  and  superficial  ulcers  in  the  pyloric  region  may  be  found 
1  cases  due  to  cardiac  disease  or  to  portal  engorgement.  Long-standing 
tses  also  present  sclerotic  changes  of  the  mucous  membrane.  -  Of  these,  two 
ynoa  are  distinguished.  In  the  one  variety  the  mucous  membrane  is  smooth 
od  atrophied;  the  glands  are  narrowed  and  shortened,  while  the  gap  thus 
vmed  is  filled  with  connective  tissue.  There  is  a  thinning  of  the  stom- 
dnrall,  with  enlargement  of  its  cavity.  The  other  form  presents  a  hyper- 
Iwia  of  the  mucosa,  the  glandular  structure,  and  the  submucous  layer,  some- 
B&es  resulting  in  enormous  thickening  of  the  stomach  walls,  with  great  diminu- 
«» in  the  size  of  its  cavity  (gastropMhisis). 

Etiology. — ^The  causes  of  chronic  gastritis  act  either  as  mechanical,  chem- 
^>  thermic,  or  biologic  irritants,  and  fall  naturally  into  the  following  classes: 
0  Errors  of  diet  (referring  more  particularly  to  important  articles  of  food), 
'  Variety,  and  preparation;  excessive  alimentation,  the  habit  of  eating  at 
f^gular  intervals  or  with  undue  haste,  and  thus  not  allowing  time  for  perfect 
■stication  of  the  food.  The  too  free  use  of  ice-water,  tea,  and  coffee  during 
^  play  an  important  r6le  in  the  causation  of  dyspepsia  in  America.  Man- 
*t*  believes  that  the  habit  of  taking  beverages  and  food  too  hot  for  the  tissues 
"Car  without  injury  is  the  cause  of  a  large  proportion  of  cases.  (6)  The 
'Moderate  use  of  alcohol,  more  particularly  spirituous  liquors,  stands  sec- 
I*  in  order  of  importance.  Those  persons  who  habitually  indulge  in  alco- 
'*c  beverages  to  excess  are  prone  to  an  irregular  mode  of  hie,  which  leads  to 
^tive  disturbances.  Such  patients  are  apt  to  suffer  from  the  more  active 
*^  of  the  complaint,  and,  at  intervals,  from  genuine  acute  gastritis.  In 
•  Same  category  should  be  mentioned  certain  toxic  irritants,  as  the  overuse 
tobacco  and  the  prolonged  use  of  tonics  and  purgatives,  (c)  Functional 
[^ngements  of  the  stomach  sometimes  merge  into  the  disease  under  con- 
^^^ation.  This  is  true  of  that  form  in  which  there  is  a  deficiency  in  the  gas- 
^  juice.   Stockton  holds  that  the  majority  of  cases  of  chronic  dyspepsia  are  of 

1  Jour.  Mbd.,  Paris,  1917,  xxxv,  133. 
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d  with  the  food,  and  that  certain  of  them  contribute  toward  the  pio- 
f  gases,  and  of  the  organic  acids  of  the  stomach.  Hydrochloric  acid 
lie  development  of  bacteria. 

mical  examination  of  the  contents  of  the  stomach  for  purposes  of 
according  to  the  methods  laid  down  in  the  preliminary  section 
19)  should  not  be  neglected.  In  simple  chronic  gastric  catarrh  the 
>ric  acid  b  foimd  to  be  diminished,  and  lactic,  butyric,  and  acetic 
rarely  present.  In  many  cases  of  chronic  catarrhal  gastritis  there 
idance  of  mucus  (gastritis  mveipara — Boas) ;  and  in  other  cases  there 
a  normal  amount  of  acid  or  even  hyperacidity — the  gastritis  acida 
Loeper  and  Verpy  observed  72  cases  of  this  type  among  135  cases  of 
in  soldiers.  In  protracted  forms  free  HCl  is  sometimes  greatly  dimin- 
itirely  absent — gastritis  anacida.  According  to  Boas  the  difference  be- 
j  and  the  atrophic  form  is  but  one  of  degree,  all  secretion  being  lost  in 
In  atrophic  gastritis  then  there  is  little  or  no  mucus  in  the  gastric 
and  in  established  cases  an  absence  of  HCl  and  of  the  gastric  ferments 
jtrophicans).  Pilcher  states  that  absence  of  HCl  is  often  associated 
presence  of  occult  blood  in  chronic  gastritis,  most  commonly  when  the 
dition  is  secondary  to  disease  of  the  gall-bladder,  appendix  or  pancreas, 
s  subdivided  all  cases  into  three  varieties:  (a)  Simple  gastritis,  in 
fasting  stomach  contains  only  a  small  quantity  of  sUmy  fluid,  while 
test-breakfast  the  HCl  is  diminished  in  quantity,  and  lactic  acid 
>tty  acids  are  usually  present.  (6)  Mucovs  gastritis,  in  which  class  the 
always  slight  and  ^e  condition  is  distinguished  from  simple  gastritis 
irge  amount  of  mucus  present,  (c)  Atrophy,  Here  the  fasting 
a  always  empty,  while  after  test-breakfast  HCl,  pepsin,  and  rennin 
Y  wanting.  Van  Leersum^  has  described  an  exfoliating  gastritis,  in 
lips  of  mucosa  are  /oimd  in  the  stomach  contents  and  wash  water. 
sal  Si|^. — Sometimes  there  may  be  observed  an  undue  distention 
omach,  the  prominence  being  more  marked  toward  the  left.  On 
rm  pressure  over  the  epigastric  region  tenderness  is  often  elicited, 
t  present  in  the  early  stages,  nor  constantly  later,  since  the  degree  of 
tory  action  is  subject  to  great  oscillation.  Diffuse  tenderness  in  the 
f  a  new  growth  is  of  great  diagnostic  value.  It  b  to  be  recollected, 
that  resistance  may  be  felt  when  the  stomach  is  thickened  in  chronic 
1  gastritis.  Dilatation  of  the  organ  may  be  indicated  by  splashing- 
ide  Physical  Signs,  p.  757),  but  these  are  not  suggestive  of  gastritis 
1  at  a  time  when  the  stomach  should  be  empty. 
rctission  we  may  note  alterations  in  the  size  of  the  organ. 
S  the  general  symptoms  manifested  the  nervous  phenomena  are  of 
>rtance.  The  nervous  derangements  have  been  by  many  writers 
I  solely  to  morbid  s^inpathetic  disturbances.  We  should,  however, 
share  of  the  morbid  influence  to  the  absorption  of  toxic  materials 
stomach  and  intestines.  Headache  is  frequently  complained  of;  it 
ly  frontal,  though  also  occipital,  and  tends  to  appear  before  meals, 
died  sick  headache  more  rarely  occurs.  Indisposition  to  mental 
al  exertion,  vertigo,  depression  of  spirits,  and  well-marked  hypo- 
is  are  common  concomitants.  Patients  complain  of  wakefulness 
'bed  dreams,  though  drowsy  after  meal-time.  There  is  a  sympathetic 
ce  of  the  cardiac  rhythm,  and  sometimes  dyspnea,  owing  to  the  same 
he  urine  is  often  highly  colored,  scanty,  and  occasionally  it  is  of  low 
■avity,  rather  copious  in  amount  and  pale  in  color. 
plications. — ^The  intestines  often  become  involved,  and  usuaDy 
extension.  Implication  of  the  duodenum  may  lead  to  jaundice 
^  Nederlaudsch  Tijdschrift  voor  Geneeakunde,  May  6,  1916. 


768  DISEASES  OF  THE  DIGESTIVE  SYSTEM 

and  to  obstinate  constipation,  though  only  moderate  consti]>ation  is  the  rule 
in  catarrh  of  the  stomach.  When  the  process  extends  to  the  large  intestines 
diarrhea  develops.  Although  diarrhea  may  be  present  at  any  time  owing  to 
the  relaxed  pylorus  (from  absence  of  free  HCl)  which  permits  (1)  large  quantities 
of  poorly  masticated  food  to  pass  into  the  intestine  and  irritate  it  medianicdiy 
and  (2)  excessive  bacterial  activity  in  the  intestines  from  the  bacteria,  whidi 
under  ordinary  circumstances  taken  in  with  the  food  are  destroyed  by  the 
free  HCl  of  the  stomach.  The  nutritive  system  is,  in  confirmed  cases,  seriously 
implicated  in  examples  of  combined  intestinal  and  gastric  catarrh,  as  shown 
by  the  anemia,  emaciation,  and  general  debility  present.  The  gases  gen- 
erated in  the  stomach  often  find  their  way  into  the  intestinal  canal,  giving  rise 
to  distention,  and  sometimes  to  colicky  pain.  Perhaps  niany  rdSex  sym- 
pathetic disturbances  are  of  intestinal  origin.  The  gastric  catarrh  may  extend 
upward  to  the  oral  cavity.  Under  such  circumstances  the  tongue  is  large  ind 
heavily  coated,  with  impressions  of  the  teeth  upon  its  edges.  The  abnonml 
condition  of  the  secretions  renders  the  breath  foul  and  causes  thirst  Certain 
skin  eruptions,  as  eczema,  lichen,  and  urticaria,  are  common.  These  dis- 
orders of  the  skin  are  probably  due  to  a  protein  intoxication  from  the  intestiml 
tract.  I  have  frequently  observed,  however,  that  when  present  their  improine- 
ment  has  been  followed  by  an  aggravation  of  the  gastric  symptoms,  ind 
vice  versa,  A  sequel  of  the  disease  is  dilatation  of  the  stomadi.  The  count 
of  chronic  gastric  catarrh  is  long,  the  average  duration  being  considerably  more 
than  one  year.  Its  duration  may  be  much  abridged  by  early  recognitioD  ind 
proper  treatment.    The  symptoms  at  first  remit,  but  later  are  persistent 

Diagnosis. — A  positive  diagnosis  may  be  based  on  a  clear  etiolofir, 
the  presence  of  persistent  symptoms  and  signs  of^igestive  disturbance,  dimin- 
bhed  {tisually),  normal,  or  even  increased,  amount  of  HCl  (the  atrophic  foim 
apart,  vide  supra),  an  abundance  of  mucus  in  the  gastric  contents,  and  deficient 
absorptive  power  with  hypermotility.  The  finding  of  mucus  in  the  wasb-witer 
of  the  fasting  stomach  is  truly  diagnostic  (Riegel).  The  points  of  difference 
between  the  more  serious  affections  of  the  stomach  (carcinoma,  ulcer,  and 
dilatation)  and  chronic  gastric  catarrh  will  be  detailed  when  the  former  dis- 
eases are  considered.  As  I  have  said,  Ewald  makes  three  leading  forms  of  the 
complaint,  based  on  the  results  obtained  from  an  analysb  of  the  stomadi- 
contents,  but  transitional  types  are  constantly  met  with. 

Prognosis. — Chronic  catarrh  of  the  stomach  may  be  said  not  to  manifest 
an  innate  lethal  tendency.  It,  however,  aggravates  the  symptoms  of  existing 
forms  of  acute  and  serious  forms  of  chronic  diseases,  especially  other  organic 
affections  of  the  stomach.  The  prognosis  depends  considerably  upK>n  the  stage 
that  has  been  reached  when  first  met  with,  since  the  condition  fa  amenable  to 
treatment  only  when  not  too  far  advanced.  The  prognosis  fa  rendered  some- 
what more  grave  by  the  presence  of  certain  complications,  particularly  intestinal 
involvement.  I  have  seen  one  case  that  proved  fatal  in  consequence  <rf  stric- 
ture of  the  pylorus. 

Treatment. — It  must  never  be  forgotten  as  far  as  jxissible  to  seaidi  fot 
and  remove  the  causal  affections  in  every  case.    When  associated  with  gr»^'< 
forms  of  cardiac,  hepatic,  or  renal  disease  these  must  receive  careful  attention 
primarily. 

The  masticating  apparatus  must  be  looked  after  by  the  physician,  wl 
must  also  instruct  his  patient  in  the  art  of  eating  slowly,  so  that  insalivati^:^ 
of  the  food  is  thoroughly  effected.  Too  often  the  quantity  of  aliment  co*^ 
sumed  is  beyond  the  need  of  the  bodily  functions,  and  the  method  of  prepari^^* 
the  same  faulty.  All  food  eaten  should  be  fresh  and  pure.  Such  patiei^-"^ 
should  eat  oftener  than  in  health,  taking  four  or  five  meals  in  the  twent;>'-f<^^ 
hours.    The  physician  must  with  untiring  diligence  attend  to  every  dictet 
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and  therapeutic  detail.    Tlie  major  portion  of  the  treatment  has 


^he  Diet. — In  the  matter  of  arranging  the  dietary  in  separate  cases  the 
condition  and  peculiarities  of  the  individual  must  be  taken  into  ac- 
The  wise  physican  will  be  guided  to  some  extent  by  the  dictates  of  his 
I  experience,  and  will  not  fail  to  avail  himself  of  any  information 
>le  upon  this  head.  The  teachings  of  physiology  direct  that  animal 
»uld  be  allowed  with  a  view  to  stimulating  the  secretion  of  HCl  when 
be  deficient  in  the  gastric  contents.  We  must,  however,  select  the  spe- 
cies of  diet  according  to  the  severity  and  nature  of  the  morbid  process. 
;  cases  an  exclusive  milk  diet  for  a  period  of  two  to  four  weeks  often 
e  best  results.  The  daily  amoimt  requisite  to  meet  the  caloric  needs 
dividual  is  about  1500  c.c.  Of  this,  120  to  200  c.c.  are  to  be  taken  slowly 
wo  hours  during  the  day.  The  beginning  amount,  however,  must 
ally  be  smaller — to  be  gradually  increased.  A  pinch  of  salt  or  from 
)  C.C.  of  lime-water  may  be  added  to  each  feeding,  or  the  milk  may 
ed  with  Vichy.  The  milk  should  not  be  taken  iced,  but  warmed  or 
emperature  of  the  room.  Boiled  milk  b  objectionable.  The  stools 
e  watched  for  curds,  and  when  the  digestive  capacity  is  exceeded  the 
of  the  nutrient  should  be  lessened  and  other  articles. cautiously  added, 
n  whole  milk  cannot  be  digested  on  account  of  an  actual  loathing  for 
med  or  partly  skimmed  milk  or  buttermilk  should  be  substituted, 
atter  cannot  be  utilized  in  proper  amount,  animal  broths,  together 
me  of  the  artificial  foods,  may  be  added.  As  tolerance  for  a  liberal 
of  milk  becomes  established  the  appetite  is  no  longer  satisfied,  and  then 
to  add  the  light  solids  in  a  gradual  manner;  for  example,  white  meat  of 
or  game  (except  tame  ducks  and  turkey),  stale  or  twice-baked  bread, 
dry-toast  or  zwieback,  soft-boiled  eggs,  oysters,  fish,  and,  later,  Ham- 
taks,  stewed  sweetbread,  and  the  like.  For  dessert,  junket  or  custards, 
ed  with  saccharin,  are  well  borne  as  a  rule.  Subsequently,  farinaceous 
if  thoroughly  cooked  (except  oatmeal),  and  certain  plain  vegetables, 
allowed,  but  their  effects  must  be  minutely  observed.  The  former  are 
chewed  in  cases  in  which  acid-fermentation  or  flatulency  is  a  promin- 
ure.  Among  the  latter,  rice,  spinach,  lettuce,  and  macaroni  (stewed  in 
re  to  be  selected.  Peas  and  beans,  if  green  and  succulent,  may  be 
it  if  overripe  are  to  be  discarded.  The  only  form  of  fat  permissible  b 
tter.  Stewed  fruits,  graham  bread,  and  soft,  green  vegetables  are  often 
me  and  tend  to  overcome  constipation.  Pig's-  and  calf's-foot  jelly 
allowed. 

^t  cases  and  in  those  of  moderate  severity,  particularly  if  the  cause 
>mplaint  is  removable,  the  dietary  need  not  be  rigid  at  the  start.  Indeed, 
mize  the  saccharine  articles  and  starches  and  to  avoid  the  coarser 
les,  hot  bread,  pastries,  and  the  like,  is  all  that  is  required.  In  the 
confirmed  dyspeptics  the  following  articles  are  to  be  scrupulously 
:  very  fat  meats,  fat  fish-foods,  condiments,  certain  fruits  (strawberries, 
()»  hot  bread,  saccharine  articles  of  diet  and  farinacea,  potatoes,  and 
vegetables.  Fermentable  foods,  as  milk,  eggs,  and  rare  meats,  should 
led  in  selected  cases. 

best  drink  during  mealtime  is  simple  hot  water,  to  which  a  little  milk 
added,  or  a  single  coffee-cup  of  weak  tea.  Occasionally  cocoa  is  al- 
,  but  ordinary  chocolate,  coffee,  and  strong  tea  are  harmful.  Too 
ijuid  should  not  be  taken  during  a  meal,  since  it  dilutes  the  gastric 
1  to  a  deleterious  extent,  and  cold  drinks  are  to  be  interdicted  during 
e  period.  Alcohol,  and  particularly  concentrated  spirituous  liquors, 
I  irritating  effect,  and  hence  should  be  forbidden.     In  cases  in  which 
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there  is  no  jrastric  fermentation  certain  wines  may  be  allowed  (Oporto,  Malagi, 
imported  Hungarian  Tokay). 

(2)  Hygienic  measures  are  of  signal  value  in  this  disease.  Of  these  the 
most  imp>ortant  are  forms  of  fresh-air  exercise,  as  bicycling,  walking,  boating, 
and  horseback-riding.  Open-air  exercise  may  be  supplemented  by  suitable 
indoor  apparatus.  Physical  exercise  must  be  carefully  supervised,  so  as  to 
avoid  the  deleterious  effects  of  overexertion.  I  am  convinced  of  the  superior 
advantage  of  travel,  including  a  sea-voage,  and  an  appropriate  change  of  air- 
for  example,  to  the  seaside  or  mountains — ^particularly  for  the  large  dass  of 
self-centered  and  low-spirited  dyspeptic  patients.  A  cold  sponge-bath, 
followed  by  brisk  friction  of  the  skin,  is  to  be  advised.  An  abdominal  bandage, 
made  of  woolen  or  silk  material  and  constantly  worn,  tends  to  increase  the 
patient's  comfort. 

(3)  Medicinal  Treatment — Saline  laxatives,  as  sodium  phosphate,  RodieHe 
salts  or  Carlsbad  salts,  taken  fasting  in  hot  water,  are  advantageous,  sbce  they 
serve  to  regulate  the  boweb,  to  deplete  the  engorged  gastio-intestinal  vessels, 
as  well  as  to  rinse  the  stomach.  Hunyadi  Janos  or  Carlsbad  water  may  be 
substituted.  Their  efHcacy  is  much  enhanced  when  the  alkaline  carbonates 
are  administered  simultaneously.  Patients  may  be  advised  to  seek  suitable 
watering-places,  but  the  course  should  not  be  for  too  long  a  period.  The  uae 
internally  of  antiseptics,  combined  with  alteratives  and  mild  astringents,  is 
often  beneficial.    I  can  speak  most  positively  in  favor  of  the  following  pill: 

I).    Argenti  nitratis,  gr.  iv       (0.25) ; 

Ext.  hyoscyami,  gr.  viij     (0.5); 

Bismuthi  subnit.,  gr.  xxxij  (2.100). 

M.  et  ft.  cap.  No.  xvj. 
Sig.  One  a  half  hour  before  meals. 

The  stomach  should  be  prepared  for  the  above  capsule  by  washing  with 
one  or  more  pints  of  a  2  per  cent,  solution  of  borax  in  water.  Hemmeter 
recommends  silver  nitrate,  in  the  form  of  lavage  (1  :  2000),  or  in  the  form  of 
solution  0.3  to  120  of  peppermint-water;  of  this  one  tablespoonful  three  times 
daily  on  an  empty  stomach. 

In  the  fermentative  form  of  chronic  gastric  catarrh  the  hyperacidity  is,  in 
reality,  often  dependent  upon  the  lack  of  free  HCl ;  hence  this  agent  should  be 
supplied.  It  is  best  administered  immediately  after  meals,  the  dose  being  not 
less  than  10  minims  (0.6),  well  diluted,  and  this  may  be  repeated  in  the  course 
of  ten  or  fifteen  minutes  in  obstinate  cases;  it  may  be  combined  advantageously 
with  pepsin  (gr.  v  to  x — 0.3-0.6)  in  those  forms  of  gastritis  in  whid» 
both  the  free  HCl  and  digestive  ferments  are  either  much  diminished 
(mucous  variety),  or  absent  (atrophic  variety).  This  remedy  is  rarely 
indicated  in  simple  chronic  gastritis.  Pancreatin  is  better  associated  with 
sodium  bicarbonate  in  the  form  of  a  tablet  containing  each  gr.  ij  (0.13). 
Of  these  two  or  three  may  be  administered  fifteen  to  thirty  minutes  after 
meal-time.  Care  is  to  be  taken  to  use  only  the  best  articles  of  pepsin  and 
pancreatin.  This  class  of  cases  represents  an  aggravated  or  advanced  fonn 
of  the  disease  (atrophic  stage),  and  demands  prolonged  and  varied  treatment 
At  the  end  of  the  digestive  process  it  is  well  to  irrigate  the  stomach  (la\Tige) 
if  evidences  of  dilatation  be  present.  The  stomach  may  also  be  cleansed  and 
prepared  for  the  reception  of  the  next  meal  in  a  very  agreeable  manner  by 
having  the  patient  sip  a  2  per  cent,  solution  of  borax  in  warm  water  <>'  *.^  P^ 
cent,  solution  of  sodium  chlorid  half  an  hour  before  meals;  indeed,  the  continued 
use  of  simple  hot  water  for  the  same  purpose  has,  in  my  hands,  often  given 
excellent  results.  With  it  must,  of  course,  be  combined  the  saline  laxatives 
and  the  restricted  diet.     Not  less  than  1  pint  of  water,  hot  as  it  can  be  taken 
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he  patient,  should  be  sipped  at  each  sittmg.  Boas  considers  magnesium 
jrlate  (gr.  xv  to  xxx — 1 .0-2.0,  t.  i.  d.)  the  best  antifermentative  remedy. 
<o  assist  the  appetites  of  these  patients  and  to  stimulate  the  secretory 
ticm  a  few  drops  (not  more  than  5)  of  the  tincture  of  nux  vomica  may  be 
1  fifteen  minutes  before  meals,  with  gr.  ii  to  iij  (0.13-0.19)  of  sodium 
iKmate.  These  indications  are  also  fulfilled  by  lavage  once  daily  or 
s  daily  (if  the  patient  be  feeble).  If  hyperacidity,  due  to  the  organic 
s,  tends  to  persist,  we  may  combine  bismuth  subnitrate  with  magnesia 
a  few  grains  of  charcoal,  this  being  administered  when  the  stomach  is 
ty.  We  may  also  check  fermentation  by  the  exhibition  of  salicylic  acid 
V— 0.3)  thrice  daily  or  creasote  (gr.  i — 0.03)  thrice  daily.  Germain  S6e 
recently  found  strontium  bromid  (5ss  to  3j — 2.0-4.0)  to  be  of  great  value 
laes  in  which  gaseous  fermentation  with  hyperacidity  is  combined  with 
oanent  tenderness.  In  chronic  gastritis  with  hyperchlorhydria  highly 
itened  diet  is  recommended,  as  it  tends  to  reduce  gastric  secretion.  Happy 
Its  often  follow  a  course  at  some  spa  if  the  patient  be  under  the  charge 
.  competent  physician  during  his  sojourn.  The  robust  or  plethoric  should 
X)  Vichy  or  Chatelguyon  abroad,  and  to  Saratoga  at  home,  using  more 
cially  the  Hawthorne  water.  The  anemic  should  go  to  the  iron  springs 
iedford,  Pennsylvania.  A  coiurse  of  the  alkaline  mineral  waters  may  be 
essfully  taken  at  home  in  many  instances,  though  patients  are  much 
e  apt  to  obey  the  physician's  injunctions  as  to  diet,  exercise,  and  the  like 
a  at  a  spa  than  when  at  home.  These  waters  do  not  simply  act  as  purga- 
§,  but  also  as  antacids.  It  has  been  experimentally  shown  that  sodium 
rid,  sodium  carbonate,  as  well  as  carbon  dioxid,  promote  the  secretion  pf  the 
ric  juice.  In  the  more  chronic  cases  belonging  to  this  class  or  those  that 
J  resisted  other  forms  of  treatment  intestinal  complications  are  usually 
d.  Here  the  alkaline  waters  are  to  be  alternated  with  calomel  in  small 
)»  prescribed  thus: 

I).    Hydrarg.  chloridi  mitis,         gr.  ij  (0.13); 

Sodii  bicarb.,  5i      (4.00); 

Sacchari  lactis,  3ss    (2.00). 

M.  et  ft.  chart.  No.  xij. 
Sig.  One  four  times  daily. 

^e  been  in  the  habit  of  continuing  the  use  of  these  powders  for  one  week, 
letuming  to  the  alkaline  waters  for  two  weeks. 

1  the  mucous  variety  of  gastric  catarrh  additional  indications  for  treat- 
•  are  presented.  The  chief  aim  should  be  to  limit,  as  far  as  possible,  the 
Uction  of  mucus  and  to  cleanse  thoroughly  the  stomach  prior  to  each  meal, 
preparing  the  organ  for  the  reception  and  better  digestion  of  food.  Here, 
I,  at  least  one  pint  of  hot  water,  containing  the  substances  before  men- 
id,  should  be  sipped  half  an  hour  before  each  meal.  This  mode  of  cleansing 
tomach  is  usually  successful ;  if  unsuccessful,  however,  it  should  be  supple- 
tcd  by  lavage  once  daily,  employing  two  or  more  pints  of  warm  water, 
siphon  is  also  quite  useful  in  cases  of  this  sort  in  which  stricture  of  the 
ni8  is  suspected  and  when  the  food  is  retained  in  the  stomach  much  longer 
the  normal  period  of  digestion;  a  condition  which  is  enhanced  by  the 
08  collecting  upon  the  food  and  thus  preventing  it  from  being  acted 
I  by  the  gastric  juice.  For  the  same  reason  absorption  is  greatly  retarded, 
therapy  of  this  form  of  chronic  gastritis  requires  the  more  potent  astringents 
lie  purpose  of  arresting  hypersecretion  of  mucus.  The  best  way  to  use 
5  agents  is  topically.  The  stomach  may  be  washed  (at  bed-time  or  early 
e  morning)  with  a  2  per  cent,  solution  of  alum  or  a  1  per  cent,  solution  of 
ic  acid;  antiseptic  solutions  are  employed  in  like  manner,  a  2  per  ceni. 
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|)erated  upon  up  to  July  1,  1915  for  peptic  ulcer,  27  per  cent,  were  in  the 
tomach  and  73  per  cent,  were  duodenal. 

The  deeper  ulcers  heal  by  cicatrization.  The  resulting  scar  is  pale  and 
tdlate,  and  there  is  puckering  of  the  surrounding  mucous  membrane.  If 
he  ulcer  has  not  extended  deeper  than  the  mucous  membrane,  granulation- 
issue  develops  from  the  edges  and  base;  this  tissue  slowly  contracts,  uniting 
he  margins  without  a  distinct  scar.  On  the  other  hand,  if  the  ulcer  be  large 
md  involve  the  muscular  and  serous  coats,  stricture  of  the  pylorus,  followed 
^  dilatation,  may  result.  The  stomach  may  present  an  hour-glass  shape,  due 
» the  contraction  of  a  girdle  ulcer  in  the  central  part  of  the  organ.  Nearly 
ill  peptic  ulcers  would  perforate  the  coats  were  it  not  for  the  development 
if  a  localized  peritonitis  with  the  establishment  of  protective  adhesions.  The 
ulcers  being  usually  situated  on  the  p>osterior  wall,  the  surface  of  the  pancreas 
fonns  the  point  of  attachment  most  frequently,  though  the  stomach  may  also 
become  adherent  to  the  left  lobe  of  the  liver,  the  spleen,  omentum,  diaphragm, 
or  the  transverse  colon.  The  organs  with  which  the  stomach  becomes  agglu- 
tinated may  be  penetrated  by  the  ulcerative  process,  resulting  in  suppurative 
infiammation  (abscess) ;  or,  guided  by  the  limiting  ahdesions,  fistulous  connec- 
tioos  of  the  stomach  with  the  transverse  colon,  the  pleura,  the  pericardium, 
hmgs,  gall-bladder,  and  the  duodenum  may  be  established.  Of  these,  gastro- 
colic fistuke  are  the  most  common.  The  idcer  has  perforated  the  left  ventricle. 
Penetration  of  the  ulcer  through  the  posterior  gastric  wall  opens  the  lesser 
peritoneal  cavity,  in  which  case  the  base  remains  limited,  producing  a  condi- 
tion known  as  subphrenic  pyopneumothorax.  \\Tien  the  anterior  surface 
of  the  stomach,  which  has  no  anatomic  relations  with  other  organs  favorable 
fw  the  establishment  of  protective  adhesions  is  perforated,  general  infectious 
peritonitis  rapidly  supervenes.  Intense  hyperemia  or  the  erosion  of  small 
^f^astds  gives  rise  to  small  or  moderate  hemorrhages.  If  the  ulcer  penetrate 
one  of  the  larger  vessels,  then  fatal  hematemesis  is  the  usual  result.  The 
development  of  a  "protective  thrombosis"  may  prevent  this  accident.  In 
*veral  instances  small  aneurysms  have  been  found  at  the  bases  of  the  ulcers 
(Douglas,  Powell,  Welch). 

Frequency  and  Etiology. — ^The  prevalence  of  gastric  ulcer  in*  the 
^'wious  countries  is  shown  by  the  statistics  of  C.  P.  Howard;  he  analyzed 
^  records  of  161,599  cases  treated  in  American  hospitals,  and  found  930 
''^stances  in  which  gastric  ulcer  was  present  (0.57  per  cent.);  Bromwell,  of 
l^burgh,  in  43,357  cases,  found  2.02  per  cent,  to  suffer  from  gastric  ulcer. 
J^  percentage  for  London  is  1.24  per  cent,  lower  than  that  given  for  Edin- 
^^;  Breslau  0.66  per  cent.;  Berlin  1.33  per  cent.  Concerning  its  patho- 
J^is,  there  are  two  points  that  are  generally  accepted :  (a)  that  the  ulcer  is 
''^  to  a  self-digestion  of  a  circumscribed  portion  of  the  stomach ;  (6)  that  the 
J^tance  of  the  part  digested  has  been  previously  reduced  or  even  lost, 
"'''^dnished  or  lost  resistance  may  be  due  to  a  lessening  of  the  supply  of  alkaline 
fj^rial  blood,  which  prevents  the  stomach  from  being  digested  in  health; 
^»  to  embolism  and  thrombosis  of  the  nutrient  artery  of  the  part,  the  infarct 
'''^  produced  being  annihilated  by  the  gastric  secretions  (Virchow).  W. 
:  ^tid  E.  L.  Burge  ascribe  the  digestive  action  of  gastric  juice  to  a  decrease 

^ke  oxidative  processes  of  the  cells  of  the  part.  Bassler  thinks  the  lack  of 
^tric  mucus,  wnich  protects  the  glandular  elements  in  hyperchlorhydria,  is 
*^ctor.  Stockton  holds  that  the  disease  is  of  nervous  origin.  Traimiatic 
J^es  have  been  suggested.  Says  Lichty,i  the  theory  most  accepted  is 
^bably  lowered  vitality,  localized  traumatism,  and  increased  or  changed 

^,  *  "Some  Clinical  Aspects  of  Gastric  Hemorrhage,"  Amer.  Jour.  Med.  Sci.,  November, 
*U,  p.  680. 
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mysms  to  be  more  intense  than  do  less  irritating  articles  of  diet.  Rest 
hushes  the  pain  by  preventing  traction  on  the  ulcer.  Certain  postures 
'  aggravate  it,  and,  while  not  a  trustworthy  guide,  we  may  often  determine 
situation  of  the  ulcer  by  the  e£Pect  of  posture  after  taking  solid  food, 
severity  of  the  pain  is  often  increased  by  bodily  fatigue  or  even  moderate 
dse  and  emotional  influences.  The  situation  of  the  pain,  when  strictly 
liied,  is  of  the  utmost  importance  in  diagnosis.  I  have  found  it  almost 
liably  from  one  to  two  inches  below  the  ensiform  cartilage,  yet  it  has 
ly  been  observed  in  the  umbilical  and  hypochondriac  regions.  It  is  absent 
De-half  of  all  cases.  There  is  a  pain-point  in  the  dorsal  region  (often  at 
wl  with  the  tenth  to  the  twelfth  thoracic  vertebra)  on  the  left  side.  Says 
illin:  One  special  symptom  that  indicates  the  spread  of  ulceration  is  persis- 
;  cutaneous  hyperesthesia  in  Head's  epigastric  triangle  and  at  the  dorsal 
hpoint. 

Vomiting,  next  to  pain,  is  the  most  frequent  symptom,  but  unless  the 
iitos  contains  macroscopic  blood,  which  is  present  in  less  than  50  per  cent. 
U  the  cases,  oi  occult  blood  {vide  p.  799),  it  has  little  diagnostic  importance, 
isea  and  eructations  of  acid  or  food  often  precede  or  accompany  the  emesis. 
Qiting  usually  occurs  about  two  hours  after  eating,  often  at  the  height  of 
paroxysm  of  pain,  which  the  vomiting  relieves  as  a  rule.  The  vomittu 
gastric  contents,  as  first  shown  by  Riegel,  commonly  contains  an  increased 
pwtion  of  HCl  (hyperacidity)  in  90  per  cent,  of  the  more  acute  forms, 
^  many  cases  of  ulcer  are  found  without  secretory  disturbances.  The 
il  acidity  is  abnormally  high.  The  withdrawn  test-meal  usually  contains 
xl,  either  macroscopic  or  occult.  The  acidity  is  reduced  with  the  age  of 
patient  and  chronicity.  Kemp  confirms  Rubow's  assertion  that  the  amount 
esidue  is  large  and  extremely  acid. 

Hematemesis  is  a  symptom  of  unequaled  clinical  significance,  and  on 
Ime  frequently  rests  a  positive  diagnosis.  When  the  hemorrhage  is  con- 
table,  pure  blood,  more  or  less  clotted,  may  be  ejected,  this  being  highly 
racteristic  of  gastric  ulcer.  Frequently,  however,  the  blood  oozes  gradually 
>  the  stomach  and  mingles  with  the  gastric  juice,  and  in  consequence  the 
hemoglobin  of  the  blood  is  converted  into  hematin,  the  vomitus  presenting 
appearance  of  coffee-grounds.  On  microscopic  exaviination  large  and  small 
miles  of  blood-pigment  are  seen,  but  the  red  cells  are  incapable  of  recogni- 
'.*  Vomiting  of  blood  may  occur  at  intervals  of  a  few  hours  or  on  each 
3essive  day.  The  amount  also  varies  within  the  widest  limits  according  to 
size  of  the  vessel  eroded.  Some  of  the  effused  blood  passes  through  the 
Htis,  escaping  with  the  feces  and  giving  to  the  latter  a  tarry,  black  appear- 
e.  In  duodenal  ulcer  the  blood  is  usually  evacuated  with  the  stools  except 
t  which  was  absorbed  from  the  alimentary  tract.  Steele  claims  that  gastric 
irs  do  not  bleed  as  often  as  might  be  expected,  and  that  in  dubious  cases 
stools  must  be  examined  for  several  weeks  for  occult  bleeding  before  chronic 
!i^  could  be  excluded.  Einhom^  has  used  his  string  test  for  many  years,  and 
eves  it  to  be  of  great  value  not  only  in  determining  if  hemorrhage  is  present 
abo  where  the  bleeding  point  is  situated.  Intermittent  occult  hemorrhages, 
^ever,  generally  occur,  pointing  strongly  toward  ulcer.  Either  as  the  result 
^  angle  copious  hemorrhage  or  of  repeated  smaller  bleedings  a  pronounced 
'»tio  is  produced.  The  profound  shock  may  result  from  profuse  hemorrhage. 
^  rule,  however,  the  evidences  of  anemia  are  only  moderately  well  marked, 
'  to  assume  that  the  anemia  is  due  solely  to  the  hemorrhages  would  be  an  er- 
•    A  slight  rise  of  temperature  is  often  observed  under  these  circumstances; 

^  The  blood,  however,  can  be  identified  by  the  guaiacum  and  other  chemical  tests 
'  throu^  its  spectroscopic  appearance. 
*Jour.  Amer.  Med.  Assoc.f  1919,  Ixxiii,  1509. 
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ining  with  gastralgic  attacks  are  almost  pathognomonic.  A  considerable 
portion,  however,  offer  formidable  difficulties.  In  the  absence  of  hemor- 
ge  we  may  infer  the  altogether  probable  existence  of  ulcer  if  there  be  a 
ory  of  the  more  important  etiologic  factors;  if  there  be  pains  at  a  definite 
e,  hyperacidity,  localized  tenderness,  a  dorsal  pain-point;  and,  particularly, 
he  latter  symptoms  be  aggravated  by  the  taking  of  food.  The  Einhom 
Dg-test  and  that  for  occult  blood  in  the  stomach  contents  and  feces  are 
)fal  aids,  while  the  long  course  and  liability  to  remission  are  also  strongly 
firmatory.  Roentgen-ray  examination  of  the  stomach  and  duodenum 
D  extremely  valuable  aid  in  arriving  at  a  diagnosis,  but  it  should  not  be  for- 
ten  that  the  absence  of  typical  roentgenologic  findings  does  not,  by  any 
ins,  preclude  the  possibility  of  ulcer  being  present.  The  most  typical 
positive  finding  is  the  shadow  of  the  ulcer.  Failing  this,  other  suggestive 
ings  include  increased  gastric  peristalsis,  pylorospasm  or  spasm  of  th^  muscle 
he  area  corresp)onding  to  the  location  of  the  ulcer,  the  so-called  duodenal 
,  early  hypermotility,  particularly  in  duodenal  ulcer,  and  so  on.  Baetjer 
Priedenwald^  call  attention  to  the  fact  that  in  addition  to  a  filling  defect 
re  is  a  preliminary  quick  expulsion  of  the  gastric  contents,  followed  by  spas- 
ty  with  hour-glass  contraction  and  a  retention  of  from  four  to  six  hours, 
chronic  ulcers  may  produce  deformity  of  the  stomach  wall  by  cicatricial  con- 
ation. 

Differential  Diagnosis. — ^This  disease  may  be  mistaken  for  gastralgia, 
mic  gastritis,  the  passage  of  gallstones,  cirrhosis  of  the  liver,  and  carcinoma 
he  stomach.  The  differentiation  of  the  latter  complaint  will  be  given  later. 
In  certain  cases  of  cirrhosis  of  the  liver  hematemesis  is  met  with,  but  here 
re  is  absence  of  all  the  other  characteristic  symptoms  of  ulcer,  and  the  pres- 
e  of  a  group  of  symptoms  and  physical  signs  pointing  to  disease  of  the  liver. 
Hepatic  colic  simulates  ulcer  of  the  stomach  without  hemorrhage.  The 
Iden  onset,  the  longer  duration  of  the  attack  of  pain,  its  sudden  complete 
sation,  the  presence  of  jaundice  and  certain  physical  signs  presented  by  the 
7,  often  suffice  to  distinguish  this  affection  from  gastric  ulcer.  The  urine 
y  contain  pepsin  in  ulcer,  and  the  administration  of  orthoform  (Hemmeter) 
I  relieve  the  gastric  pain  but  not  that  of  cholelithiasis,  (c)  Chronic  gastric 
tfrfa  with  hematemesis  resembles  ulcer  of  the  stomach  in  many  particulars. 
e  great  diminution  in  the  prop>ortionate  amount  of  iiydrochloric  acid  found 
^nic  gastric  catarrh  and  the  increased  amount  in  gastric  ulcer  help  mater- 
y  in  discriminating  these  two  diseases.  When  associated  with  one  another 
observation  teaches  that  there  is  an  excess  of  HCl  present;  hence  a  propor- 
tttely  diminished  amount  of  HCl  probably  argues  against  the  presence  of 
■f.  The  vomiting  in  ulcer  is  combined  with  severe  paroxysms  of  pain; 
So  in  chronic  gastritis,  and  the  vomit  in  the  former  contains  larger  quantities 
»Iood  than  in  the  latter  disease,  (d)  Doubtless  ulcer  of  the  stomach  has 
ti  been  mistaken  for  neurotic  gastralgia  and  the  discrimination  cannot 
tys  be  accomplished  to  a  certainty. 

Gastric  Ulceb  Gastralgia 

Oery  unimportant.  History  of  neurasthenia,  neuralgia,  and 

hysteria  the  rule. 

t  frequent  from  fifteen  to  thirty-five  Most  frequent  before  or  near  the  meno- 

^en  (H  age.  pause  (in  the  female). 

paroxysms  of  pain  usually  come  on  Paroxysms  more  frequent  when  stomach 

a  definite  period  after  eatmg.  is  empty  and  show  less  periodicity. 

iig  rarely  relieves  pain.  Eating  usually  brings  relief. 

tion  of  patient  may  relieve  pain.  No  decided  relief. 

*  BvU.  Johns  Hopkins  Hosp.y  1918,  xxix,  177. 
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uld  also  be  carried  out.  Transfusion  should  be  done  as  soon  as  there  are 
ications  for  it.  Bastedo,^  in  addition  to  the  above,  recommends,  to  prevent 
urrence,  the  subcutaneous  injection  of  10  to  50  c.c.  of  horse  blood-serum 
Ty  six  to  twelve  hours,  or  a  single  injection  of  100  to  500  c.c.  of  human  serum, 
intramuscular  injections  of  coagulen,  kephalin,  or  thromboplastin. 
Operative  intervention  in  gastric  ulcer  is  demanded :  1.  In  recurring  hemate- 
sb  W.  L.  Rodman  advises  operation  between  attacks — ^always  after  the  third 
«ding.     2.  In  perforation,  so  soon  as  the  diagnosis  is  clearly  established. 

the  cases  of  perforation  which  have  been  operated  upon  within  the 
rt  twelve  hours  during  the  past  three  years,  83.78  per  cent,  have  been 
/ed  (Tinker).  3.  Most  of  the  cases  not  cured  by  medical  treatment 
I  savable  by  timely  surgical  intervention,  but  in  simple  ulcer  of  the  stomach 
eration  is  not  advised,  "the  medical  treatment  of  which  should  be  more  care- 

and  more  prolonged  than  was  formerly  deemed  necessary"  (Robson). 
If  gastrectasis  due  to  pyloric  obstruction  or  if  adhesions  form  and  persist, 
nation  is  indicated.    The  treatment  of  callous  ulcer  is  purely  surgical. 
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PSathology. — Next  to  the  uterus,  the  stomach  is  the  most  favored  seat  of 
rdnoma.  In  a  total  of  over  30,000  cases  studied  by  Welch,  21.4  per  cent, 
owed  involvement  of  this  organ.  With  reference  to  the  parts  of  the  organ 
tad^d,  Welch  analyzed  1200  cases  with  the  following  results:  pyloric  region, 
>1;  lesser  curvature,  148;  cardia,  104;  posterior  wall,  68;  greater  curvature, 
i;  anterior  wall,  30;  fundus,  19.  The  forms  of  gastric  carcinoma  noted  are 
(hmnar  epithelial  (including  colloid)  and  the  glandular  carcinomata  (em- 
idng  encephaloid  and  scirrhous).  The  epitheliomata  grow  from  the  lining 
ntheUum,  while  the  encephaloid  and  scirrhous  are  new  growths  from  the 
uidular  epithelium.  The  last  two  forms  are,  therefore,  similar  in  structure, 
tt  differ  in  the  rapidity  of  their  growth;  the  encephaloid  cancers  are  soft, 
d  readily  break  down  on  their  surface,  forming  large  ulcers  that  have  a 
^  floor,  while  the  scirrhous  cancers  are  hard  and  firm.  Columnar  epi- 
^mata  are  frequent,  and  are  situated  at  the  pyloric  end  of  the  stomach. 
ey  are  often  the  seat  of  colloid  degeneration.  Squamous  epitheliomata 
iir  at  the  cardiac  end.     Secondary  new  growths  in  adjacent  organs  occur, 

sdirhous,  however,  manifesting  the  least  tendency  to  metastasis.  Per- 
(tion  of  the  stomach-walls  occurs  in  3.3  per  cent.  (Brinton).  Welch  col- 
^  37  cases  of  secondary  gastric  carcinoma;  17  were  secondary  to  mammary 
^oma.     Atrophic  gastritis  ensues. 

Etiology. — ^llie  factors  bearing  upon  the  etiology  of  gastric  carcinoma 
Y  all  be  regarded  as  predisposing  causes.  Of  these  age  is  the  most  potent. 
2038  cases  examined  by  Welch  with  reference  to  this  point,  75  per  cent. 
Urred  between  the  fortieth  and  seventieth  years,  24.5  per  cent,  between 
-y  and  fifty  years,  30.4  per  cent,  between  fifty  and  sixty  years,  and  2.8  per 
^  before  the  thirtieth  year.  The  maximum  liability  lies  between  the  forty- 
b  and  sixtieth  years  (Lebert).     In  1069  cases  collected  by  Osier  and  McCrae, 

per  cent,  developed  before  thirty  years  of  age.  Smithies  found  a  per- 
itage  of  2.2.  under  thirty  years  of  age  among  a  group  of  721  consecutive 
^s  examined  by  a  uniform  method.  There  are  records  of  6  cases  before 
-  tenth  year.  Collingsworth  rep)orts  the  case  of  a  child  at  ten  days  and 
ith  at  twenty-ninth  day;  and  Widerhofer  1  at  sixteen  days.     I  find  records  of 

*  Amer.  Jour.  Med.  Set.,  1919,  clvii,  99. 
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in  the  grasp.     Boas  contends  that  enlargement  of  the  supraclavicular  glands 
is  not  observed  in  the  early  stages. 

General  Symptoms. — Quite  early  in  the  disease  such  evidences  of  general 
nutritional  disturbance  as  loss  of  flesh  and  anemia  may  be  observed,  and, 
obviously,  cases  attended  with  constant  anorexia  and  vomiting  will  earliest 
manifest  the  wasting  process.  Almost  from  the  beginning  the  face  gradually 
assumes  the  cachectic  appearance  which,  in  the  advanced  stages,  becomes  so 
characteristic  of  gastric  carcinoma.  Anemia  (secondary)  soon  becomes  a 
prominent  feature.  There  is  a  waxy  pallor  of  countenance,  and  the  peculiar 
cardiac  murmurs  of  anemia  appear.  The  blood  frequently  presents  peculiari- 
ties that  bear  a  resemblance  to  those  seen  in  pernicious  anemia,  and  at  times 
such  bloods  are  indistinguishable  from  those  of  true  pernicious  anemia.  I 
have  observed  leukocytosis  late  during  the  course  of  this  malady.  A  dif- 
ferential study  of  the  leukocytes  is  of  no  value,  and  the  presence  or  a&tfner 
of  digestive  leukocytosis  is  too  uncertain  to  be  of  diagnostic  importance.  Nu- 
cleated red  cells  (normoblasts)  are  not  uncommon,  and  myelocytes  are  o^ 
casional  findings.  If  the  monocytes  show  ameboid  nuclei,  the  case  is  almost 
certainly  one  of  malignant  disease  (Gruner).  The  anemia  of  cancer  is  a^ 
companied  by  loss  of  flesh,  while  in  p>ernicious  anemia  the  superficial  fat  b 
preserved.  The  causes  of  the  profound  anemia  met  with  in  this  affection  are 
not  quite  plain,  since  frequently  it  becomes  pronoimced  before  the  nutritional 
disturbances  (shown  by  a  loss  of  flesh)  have  become  marked.  The  fact  that 
metastatic  carcinoma  has  been  found  to  be  abundant  in  the  marrow  of  the 
bones  is  significant  in  this  connection,  as  pointing  to  the  probable  interfeienoe, 
in  some  instances,  with  the  blood-producing  function  of  the  bone-marrow. 
In  advanced  cases  moderate  edema  of  the  ankles  and  of  the  backs  of  the  hands 
is  frequently  observed,  and  is  probably  dependent  upon  excessive  anemia. 
The  temperature  at  first  shows  no  abnormalities,  as  a  rule,  though  after  the 
cachexia  has  become  decided  it  is  often  subnormal.  Sudden  cJevations  d 
temperature  (103°  to  KM"*  F.— 39.4°-40°  C),  preceded  by  rigors  and  followed 
by  profuse  sweating,  are  rarely  observed.  Giordano  found  that  it  was 
evident  in  60  per  cent,  of  100  cases  of  cancer.  The  mind  almost  in- 
variably remains  clear  to  the  last,  though  delirium  may  be  a  late-appearing 
symptom. 

Complications. — Intestinal  symptoms  are  frequently  observed,  and 
constipation  in  particular  is  quite  common.  It  is  apt  to  alternate  with  diar- 
rhea toward  the  close  of  the  disease,  or  diarrhea  may  in  the  later  stages  become 
a  persistent  and  obstinate  symptom.  Some  of  the  complicating  conditions 
have  reference  to  the  secondary  new  growths.  When,  as  frequently  happens, 
the  liver  is  implicated,  jaundice  is  rather  common,  being  associated  with  signs 
of  hepatic  enlargement.  Indeed,  so  prominent  may  be  the  symptoms  and 
physical  signs  referable  to  secondary  carcinoma  of  the  liver  as  entirely  to 
mask  the  more  or  less  hidden  forms  of  carcinoma  of  the  stomach.  The  mesen- 
teric and  retroperitoneal  lymph-glands  or  the  lungs  may  be  the  seat  of  secondao' 
carcinoma,  which,  however,  rarely  gives  rise  to  characteristic  symptoms. 
Occasionally  the  new  growths  spread  to  the  peritoneum  (and  excite  exudation) 
or  to  the  rectum.  Perforation  may  rarely  occur,  and  we  then  have  the  pro- 
nounced and  rapidly  supervening  s>Tnptoms  of  diffuse  peritonitis.  Friedcn- 
wald  and  McGlaunan^  report  4  cases  of  perforation  of  cancer,  all  of  which 
terminated  fatally  in  a  short  time.  Fistulous  communications  between  the 
stomach  and  the  transverse  colon  or  the  small  intestine — the  latter  rarely 
— may  also  occur.  Nervous  symptoms  may  be  regarded  as  complicating 
conditions,   and   sometimes   hasten   the  fatal   termination;  the  patient  be- 

*  Amer.  Jour.  Med.  *Sci.,  1919,  clvii,  1. 
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ocHnes  sonmolent  or,  rarely,  even  comatose;  the  breathing  is  difficult  and 
the  respiration  deep  and  labored.  This  mode  of  termination  I  noted  in 
one  case.  Traces  of  albumin y  and  in  the  later  stages  tube-casts,  may  be 
present  in  the  urine.  Indicanuria  is  a  rather  common  s^Tnptom,  while  aceto- 
nuria  is  seldom  seen.    Diacetic  acid  is  present  in  rare  instances. 

Latent  Forms. — ^The  disease  may  be  latent,  most  often  in  feeble  persons 
and  in  the  aged,  and  accidentally  discovered  on  physical  examination.  In  some 
cases  the  cachexia  furnishes  ground  for  suspicion. 

General  Course  and  Duration. — ^The  course  of  gastric  carcinoma  is 
invariably  toward  a  fatal  issue,  death  usually  taking  place  before  the  expira- 
tion of  two  years.    The  average  duration  of  the  disease  is  about  one  year. 
When  it  occurs  in  emaciated  persons  it  pursues  a  slower  course  than  when  oc- 
curring in  fleshy  individuals.    Cases  develop  only  slowly  in  old  ulcer  cases. 
The  younger  the  individual  the  more  rapid  the  course  of  the  disease.    The 
syniptoms  are  far  less  intense  in  the  cases  in  which  food  stagnation  is  absent. 
Diagnosis. — A  positive  diagnosis  of  gastric  carcinoma  is  easily  made 
when  a  tumor  is  demonstrable.    The  history,  the  presence  of  characteristic 
83nnptoms,  such  as  pain,  ectasy,  coffee-ground  vomit,  deficient  motor  power 
(«ar/y),  the  constant  absence  of  free  hydrochloric  acid,  especially  the  almost 
constant  presence  of  lactic  acid  after  the  Boas  test-meal  (unfortimately  not 
an  early  feature)  and  a  constant  positive  blood  reaction  in  the  stools,  all  oc- 
curring in  persons  beyond  middle  life,  together  with  the  existence  of  progressive 
cacdiexia,  are  sufficient  to  warrant  a  diagnosis  in  the  absence  of  a  palpable 
new  growth.    A  putrid  smelling  tube  and  putrid  eructations  have  diagnostic 
importance,  and  Hemmeter  states  that  the  early  diagnosis  of  carcinoma  of  the 
stomach  is  possible  in  a  certain  number  of  cases  from  histologic  examination  of 
small  fragments  of  gastric  mucosa,  if  a  direct  .invasion  of  the  gland-substance 
by  epithelial  cells  is  observed.    Carcinoma  of  the  stomach  in  the  late  stages 
b  usually  diagnosed  with  ease.    It  is  the  early  diagnosis,  when  operative 
procedures  may  cure  the  conditions,  that  is  of  primary  importance.    The 
case  should  be  most  carefully  studied.    The  onset  of  gastric  symptoms  in  a 
person  over  forty  previously  free  from  gastric  symptoms,  the  history  of  an 
ulcer,  evidences  of  impairment  of  motility,  repeated  finding  of  occult  blood  in 
the  stool  or  other  corroborative  laboratory  tests  are  extremely  suspicious 
symptoms.    Exploratory  laparotomy  may  be  advised  if  improvement  does  not 
follow  medical  treatment  in  suspicious  cases  within  a  few  weeks  at  most. 
MouUin  has  emphasized  the  diagnostic  value  of  direct  inspection  through  an 
incision.     Wolff  and  Junghans^  first  pointed  out  a  sp>ecial  method  for  the  esti- 
mation of  the  soluble  albumin  in  the  gastric  extract  and  claimed  it  to  be  of 
value  in  the  diagnosis  of  gastric  carcinoma.     Smithies,  and  Friedenwald  and 
Kieffer*  confirm  this  view,  although  it  is  only  of  significance  when  taken  in 
connection  with  other  signs.    Kelling's  method,  or  the  hemolytic  serum  test, 
was  applied  by  Rosenbaum  in  70  patients,  including  26  of  carcinoma;  he 
obtained  favorable  results.    The  raeiostagmin  reaction   (Ascoli)   has  been 
found  to  be  reliable  by  certain  observers.    The  glycyltryptophan  test  is 
valuable  for  diagnosis  (Weinstein).    Goodman's  modification  of  the  Salo- 
mon test,  which  shows  the  percentage  of  phosphates  (over  10  mg.  per  100 
c.c.)   in   the  wash-water,   is   corroborative  in   ulcerative   cases.    Falk   and 
Salomon's  salicylate  method  is  of  material  aid.^      Salomon  and  Saxl*  have 

» Berliner  klin.  Wchmchr.,  May  29,  1911,  and  March  18,  1912;  Med.  Klinik,  March 
24,  1912. 

*  Amer,  Jour.  Med.  Sci..  Sept<»mber.  1916,  p.  321. 

•  Deutsche  med.  Woch.f  January  11,  1912. 
«  Arch.  Inter,  Med.,  October,  1912. 
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found  a  reaction  of  neutral  sulphur  in  the  urine  very  constant  in  carcino- 
matous patients.  Smithies^  found  in  1175  cases  this  test  less  constant  than 
the  glycyltryptophan  reaction.  A  positive  skin  reaction  is  strong  presumptive 
evidence  of  carcinoma  (Lisser  and  Bloomfield).^  B.  K.  Brown  found  the  stoob 
uniformly  Gram-positive  in  a  series  of  cases.  An  expert  roentgen^^y  examina- 
tion is  an  important  aid  in  the  diagnosis.  The  roentgen  study  may  show  dis- 
tinct alterations  in  the  normal  stomach  outlines  or  there  may  be  merely  changes 
in  the  rhythmic  peristaltic  waves  to  suggest  pathologic  changes  in  the  stomacb- 
wall. 

When  malignant  degeneration  of  an  ulcer  sets  in,  pain  increases  in  intensity 
and  may  radiate  to  the  thorax  and  back,  anorexia  develops,  hyperacidity  often 
gives  way  to  achlorhydria,  and  hematemesis  may  occur  early  and  recur  at 
frequent  intervals. 

Differential  Diagnosis. — A  gastric  carcinoma  presenting  a  discernible 
mass  is  liable  to  be  mistaken  for  a  cicatrized  ulcer,  for  carcinoma  of  the  pancrnt^ 
of  the  transverse  colon,  duodenum,  omentum,  and  the  left  lobe  of  the  liver,  as  wcD 
as  for  aneurysm  of  the  abdominal  aorta.  The  aneurysmal  tumor,  however,  is 
smooth,  and  is  not  nodular,  like  the  cancerous  growth,  moreover,  it  gives  rise 
to  an  expansile  impulse.  In  aneurysm  the  characteristic  cachexia  is  wanting. 
In  pancreatic  carcinoma  the  tumor  is  fixed  {vide  infra,  p.  914).  Carcinotnaif 
the  transverse  colon  and  omentum  will  be  excluded  by  the  presence  in  malignant 
disease  of  the  stomach  of  a  chocolate-colored  appearance  of  the  vomitus, 
deficient  motility  of  the  organ,  the  permanent  absence  of  HCl,  and  persistent 
presence  of  lactic  acid  in  the  gastric  contents.  For  the  recognition  of  hidden 
gastric  carcinoma  with  grave  anemia  the  reader  is  referred  to  p.  456. 

Chronic  idcer  may  in  cicatrizing  give  rise  to  a  small  tumor,  foUowed  by 
pyloric  stenosis  and  secondary- dilatation — an  exact  counterpart  of  the  course 
of  gastric  carcinoma.  Great  reliance  should  be  placed  on  the  age  of  the  patient, 
the  presence  of  HCl  in  the  gastric  secretions,  the  points  of  pain  (dorsal  epigastric 
and  localized  tenderness  with  hematemesis,  and  the  longer  duration  of  ulcer. 
Ulcer  with  tumor-like  thickening  may  show  an  excess  of  lactic  acid,  due  to 
associated  motor  insufficiency,  rendering  a  differential  diagnosis  exceedingly 
difficult.     Hypertrophic  stenosis  of  the  pylorus  is  also  simulated  (vide  p.  787). 

Simple  gastric  ulcer  and  chronic  gastritis  are  often  confounded  with  ca^ 
cinoma  of  the  stomach  without  palpable  tumor  (vide  parallel  differential  tables 
below,  modified  slightly  from  DaCosta): 


Chronic  Gastritis 

Not  confined  to  any  aee. 
More  common  in  middle- 
aged  or  elderly  people. 

Pain  at  the  epigastrium 
somewhat  augmented  by 
food;  soreness  is  also 
present.  Both  are  con- 
stant, although  compar- 
atively sHght. 


Symptoms    of    indigestion 
marked. 


Gastric  Ulcer 

May  occur  in  middle-aged 
persons^  but  is  most  n*e- 
quent  in  young  adults, 
esjsecially  women. 

Pain  at  the  epigastrium 
much  augmented  •  by 
food  •  subsides  when  this 
is  aigested ;  paroxysms 
of  pain,  not  lancinating; 
stnctly  localized  soreness 
to  touch  in  epij^astrium; 
sometimes  a  painful  spot 
over  lower  dorsal  verte- 
brae. Intermissions  in 
the  pain  are  frequent. 

Symptoms  of  indigestion 
sometimes  very  shght. 


Gastric  Carcikoiu 

Most  common  in  dderiy 
people;  rarely  oocuis  in 
persons  imder  thirty 
years  of  age. 

Pain  frequently  of  a  radi- 
ating kind,  often  parox- 
ysmal, not  infrequeoUy 
severe  and  iancinatinfr 
but  not  of  necessity  aaw- 
ciated  with  soreness.  lit- 
tle or  not  at  all  affected 
by  food.  Pain  rardy 
remits;  never  intennita 
for  any  oonsidenble 
time. 

Symptoms  of  iiidi|[e^tiao 
marked.     Anorexia;  a- 


treme  acidity  of  atooadi. 

*  Ceniralbl.  f.  die  Gremgeb,  der  med.  und  Chir.,  Jena,  Augtist  30,  1911. 

*  Btdl.  Johns  Hopkins  Hospilal,  December,  1912. 
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c  Gastritib 
vomiting. 

bage,  or  but  tri- 
emorrhage;      at 
lood-strc^aks    in 
matter. 
Btipated. 


emaciation;  no 
appearance. 

y  be  relieved  or 
I  dtten  of  very 
ition. 


of   stomach    al- 
a^  contain  free 
one  acid. 
'  fatty  acids  after 
Boas  test-meal. 
>r  disturbance. 


Gastric  Ulcer 

Vomiting  may  be  present 
or  absent. 

Abundant  hemorrhage 

from  the  stomach  com- 
mon. Stools  may  con- 
tain blood  (tarry). 

Bowels  usually  constipa- 
ted; intermittent  occult 
blood  in  stools. 

No  fever. 


Acids  taken  increase  pain. 

Frequently  extreme  pallor 
and  debility,  especially 
if  preceded  by  anemia. 

Diuration  uncertain;  may 
get  well,  may  run  on 
rapidly  to  perforation; 
or  may  last  for  years. 

Rarely  a  tumor. 

Hydrochloric  acid  in  excess 
in  contents  of  stomach. 

No  lactic  or  fatty  acids  after 
the  rigid  Boas  test-meal. 
Motor  function  fair. 
No  dropsy. 


Gastric  Carcinoma 

Vomiting  a  very  frequent 
symptom. 

Hemorrhage  not  very  abun- 
dant, but  fr^uently  oc- 
casioning cofifee-ground- 
looking  vomit. 

Bowels  obstinately  consti- 
pated. Occult  blood  in 
feces  continuously. 

Attacks  of  slight  fever  oc- 
cur; temperature  often 
subnormal. 

Not  so. 

Progressive  loss  of  fleshy 
and  cachexia;  enlarged 
lymphatic  glands. 

Average  duration  one  year; 
may  be  shorter,  but  sel- 
dom longer. 

Generally  a  tumor. 
No    hydrochloric    acid    in 
contents  of  stomach. 

Lactic   acid   present   after 

Boas  test-meal. 
Early  marked  disturbance. 
Edema  of  ankles  conmion. 


inent. — ^The  diet  should  be  adapted  to  the  peculiarities  of  the 
case.  Physiology  indicates  that  meat  and  meat-extracts  stimulate 
ion  of  HCl,  hence  they  deserve  a  careful  trial  in  the  earlier  stages. 
lil  of  their  physiologic  effect,  however,  then  articles  of  food  that  are 
ind  assimilated  in  the  intestines  should  be  employed.  After  well- 
ndences  of  pyloric  obstruction  appear  we  may  add  to  the  comfort 
ient  by  limiting  the  diet  to  liquids,  and  by  predigesting  them  if  they 
lierwise  well  borne.  Should  the  stomach  reject  all  food,  rectal  aU- 
i  should  be  promptly  instituted.  The  more  troublesome  symptoms 
omiting,  hematemesis — ^are  to  be  met  on  general  principles.  The 
%t  have  been  advanced  in  favor  of  arsenic  and  other  preparations 
ting  power  to  control  the  progress  of  gastric  carcinoma  await  con- 
If  dilatation  coexists,  it  is  to  be  managed  in  accordance  with  the 
idations  found  under  Dilatation  of  the  Stomach  (p.  759).  Gastric 
k  is  usually  primary  and  for  some  length  of  time  it  is  a  local  disease, 
gical  intervention,  therefore,  ofiPers  promise  of  relief  and  even  cure, 
ration,  the  use  of  radium  may  be  tried  for  its  prophylactic  influence. 
rtrophic  Stenosis  of  the  Pylorus. — By  this  term  is  meant  pyloric 
»n  due  to  hypertrophy,  principally  of  the  circular  layer  of  the  muscu- 
L  hyperplasia  leading  to  secondary  dilatation  of  the  stomach.  This 
i)  congenital;  (6)  acquired  {e.  g.,  tuberculosis).  The  etiology  is  un- 
Ithough  spasm  of  the  pylorus  has  been  suggested.  The  symptoms 
of  dilatation  of  the  stomach  and  a  pyloric  tumor  may  be  palpable, 
iblance  to  ulcer  with  tumor-like  thickening  and  to  ukns  carcinomcUo- 
be  striking  (vide  also  p.  786).  The  symptoms  of  the  congenital  form, 
to  Binnie,  are:  1.  Explosive,  expulsive  vomiting  with  resultant 
a.  2.  Visible  gastric  peristalsis.  3.  Persistent  constipation.  4. 
5.  Tumor,  not  always  palpable.  Roentgenology  is  valuable  for 
in  doubtful  cases.  Medical  treatment — ^massage,  electricity,  lavage, 
lasmodics  internally — should  be  tried;  this  failing,  pyloric  stretching 
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To  discriminate  from  this  condition  it  is  only  necessary  to  make  an  examina- 
tk>n  of  the  Imigs  and  elicit  most  carefully  the  history.  It  must  also  be  recol- 
lected that  hysteric  females  and  malingerers  have  been  known  to  swallow  the 
blood  of  animals  and  other  dark  fluids,  and  vomit  them  subsequently.  The 
vomitus  may  resemble  dark  blood  in  appearance  when  stained  by  bile  or  iron 
or  after  a  free  indulgence  in  wine.  The  points  of  contrast  between  hematemesis 
and  hemoptysis  are  correlatively  considered  below: 


Hematemesis 

The   history  points   to  gastric,   splenic, 

hepatic,  or  cardiac  disease,  or  anemia. 
A  feeling  of  uneasiness,  and  sometimes 

of  nausea  or  faintness,   precedes  the 

h^norrhage. 
The  blood  is  ejected  by  vomiting;  violent 

vomiting  may  excite  cough. 

The  blood  is  either  clotted  or  fluid  and 
dark;  it  mav  be  mingled  with  remnants 
of  food,  and  is  acid  at  times  in  reaction. 


Hemoptysis 

History  of  cough  and  other  symptoms 

points  to  pulmonary  or  cardiac  disease. 
A  feeling  of  weight   and   imeasiness  in 

the  chest,  a  saline  taste,  and  a  tickling 

in  the  throat  precede  the  hemorrhai^. 
The  blood  is  raised  by  cou^ng  or  cleaniu; 

of  the  throat,  though,  if  it  be  swalloweo,^ 

vomiting  may  follow. 
The  blood  is  bright-red,  frothy^  in  small 

coagula,  sometunes  mixed  with  muco- 

pus,  and  alkaline  in  reaction. 


Prognosis. — Hematemesis,  except  it  be  due  to  rupture  of  an  aneurysm, 
rarely  presents  a  hopeless  prognosis.  In  cases  of  splenic  enlargement,  hepatic 
cirrhosis,  or  gastric  ulcer,  it  may  prove  fatal. 

The  treatment  has  been  detailed  in  the  discussion  of  Gastric  Ulcer. 


NEUROSES  OF  THE  STOMACH 


NERVOUS  DYSPEPSIA 

{Neuraaihenia  Gaslrica) 

Definition. — A  functional  disorder  of  the  stomach,  usually  characterized  by 
regularly  (and  sometimes  irregularly)  recurring  attacks  of  gastric  disturbance 
followed  by  almost  complete  freedom  from  symptoms.  Sensory  disturbances 
of  the  stomach  are  constantly  present,  and  with  these  either  motor  or  secretory 
disturbances  or  both  may  be  associated. 

Etiology. — ^The  majority  of  cases  occur  in  highly  emotional  and  hysteric 
persons,  under  such  exciting  conditions  as  great  anxiety,  violent  passion, 
dissipation,  social  excesses,  mental  overexertion  in  business  life,  grievances, 
and  any  startling  news.  The  condition  is  most  commonly  met  with  in  healthy- 
looking,  ruddy-cheeked  adults.  It  is  more  common  in  females.  Persons 
living  amid  luxurious  surroundings  suffer  most.  Gastric  neuroses  may  be  of 
reflex  origin,  arising  from  derangement  of  the  nervous  system.  Deaver  states 
that  they  may  be  manifestations  of  disease  in  the  liver,  gall-bladder,  bile-ducts, 
or  appendix,  which  will  demand  surgical  interference. 

•nie  symptoms  follow  immediately  upon  the  action  of  the  exciting  cause 
and  are  largely  under  the  influence  of  the  emotions.  In  the  ordinary  form 
the  gastric  secretions  are  often  normal,  and  the  stomach  is  found  empty 
after  a  test-meal  within  the  physiologic  time  limit.  There  is  anorexia,  which 
occasionally  alternates  with  a  voracious  appetite.  After  meals  the  patient 
complains  of  distress  and  oppression  in  the  epigastrium;  eructations,  and  an 
occasional  regurgitation  of  the  acid  liquid  or  solid  contents  of  the  stomach, 
with  heartburn,  will  also  be  noted.  Vomiting  is  not  rare,  and  occurs  indepen- 
dently both  of  the  time  of  eating  and  of  the  character  of  the  food.     Gastric 
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extricated  from  the  old  surroundings  under  the  influence  of  which  the 
ase  was  started  and  has  continued.  Sea  air  has  seemed  to  me  to  be  more 
iceable  than  mountain  air  in  these  cases,  though  I  believe  it  to  be  an  axiom 
timatic  therapeutics  that  the  latter  confers  more  lasting  benefits  than  the 
OCT.  These  patients  are  often  averse  to  taking  exercise,  but  this  sanitary 
tsure  should  be  insisted  upon.  Cold  sponging  of  the  surface,  followed  by 
tion  to  the  skin,  should  be  practised  daily  for  its  effect  upon  the  nervous 
:em.  Occasional  lavage,  hot  and  cold  douches,  electricity  (intra-  and 
ragastric),  and  gastric  massage  may  all  be  tried.  In  highly  neurotic  and 
teric  females  the  S.  Weir  Mitchell  treatment  is  often  attended  with  good 
ilts.  The  hypochondriac  form  is  often  intractable.  Strychnin,  however, 
leracveringly  used,  and  if  coupled  with  a  change  of  air,  often  proves  bene- 
il.  One  of  the  most  obstinate  examples  of  this  nature  that  I  have  seen 
urred  in  a  retired  merchant  living  in  Philadelphia.  This  man  was  finally 
ed  in  consequence  of  his  own  suggestion,  resulting  in  his  removal  to  the 
ntry  and  engaging  in  farming. 


siriMsii 


OAL   FORMS  OF  GASTRIC   NEUROSES    CHARAi 

BY  MARKED  AND  PECULIAR  ANOMALIES  OF  SENSATION, 

MOTILITY,  AND  SECRETION. 


NEUROSES  OF  SECRETION 

HYPERCHLCMUHTDRIA 

{Hyperacidity) 

)efinition« — An  augmentation  of  the  secretory  function  of  the  stomach 
ng  the  digestive  period,  resulting  in  excess  of  HCl. 

Etiology. — ^Hyperacidity  is  common  during  digestion,  and  is  usually 
to  the  causative  influences  mentioned  under  Nervous  Dyspepsia  (grief, 
X  anxiety,  mental  overtaxation).  The  disease  is  common  among  the 
'essional  classes  (male  sex)  and  in  the  young.  Highly  seasoned  foods  and 
iholic  intoxicants  may  occasion  the  condition.  Lichty  emphasizes  organic 
aae  of  the  gall-bladder  and  ducts  as  a  cause,  while  chronic  appendicitis 
ome  other  chronic  inflammatory  intra-abdominal  lesion  is  a  well-recognized 
se. 

S3nnptoins. — ^Hyperchlorhydria  may  be  continturus,  though  more  often 
I  dueofntinv&us  and  lasts  from  a  few  hours  to  several  days.  After  the  periodic 
n  has  lasted  a  long  time  it  may  gradually  become  a  permanent  condition. 
s  patient  first  complains  of  uneasiness  in  the  epigastrium  one  or  two  hours 
»  meals.  Later,  this  amounts  to  pain,  and  follows  every  meal  after  a  like 
srval.  The  duration  of  the  pain  is  from  one  to  three  hours.  Acid  eructations 
frequently  noted.  The  increase  of  hydrochloric  acid  interferes  with  the 
^stion  of  starches,  and  thus  tends  to  increase  the  pain.  On  the  other  hand, 
^cver,  a  diet  composed  of  albuminoids  often  affords  relief,  and  the  salts 
^  alkalies  also  ease  the  pain.  Associated  nervous  symptoms  (headache, 
dness)  are  often  observed,  though  the  bodily  nutrition  is  usually  well  main- 
^.  Palpation  of  the  epigastrium  may  show  a  diffused  tenderness.  Evidences 
KQoderate  gastrectasis  may  be  detectable.  The  amylolytic  power  of  the 
iQach  is  uninfluenced  as  a  rule. 

Diagnosis. — ^Though  the  diagnosis  of  hyperacidity  is  made  probable  by 
above  symptoms  it  is  rendered  certain  only  by  a  repeated  analysis  of  the 
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gastnc  contents.  The  findings,  according  to  Einhom,  are:  (1)  On  examinatioii 
of  the  stomach  in  the  fasting  condition  the  organ  contains  only  a  few  cubie 
centimeters  of  juice;  (2)  one  hour  after  Ewald's  test-breakfast  the  hyperacidity 
is  increased,  owing  to  the  great  amoimt  of  free  HCl  present  and  thae  is  an  as- 
sociated hypersecretion.  To  make  a  decisive  diagnosis  the  examination  should 
be  made  every  ten  minutes  by  means  of  the  duodenal  tube,  as  the  hei^tof  tk 
acidity  may  be  reached  before  or  long  after  the  theoretic  height  of  digestioo.^ 
Thus  Rehfuss  has  shown  that  there  may  be  three  types  of  secretory  cun'es 
normally,  viz.:  the  isosecretory,  the  hypersecretory,  and  the  hyposecretory, 
depending  on  the  rapidity  of  acid  secretion,  height  of  acidity,  and  continuatioa 
of  acid  crest  to  the  end  of  the  limit  of  digestion. 

Gastric  ulcer  must  be  eliminated.  In  this  disease  hyperacidity  occoiSi 
but  the  pain  is  aggravated  immediately  after  eating,  and  is  not  relieved  by 
albuminous  food  nor  by  large  doses  of  alkalies,  as  in  hyperchloihydrii  of 
nervous  genesis.  In  ulcer,  moreover,  the  pain  often  leads  to  vomiting,  and 
severe,  painful  attacks  frequently  occur  at  night. 

Qastrosaccorrhea  (Reichmann);  Gastrozynsis  (Rossbach), — In  this  affe^ 
tion  there  b  an  increase  of  hydrochloric  acid,  either  constantly  or  intermittently, 
when  no  food  is  present.  An  epigastric  gnawing  pain  and  nausea  appear  ia 
the  full  bloom  of  health.  The  nausea  soon  results  in  the  vomiting  of  enormoos 
quantities  of  gastric  contents.  The  appetite  is  lost,  but  the  thirst  is  excessive, 
and  the  amount  of  drink  taken  and  of  liquid  vomited  are  proportional.  During 
the  night  or  in  the  early  morning  hours  the  patient  commonly  vomits  large 
amounts  of  a  clear  or  bile-tinted  liquid  containing  hydrochloric  add  and  tbe 
gastric  ferments  in  excess.  This  may  be  followed  by  persistent  vomiting 
attended  with  much  retching.  After  a  lapse  of  a  few  hours  the  ejection  of  a 
large  quantity  of  highly  acid  liquid  may  be  repeated.  The  pain  often  becomes 
intense,  headache  is  common,  and  a  tendency  to  collapse  is  usually  maifad. 
The  attacks  last,  as  a  rule,  about  two  or  three  days,  when  they  quite  abruptly 
give  place  to  apparent  good  health.  Recurrence  at  the  end  of  periods  ranging 
from  a  few  months  to  a  year  or  more  are  common.  A  physiologic  form  has  been 
advanced. 

The  diagnosis  is  made  upon  the  presence  of  the  cause  (a  violent  psydk 
shock),  the  clinical  symptoms  and  course,  as  well  as  upon  the  results  of  oft- 
repeated  analyses  of  the  vomitus.  Gastric  ulcer  and  certain  organic  spinal  and 
cerebral  nervous  aflFections,  in  which  there  is  excessive  gastric  secretion,  must 
be  excluded  before  diagnosis  can  be  made. 

Gastrosuccorrhea  Continua  Chronica. — Reichmann  first  described  a  con- 
dition characterized  by  a  constant  hypersecretion  of  gastric  juice  either  in  the 
absence  or  presence  of  food.  (Hawk  and  Rehfuss  have  shown  that  nonnaDy 
there  may  be  present  in  the  fasting  stomach  from  30-120  c.c.  of  gastric  contents, 
usually  containing  bile  and  trj-psin,  regurgitated  from  the  duodenum;  tbe  free 
and  total  acidity  varying  from  20  to  40  per  cent,  and  26  to  50  per  cent,  respect- 
ively). The  symptom ff  are  much  the  same  as  those  in  hyperacidity ,  but  tend  to 
become  continuous,  so  that  the  vomiting  finally  becomes  a  daily  occurrence.  In 
the  fasting  state  a  highly  acid  secretion  that  contains  no  food-particles  flow 
through  the  stomach-tube.  Albuminoids  are  rapidly  and  starches  slowly 
digested.  The  disease  is  quite  rare,  and  must  not  be  confounded  with  tbeo^ 
ganic  diseases  to  which  continuous  gastric  succorrhea  may  be  secondar}'  and 
upon  which  it  is  dependent.  Schreiher,  Boas,  and  others  believe  that  thistf 
almost  always  a  symptom  of  gastric  atony  or  gastric  ulcer. 

Larval  Superacidity. — This  variety  arises  early  in  the  period  of  digestion; 
the  amount  of  gastric  contents  after  the  test-meal  is  large,  and  consists  mainHj' 

^  See  papers  of  Hawk,  Rehfuss,  and  their  co-workerB. 
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of  a  watery  secretion  with  low  specific  gravity  and  with  a  normal  acidity. 
Leube  has  described  a  neurosis  with  constant  subacidity  of  the  secretion. 

Gastromyzorrhea. — ^The  fasting  stomach  often  contains  small  quantities 
of  mucus  (5  C.C.),  but  when  above  25  c.c.  Cuttuer  considers  it  pathologic  and 
terms  the  conditon  gastromyxorrhea.  It  seems  to  be  largely  of  nervous  origin. 
There  are  two  forms  of  the  disease,  the  intermittent  and  the  continuous.  In 
the  first,  the  attacks  develop  suddenly  with  severe  headache,  pain,  and  vomiting, 
and  after  a  period  varying  from  one  to  five  days  the  attack  suddenly  ceases 
(Friedenwald).  The  other  type  is  usually  discovered  in  examination  for 
chronic  catarrh.  The  treatment  is  symptomatic,  although  lavage  is  of  service 
in  the  acute  form.  The  neurotic  tendency  must  be  combated  during  the  inter- 
vals. 

Aehylia  Gastxica  (Einhom), — ^The  suspension  of  the  gastric  secretions  may 
result  either  from  gastric  atrophy  (common)  or  from  a  nervous  derangement 
of  secretion.  The  condition  has  been  mbtaken  for  carcinoma  of  the  stomach. 
Lactic  acid,  however,  is  not  present  in  excess.  Eosinophil  cells  generally 
occur  in  the  gastric  juice.  Skray  found  in  cases  of  simple  aehylia  that  hydro- 
chloric acid  appeared  in  the  stomach  contents  after  meat  was  added  to  the 
test-breakfast,  while  in  carcinoma  it  remained  absent.  Functional  aehylia  of 
the  stomach  and  pancreas  may  occur  together  (Orloflf).  Aehylia  gastrica 
may  cause  chronic  lienteric  diarrhea  (A.  A.  Jones). 

The  prognosis  in  the  foregoing  affections  is  not  bad  as  to  life,  and  not 
infrequently  a  cure,  even,  can  be  effected. 

Treatment. — ^The  dietetic  treatment  differs  according  to  different  ob- 
servers. Einhom  advises  three  large  and  two  small  meals,  composed  principally 
of  nitrogenous  articles,  daily.  Physiology,  however,  teaches  that  when  milk, 
bread,  fats,  and  starchy  substances  are  taken,  the  amount  of  HCl  secreted  is 
small,  hence  the  proper  causal  treatment  is  to  limit  the  amount  of  proteins. 
Adds,  tobacco,  and  spirits — substances  that  excite  the  glands  of  the  stomach 
— ^must  be  excluded.  The  medicinal  treatment  should,  in  addition  to  meeting 
the  general  neurotic  condition,  consist  of  full  doses  of  sodiiun  bicarbonate  or 
sodium  citrate.  In  some  cases  more  active  alkalies  than  sodium  bicarbonate 
may  be  needful — e,  g,,  magnesium  and  sodium  salicylate,  aluminum  silicate 
(5ss-j  ad  aqua  Siij  a.  c),  either  separately  or  in  combination.  Belladonna 
reduces  acidity  and  may  be  combined  with  the  alkalies.  Lavage  daily,  before 
the  chief  meal,  is  beneficial  and  may  be  combined  with  a  salt-free  diet.  Lemoine 
advises  hydrotherapy  and  rest  to  strengthen  the  nervous  system. 

NEUROSES  OF  MOTILITY 

INCREASED  PERISTALSIS  OF  THE  STOMACH 

(a)  Belching  and  Emctations. — ^These  may  be  of  nervous  origin  and  are 
met  with  generally  in  hysteric  subjects,  and  less  frequently  in  neurasthenics. 
The  air  is  swallowed,  and  then  expelled  with  more  or  less  noise,  owing  to  an 
increased  contractility  of  the  stomach.  The  gas  is  odorless,  and  differs  in  this 
point  from  the  gases  of  fermentative  dyspepsia.  Epigastric  distress  and  disten- 
tion often  arise,  and  certain  nervous  phenomena,  as  anxiety  or  palpitation, 
may  coexist.  In  hysteric  subjects  the  belching  may  be  from  the  esophagus  alone. 

(b)  Pyrosis  means  regurgitation  of  the  acid  contents  of  the  stomach. 

(c)  Rumination  (Merydsvi), — A  rare  affection  in  which  the  food  is  regurgi- 
tated into  the  mouth,  the  cud  chewed,  and  again  swallowed  after  the  fashion 
of  ruminants. 

(d)  Nervous  Vomiting. — ^This  is  a  reflex  neurosis  that  may  affect  persons 
of  any  age,  though  most  frequently  it  is  seen  in  adult  females  with  an  hysteric 
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tendency.  .  Without  previous  nausea,  and  independently  of  the  diaracter 
of  the  food  taken,  the  contents  of  the  stomach  are  readily  expelled  or,  loor^ 
correctly  speaking,  regurgitated  into  the  mouth,  and  then  expectorated. 
Though  this  usually  takes  place  after  meals,  it  may  occur  without  reference  ^ 
meal-time — ^a  feature  that  indicates  its  nervous  origin.  The  attacks  of  vomitixm) 
are  separated  by  longer  or  shorter  intervals  of  excellent  health.  PeriodB 
vomiting  may  also  occur  independently  of  hysteria  or  other  nervous  affectioK^s 
as  p)ointed  out  by  Leube.    The  course  is  rarely  unfavorable. 

(e)  Peristaltic  Unrest  (Kussmaul). — It  has  been  observed  in  compensates^-; 
hypertrophy  of  the  stomach  wall  following  pyloric  stricture.  In  a  case  o 
gastric  carcinoma  in  my  own  care  the  supermotility  of  the  stomach  caused  31 
almost  immediate  expulsion  of  the  gastric  contents,  and  even  of  the  ri^ic 
test-meal  at  certain  times.  True  gastrospasm  shows  no  peristalsis  and  may  be 
circumscribed. 

( / )  Cardiospasm. — By  this  term  is  meant  a  painful  cramp  of  the  cardia. 
Two  forms  are  distinguished:  (a)  acute  cramp;  (6)  chronic  cramp  (exceedingly 
rare).     Among  causes  are  neurasthenia,  hysteria,  and  local  irritation  (thermal 
mechanical).     Bassler   found,   postmortem,   firm   adhesions   of   the  pleun, 
particularly  at  the  base,  in  association.     Chronic  spasm  may  lead  to  complete 
atresia  of  the  cardia,  and  is  a  distressing  affection.     In  acute  cardiospasm  the 
attacks  may  recur. 

(g)  Pylorospasm. — Cramp  of  the  ring-musculature  of  the  pylorus  may  be 
primary  or  secondary.  The  latter  is  due  to  intense  local  irritation  (h)T»- 
secretion,  gastric  ulcer,  excess  of  organic  acids).  The  painful  spasm  in 
the  pyloric  region  induces  stagnation  of  the  ingesta,  followed  by  atony  of  tk 
stomach  and  consequent  dilatation.  Gastrospasm  may  simulate  ulcer  or  ring 
carcinoma  when  confined  to  the  pylorus. 

Treatment. — ^To  the  regimenal  management  the  attention  of  the  physidiD 
should  be  primarily  directed.  The  medicinal  treatment  is  to  be  aimed  at  the 
causal  nervous  affection.  The  valerianates  and  the  bromids  often  do  good 
service.  For  the  cramp  of  the  cardia  and  pylorus  belladonna  is  espeaally 
efficient ;  these  failing,  stretching  of  the  cardia,  either  by  means  of  a  bougie 
or  an  inflatable  bag,  is  indicated.  If  internal  treatment  fails  in  functioDal 
motor  insufficiency,  operative  intervention  may  be  indicated. 

DIMINISHED  PERISTALSIS  OF  THE  STOBIACH 

(a)  Pyloric  Relaxation  or  Incompetency. — This  is  a  neurosis  that  allon^ 
the  partially  digested  gastric  contents  to  pass  the  portals  of  the  stomach  pre- 
maturely. It  likewise  permits  the  regurgitation  of  the  intestinal  contents 
into  the  stomach.  Its  recognition  is  possible  upon  inflating  the  stomadi* 
when  gas  may  be  seen  to  pass  into  the  intestines,  and  also  upon  the  regurgita- 
tion of  intestinal  contents  into  the  stomach.  It  is  frequently  found  when  there 
is  a  hypo-acidity  of  the  gastric  contents. 

(6)  Insufficiency  of  the  Cardia. — This  condition  leads  to  eructations  aod 
regurgitations,  and  when  these  are  of  aggravated  form  they  impair  the  general 
nutrition.     Ordinarily  no  ill-effects  follow. 

(c)  Atonic  Dyspepsia. — This  may  occur  either  as  a  neiurosis  or  secondary 
to  chronic  gastritis  and  reflexly  in  chronic  appendicitis,  carcinoma,  and  tub»- 
culosis  of  the  intestines.  It  implies  hypomotility.  The  chyme  is  retained  in 
the  stomach  beyond  the  natural  time-limit.  There  is  an  epigastric  opprestion 
with  a  distention  of  the  organ  during  digestion  that  tends  to  become  permanent 
There  are  eructations  of  gas,  an  impaired  appetite,  and  often  constipation. 
The  stomach  is  found  empty  in  the  morning,  and  six  or  seven  hours  after 
Leube's  test-meal  it  contains  some  chyme. 
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Tieatment* — The  diet  is  to  be  regulated  as  in  chronic  gastritis  with 

dfilatation.    It  is  rarely  necessary  to  restrict  the  solids  to  any  marked  extent, 

but  the  quantity  of  fluids  should  be  lessened.     The  patient  must  be  taught 

to  eat  slowly  and  masticate  thoroughly.     His  hygienic  standard  of  living 

must  be  high,  and  he  must  not  be  allowed  to  overuse  his  mental  faculties. 

Exercise  in  the  open  air  and  cold  baths,  properly  regulated,  are  potent  for  good. 

Of  medicines,  strychnin  stands  first,  and  I  have  found  the  following  formula  of 

great  service: 

IJ.    Tr.  nuc.  vomicae,  f 5iiss  (10.0) ; 

Inf.  gentian.  q.  s.  ad  fjiv  (120.0). — M. 

Sig.  Sij  (8.0)  three  times  daily. 

Electricity  is  indicated,  and  intragastric  faradization  has  given  excellent 
results.    The  constipation  is  to  be  overcome  by  an  appropriate  dietary  (green 
vegetables,  graham  bread,  an  abundance  of  fruit).     There  is  an  advantage' 
in  assuming  the  right  lateral  position,  which  hastens  evacuation.     Lavage 
deserves  a  prudent  trial. 

NEUROSES  OF  SENSATION 

CARDIALGIA 
(Gastralgia;  Gastrodynia) 

Definition. — Severe  paroxysmal  pain  in  the  epigastrium  in  the  absence 
^  gastric  lesions.  There  are  two  other  forms  of  this  disease  that  are  clinically 
identical  with  nervous  gastralgia,  the  one  occurring  in  ulcer  and  carcinoma  of 
"ie  stomach,  and  the  other  in  certain  chronic  nervous  diseases,  forming  the 
*^"Called  gastric  crises. 

Etiology. — ^The  subjects  are  often  hereditarily  predisposed  to  neuroses 
^  other  types.  Such  conditions  as  anemia,  exhaustion  from  repeated  hemor- 
fP^^res,  and  syphilis  exert  a  predisposing  influence.  The  female  sex  is  more 
'^ble  than  the  male,  and  in  the  former  it  appears  to  be  dependent  upon  dis- 
turbances of  the  menstrual  function  or  quite  frequently  upon  hysteric  condi- 
tions. It  is  sometimes  excited  by  reflex  irritation,  by  deep  grief,  worry,  and 
^■^at  anxiety.    Hypochondriasis  and  hyperacidity  are  also  among  its  frequent 


.     ^  Ssrmptoms* — ^These  are  sudden  in  their  onset  as  a  rule,  and  quite  character- 

^tic.    Occasionally  the  attack  is  preceded  by  anorexia,  or  it  may  begin  with  a 

^nse  of  oppression  and  distention  in  the  epigastrium,  lasting  for  a  few  minutes. 

i?  «uiy  event,  the  onset  of  the  attack  proper  is  marked  by  agonizing  pains  in 

^he  epigastrium,  that  dart  through  to  the  back,  and  at  times  also  pass  around 

"^^  lower  ribs.    The  seizure  lasts  from  a  few  minutes  to  an  hour  or  two,  and 

^^^'ininates  with  eructations  of  gas,  or,  less  frequently,  with  vomiting.     From 

nature  of  the  causative  factors  it  is  obvious  that  the  gastralgic  seizures 

in  nowise  dependent  upon  the  character  of  the  food  taken;  hence  the  fact 

they  occur  more  frequently  when  the  stomach  is  empty  need  occasion 

surprise.    Finn  pressure  over  the  epigastrium  relieves  the  pain.     Nervous 

^^^vurnienaj  varying  with  the  etiology  of  indi\idual  cases,  are  constant  at- 

ts,  but  cannot  be  detailed  here.     A  distinct  clinical  variety  is  found 

with  that  form  of  nervous  dyspepsia  in  which  an  excess  of  HCl  is 

{vide  Hyperacidity) ;  this  occurs  at  varying  intervals.    Many  functional 

ous  disturbances  are  thus  subject  to  the  law  of  periodicity.     I  believe  that 

^eiy  small  percentage  of  cases  are  caused  by  malaria,  since  I  have  met  with 

t>  such  cases  in  a  malarial  district,  both  of  which  yielded  readily  to  quinin. 
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The  disease  took  on  a  desultory,  periodic  character,  and  was  associated  with 
other  malarial  symptoms. 

Diagnosis. — The  history,  the  absence  of  any  local  causes,  the  violeDt, 
spasmodic  attacks  of  pain,  that  cease  abruptly,  and  their  occurrence  at  i^ 
regular  intervals,  will  enable  the  clinician  to  render  a  positive  diagnosis  in 
most  instances.  The  gastric  crises  that  occur  in  locomotor  ataxia  dosely 
resemble  gastralgia  and  must  be  excluded.  Gastralgia  may  be  simulated  by 
cholelithiasis  {q,  v,).  To  discriminate  this  condition  from  gastric  vlcer  is 
difficult,  but  stress  has  been  laid  upon  the  differential  points  in  the  description 
of  the  latter  disease  (mde  p.  778). 

Prognosis. — This  depends  entirely  upon  the  causal  condition.  The 
disease  itself  has  no  intrinsic  fatal  tendency. 

Treatment. — ^This  is  to  be  subdivided  into:  (a)  the  treatment  of  the 
attack;  (6)  the  management  of  the  intervals  between  the  seizures.  Hie  pain 
is,  as  a  rule,  sufficiently  intense  to  demand  morphin,  which  is  best  administered 
hypodermically  in  combination  with  atropin.  This  should  not,  however,  be 
given  if  an  idiosyncrasy  exist.  In  mild  attacks  the  constant  or  the  faradic 
current  often  affords  prompt  relief.  Under  these  circumstances  counterirrita- 
tion,  together  with  the  internal  use  of  Hoffman's  anodyne  or  chloroform  in 
small  doses,  may  relieve  the  pain. 

(b)  The  Management  of  the  Intervals, — Here  the  physician's  efforts  should 
be  directed  to  the  detection  of  the  causes  and  their  removal  by  appropriate 
means.  In  hysteric  females  I  have  obtained  good  results  from  the  prolonged 
use  of  valerianates,  combining  with  them  iron  and  arsenic,  thus: 

9.     Ferri  arsenatis,  gr.  ij        (0.13); 

Zinci  valeratis,  gr.  xviij  (1.20); 

Quinince  valeratis,  gr.  xxx    (2.00). 

M.  et  ft.  cap.  No.  xviij. 
Sig.  One  after  each  meal. 

A  change  of  air  is  often  highly  serviceable,  and  should  be  advised  when- 
ever financial  considerations  permit.  These  patients  are  constantly  in  a  moie 
or  less  exhausted,  anemic,  and  run-down  condition,  and  a  tonic  plan  of  treat- 
ment is  always  indicated  to  overcome  the  primary  cause.  In  the  intervals 
between  the  attacks  digestion,  as  before  stated,  proceeds  normally,  and  the 
stomach,  therefore,  requires  no  treatment.  Constipation,  if  present,  is  a 
condition  demanding  relief  not,  however,  by  the  use  of  purgatives,  but  by 
such  means  as  massage,  a  suitable  diet,  enemata,  or  laxative  suppositories. 
The  physician  must  carefully  regulate  the  sanitary  particulars  of  the  patient's 
daily  life. 

HYPERESTHESIA  OF  THE  STOBXACH 

This  is  met  with  in  functional  and  organic  diseases,  as  well  as  in  chronic 
gastric  catarrh  and  other  affections  of  the  stomach.  Again,  it  may  occur 
as  a  neurosis,  most  frequently  in  chlorotic  girls  and  women.  There  is  an  u>- 
creased  gastric  sensibility,  so  that  the  mildest  irritant  produces  painful  trM^ 
tions  that  may  be  either  gnawing  or  burning  in  character.  A  feeling  of  futofss 
and  nausea  are  among  the  common  features  of  the  complaint.  Food  and 
certain  articles  that  are  not  easily  digestible  may  afford  relief,  and,  oppodtelj'* 
fasting  or  restriction  of  diet  may  aggravate  the  condition.  The  complaint 
however,  is  often  aggravated  during  digestion,  particularly  after  excc»«^ 
indulgence  in  certain  kinds  of  food  (crabs,  lobsters,  oysters,  strawbcmes)- 
Cutaneous  symptoms,  as  erythema  and  urticaria,  may  appear.     Hfpodf^ 
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driatii,  neurasthenia,  and  hysteria  are  often  associated.    The  above  symptoms 

are  dependent  upon  an  individual  idiosyncrasy. 

Treatment. — ^At  first  a  restriction  of  the  diet  to  soft  and  Uquid  articles 

should  be  tried,  and  later  a  cautious  return  to  solid  food  is  to  be  made.  Of 
medicaments,  the  bromids,  given  for  a  period  of  two  or  three  months,  have  given 
the  best  results  in  my  own  hands.  For  the  chlorotic  type  iron  in  the  form  of 
Blaud's  pill,  in  ascending  doses,  is  the  best  treatment. 

ANOREXIA 

This  consists  merely  in  a  loss  of  appetite,  and  occurs  in  many  organic 
gastric  disorders.  It  may  also  be  a  primary  gastric  neurosis,  the  latter  being 
often  associated  with  gastric  hyperesthesia.  Anorexia  sometimes  leads  to  a 
repagnance  to  food  and  a  degree  of  abstinence  that  may  induce  grave  nutritional 
distivbance.  Among  exciting  causes  mental  shock  of  any  sort  ranks  first. 
The  recognition  of  anorexia  as  a  neurosis  of  the  stomach  is  difficult  after  the 
general  nutrition  has  become  seriously  impaired.  Chronic  dyspepsia,  phthisis, 
uid  other  diseases  associated  with  emaciation  and  debility  must  be  excluded 
before  the  diagnosis  is  established. 

HTPEROREXIA 

{Excessive  Appetite) 

This  may  either  be  symptomatic  of  other  affections  (e.  g,,  diabetes  mellitus) ; 

'^^^y  be  a  gastric  neurosis;  or  it  may  be  the  result  of  hypersecretion,  as  in  gastric 

uJc5er.    It  may  also  be  paroxysmal  (btdimia).    The  patient  complains  of  bum- 

^S  sensations  in  the  epigastric  region  and  of  an  insatiable  hunger.    The 

symptoms  of  neurasthenia  and  hysteria  are  often  in  association.    The  local 

^'^d  general  symptoms  are  relieved  by  food.     It  may  also  accompany  affections 

^^  the  brain,  exophthalmos,  and  migraine.    In  bulimia  the  abnormal  sensation  of 

^Uoger  may  come  on  at  any  hour,  even  immediately  after  abundant  food 

^^s  been  taken.    When  the  morbid  sensation  of  hunger  develops  more  gradually 

^^d  some  time  after  meals  it  is  spoken  of  as  polyphagia, 

^       Pica  is  the  term  applied  to  the  cra\dng  for  sul^tances  not  used  as  food 

^^'^te-pencils,  dirt,  chalk). 

«     Alalacia  represents  the  desire  for  highly  spiced  dishes  (mustard,  salads, 
*^»<ikles,  fruits). 

,^      The  above  conditions  are  met  with  in  neurasthenia,  chronic  gastric  affec- 
*^Oi:is^  and  chlorosis. 


VIII.    DISEASES  OF  THE  INTESTINES 

METHODS  OF  DIAGNOSIS 

Examination  of  the  Feces.— Although  the  results  are  in  some  cases 

Y^^satisfactory,  an  examination  of  the  feces  should  not  be  neglected,  especially 

^  "the  more  serious  affections  of  the  intestine.    This  embraces:  (a)  a  macro- 

«copic;  (6)  a  microscopic;  (c)  a  chemical,  and  (d)  a  bacteriologic  examination. 

(a)  The  macroscopic  appearances  often  suffice.     A  thorough  inspection  of 

^e  stools  furnishes  valuable  points  in  regard  to  the  presence  or  absence  of 

^*^*W8e  parasites,  fragments  of  tumor,  foreign  bodies,  concretions,  blood,  bile, 

^^  pus,  mucus,  undigested  meat,  and  the  like. 

The  shape,  color,  and  consistence  of  the  stools  must  be  noted,  and  it  b 
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to  be  remembered  that  in  these  particulars,  as  well  as  regards  their  frequency^ 
they  exhibit  a  considerable  range  of  normal  variations,  according  to  incUvidu^; 
peculiarities,  the  character  of  food  taken,  and  so  on.     It  is  to  be  recollected  th^ 
normal  stools  contain  fat  in  varying  amounts,  for  the  reason  that  only  a  limit^^ 
quantity  can  be  emulsified  and  taken  up  from  the  intestine.    The  naked  e^^ 
may,  at  times,  detect  its  presence  from  the  "peculiar  silvery  appearanc^" 
of  the  feces.     Fat  in  the  stools  (steatorrhea)  is  often  pathologic,  and  the  separate 
affections  in  which  it  is  met  with  will  be  considered  hereafter.     The  dejecu 
present  a  shining,  tallowy  appearance,  either  throughout  or  in  circumscribed 
spots.     Again,  the  fat  may  occur  in  the  form  of  oil  floating  on  the  surface  ol 
liquid  stools.     Mucus  is  also  visible,  either  as  slimy  or  jelly-like  masses,  or  « 
shreds   and  granules    (sago-grains).     Diarrheal   stools  should   be  examined 
macroscopically  with  great  care  for  gross  admixtures  (flakes  of  casein,  bits  ci 
meat,  etc.).     Constipational  dejections  often  assume  a  rounded  form  (sheep's 
dung)  on  account  of  their  delay  in  the  large  bowel.    They  may  attain  to  the 
size  of  an  orange,  and  may  be,  though  rarely,  enveloped  in  mucus  or  blood 
streaked.     Their  color  is  dark.     On  the  other  hand,  the  stoob  may  be  coloifaas 
in  cases  in  which  the  bile-ducts  are  occluded;  these  usually  contain  a  lai^ 
proportion  of  fat,  though  not  invariably.     The  effect  of  certain  drugs  upon  the 
color  of  the  stools  is  to  be  borne  in  mind.     When  blood  is  intimately  mingled 
with  the  feces  they  have  a  reddish,  dark-  or  blackish-brown  (tanry)  color, 
according  to  the  quantity  and  the  time  allowed  for  decomposition  in  the  into- 
tine.    Blood,  either  clotted  or  fluid,  may  also  be  passed  in  a  pure  state.   Its 
source  is  usually  the  lower  bowel,  though  when  peristalsis  is  augmented,  it 
may  come  from  the  small  intestine,  as  in  typhoid  fever.     Pus  may  occasionally 
be  recognized  macroscopically.     From  a  diagnostic  point  of  view  it  is  most 
important  to  examine  for  biliary  concretions  in  doubtful  abdominal  ooGc 
"For  the  detection  of  small  concretions  the  stools  should  be  passed  through 
a  sieve"  (Ewald). 

(b)  Microscopic  Examination. — Diarrheal  stools  can  be  examined  as  dis^ 
charged,  but  to  solid  and  mushy  dejections  normal  salt  solution  or  distilled 
water  should  be  added  and  all  hard  masses  thoroughly  broken  up.  Different 
portions  of  the  stools  are  to  be  selected  for  microscopic  examination.  J/tfro- 
scopically  we  are  enabled  to  detect  the  eggs  of  parasites,  pus,  blood,  protoiot, 
mucus  in  the  form  of  shining,  vitreous,  homogeneous,  or  whitish  masses;  and 
in  the  interior  of  the  latter  certain  pathogenic  bacteria,  various  crj'stals,  and 
intestinal  epithelium  may  be  seen.  Remnants  of  vegetable  food  may  simulate 
mucous  islets,  but  the  former  strike  a  blue  color  on  the  application  of  Lugol's 
solution.  Microscopically,  diarrheal  stools  show  undigested  muscle-fibers, 
fat-crystals,  vegetable  cells,  starchy  granules,  and  innumerable  bacteria. 
Von  Leersum^  advocates  the  sedimentation  process  until  the  sediment  finally 
contains  most  of  the  meat-fiber,  and  that  the  nuclei  be  then  stained  and 
examined  to  estimate  the  degree  of  pancreatic  digestion.  Undissolved  starch 
in  even  moderate  quantity  points  to  catarrhal  enteritis  of  the  small  intestine. 
On  microscopic  examination  of  the  dejections  in  constipation  we  find  "a  copiotts 
detritus  of  brown  or  black  color,  usually  numerous  colorless  or  slightly  tinged 
triple  phosphates  (phosphate  of  ammonium  and  magnesium  crystallixing 
in  the  form  of  a  coffin-lid),  or,  more  sparse,  crystals  of  neutral  phosphate  o' 
lime."  Seldom  do  we  meet  with  the  rhomboid  plates  of  cholesterin,  which  are 
recognized  in  that  they  are  colored  from  a  reddish-brown  to  violet  by  dihite 
sulphuric  acid  (1  :  5),  and  become  blue  or  green  on  the  further  addition  of 
a  solution  of  iodin.  Needle-shaped  crystals  of  fat,  single  and  also  in  the  forms 
of  tufts,  are  frequently  met  in  obstruction  of  the  biliary  ducts.     Bile-pigment 

^  Munch,  med.  Woch.f  February  6,  1912. 
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cannot  be  detected.  Remnants  of  food  are  sparsely  present  in  normal  feces. 
Epithelium  from  the  mucous  membrane,  pus-cells,  and  blood-corpuscles, 
unless  they  come  from  the  passage  of  the  fecal  mass  through  the  anus  (in  which 
case  they  are  simply  adherent  to  the  external  surface  of  the  scybala  and  are 
but  little  changed),  are  greatly  altered;  they  are  fatty,  degenerated,  shrunken, 
and  hardly  recognizable.  Rhomboid  crystals  of  hematoidin  may  be  at  times 
observed.  The  microscopic  examination  for  animal  parasites  will  be  referred 
to  in  appropriate  sections  of  this  work. 

(c)  Chemical  Ezaminaiicn. — ^The  presence  of  bile-pigment  is  easily  detected 
by  the  Gmelin  reaction.  The  stools  must,  if  needful,  be  rendered  fluid  by  the 
addition  of  water,  then  filtered,  and  the  filtrate  allowed  to  dry.  At  the  margin 
of  the  drop  the  characteristic  green  color  will  appear.  Urobilin  strikes  a 
red  color.  The  stools  in  diarrhea  may  contain  ferments  capable  of  digesting 
albuminoids.  The  fatty  acids  are  distinguished  from  fatty  soaps  by  the  solu- 
bility of  the  former  in  ether. 

For  the  detection  of  occult  blood,  to  an  ethereal  extract  of  2  to  5  c.c.  of  liquid 
feces  or  solid  stool  reduced  by  water,  2  c.c.  of  a  10  per  cent,  solution  of  guaiac 
in  glacial  acetic  acid  is  added,  followed  by  2  c.c.  of  hydrogen  dioxid,  the  mixture 
is  thoroughly  shaken,  and  in  the  presence  of  blood  turns  blue.  A  dilution  of 
blood,  1  in  250,000,  is  recognized  by  the  Adler  technic,  in  which  to  boiled 
feces  add  1  c.c.  glacial  acetic  acid  in  which  a  small  amount  of  benzidin  has 
been  dissolved,  alcohol,  and  an  equal  volume  of  hydrogen  dioxid;  if  positive, 
a  dirty  green  or  deep  blue  develops.  Boas'  phenolphthalein  test  may  also 
be  employed.^  In  bleeding  from  the  stomach  and  intestines,  from  the  mouth, 
pharynx,  rectum,  or  vagina,  the  ingestion  of  meat,  watermelon,  or  medicinal 
iron  must  always  be  excluded.  The  indol-reaction  may  be  increased,  pointing 
to  increased  intestinal  putrefaction. 

(d)  A  bacterial  examination  of  the  intestinal  contents,  and  particularly  of 
any  mucus  or  mucopus  that  may  be  discharged,  may  decide  the  diagnosis  of 
certain  intestinal  disorders  (tuberculosis,  amebic  dysentery).  For  the  method 
of  carrying  on  these  investigations  the  reader  is  referrecf  to  special  works  on 
diagnosis  and  bacteriology. 

(e)  The  roentgen  rays  have  been  shown  to  be  of  great  diagnostic  value  in 
many  intestinal  conditions. 

Physical  or  External  Examination. — Inspection, — ^This  should  be 
made  with  the  patient  in  the  dorsal  position  and  with  proper  illumination. 
Localized  prominences  are  to  be  noted  (sometimes  simulated  by  localized 
oontractions  of  the  abdominal  muscles).  The  influence  of  respiration  on  these 
dicumscribed  bulgings  is  also  to  be  observed.  In  the  absence  of  unusual  dis- 
tention of  the  abdominal  walls  it  is  of  great  value  to  inflate  the  large  intestine 
with  air  per  rectum,  and  to  note  the  progressive  distention  of  the  intestinal 
coils  as  a  means  of  detecting  obstructing  lesions  in  the  bowel;  the  position  and 
mobility  of  a  tumor  should  also  be  noted.  It  is  often  of  marked  aid  to  inspect 
the  mucosa  of  the  rectum  by  the  use  of  approved  specula.  The  volume  of  the 
abdomen  may  be  diminished  or  even  "scaphoid."  Abnormal  peristalsis  may 
rarely  be  noted  (important  if  associated  with  distention). 

Palpation. — ^This  is  of  first  importance.  The  patient  should  occupy  the 
dorsal  decubitus,  with  the  head  raised,  the  thighs  drawn  up,  and  the  mouth 
open,  so  as  to  relax  the  abdominal  muscles.  Something  may  be  gained  in  this 
direction  by  distracting  the  patient's  attention.  I  have  found  that  placing  the 
patient  in  the  lateral  decubitus,  with  the  thighs  flexed  on  the  abdomen,  to  be 
the  most  satisfactory  way  of  determining  the  degree  of  mobility  of  certain 
tumors.    The  examiner  should  not  fail  to  remember  the  knee-elbow  position 

^Amer.  Jovar.  Gaatro-erUerology,  September,  1911,  p.  48. 
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in  cases  in  which  it  is  desired  to  palpate  the  parts  occupying  the  bottom  of 
the  pelvic  cavity  and  all  deep-seated,  movable  growths.     In  certain  cases 
relaxation  of  the  abdominal  muscles  is  only  obtainable  by  anesthetizing  the 
patient,  and  I  do  not  hesitate  to  do  this  in  cases  in  which  the  diagnosis  is 
important.    In  palpating  the  abdomen  for  abnormal  conditions  we  must  ke«p 
in  mind  steadily  the  relations  of  the  different  parts  of  the  intestines,  and  also 
that  the  latter  may  vary  considerably  in  postition — a  fact  particularly  true 
of  the  transverse  colon  {vide  Enteroptosis).    In  this  connection  Ewald's  sUt^ 
ment  "that  abnormally  situated  organs  or  neoplasms  of  parts  other  than  the 
intestines  will,  under  the  pressure  of  the  intestines  filled  with  air  or  water, 
return  to  the  position  that  the  organ  normally  occupies,"  should  be  emphasised 
New  growths  of  the  pancreas,  of  the  spinal  column,  or  of  the  pelvis,  and  retroperi- 
toneal tumors  will  remain  fixed.    Palpation  may  detect  pathologic  peristalsis, 
and  increased  resistance  if  the  coats  are  thickened.    Tenderness,  localized  or 
diffuse,  as  well  as  peritoneal  friction,  is  noted.    The  rectum  may  be  palpated 
if  the  symptoms  point  to  disease  of  that  organ. 

The  palpation  of  pathologic  conditions  of  the  intestines  will  be  considered 
in  connection  with  the  separate  intestinal  affections. 

Percussion  detects  a  fluid  effusion  either  in  the  general  peritoneal  cavity, 
the  position  varying  with  the  patient's  posture,  or  in  circumscribed  localities; 
the  latter  must  not  be  confounded  with  areas  of  dulness  that  are  occasioned 
by  splenic  and  hepatic  enlargements,  solid  new  growths,  or  abscesses.  .\ir 
in  the  peritoneal  cavity  (meteorismus  peritonei)  generally  gives  a  pure  tympaoitie 
note,  though  if  the  tension  be  very  strong,  a  non-tympanitic  tone  may  be 
elicited.  These  sounds  are  general,  even  extending  up  to  the  fifth  or  fourth 
rib,  and  hence  they  cover  the  regions  of  the  spleen  and  liver.  The  best  results 
when  the  abdomen  is  not  tense  are  obtained  after  inflation  of  the  large  intestine 
with  air.  The  pitch  of  the  tympanitic  note  becomes  elevated  with  increase  in 
the  tension  of  the  gut;  it  falk  with  relaxation  of  the  bowel.  Hence  the  large 
cannot  always  be  told  from  the  small  intestine  by  percussion. 

Auscultation. — Noises  are  often  audible  either  at  a  distance  or  by  means  of 
a  stethoscope  applied  to  the  abdomen.  They  are  sometimes  occasioned  by 
the  natural  peristaltic  movements  or  by  certain  voluntary  or  involuntary 
spasms  of  the  abdominal  muscle.  I  have  repeatedly  confirmed  the  obsen*ation 
of  Ewald,  who  frequently  found  in  those  suffering  with  chronic  intestinil 
indigestion  a  swashing  or  splashing  noise,  sounding  as  though  air  and  water 
were  being  forced  through  a  narrow  space  in  the  ileocecal  region.  These  sounds 
may  rarely  be  found  in  healthy  persons.  Similar  noises  sometimes  have  their 
seat  in  the  descending  colon,  particularly  if  the  bowel  is  unnaturally  dilated 
by  air  or  fluid.  They  are  often  audible  prior  to  an  evacuation  in  cases  of  colitis. 
Noises  may  also  originate  in  the  transverse  colon,  and  to  discriminate  these 
it  is  necessary  to  empty  the  stomach  if  we  would  avoid  confusion  with  iden- 
tical gastric  sounds.  Direct  auscultation  of  the  intestines  renders  audible 
the  peristaltic  movements,  and  the  absence  of  the  latter  indicates  paralj'sis 
of  the  intestine,  which  may  be  local  or  general.  Friction-sounds  may  be  audiWe 
when  inflammatory  exudates  are  present.  When  obstruction  of  the  large  intes- 
tine is  suspected,  auscultation  should  be  practised  while  air  is  being  forced 
into  the  rectum,  inasmuch  as  the  degree  of  permeability  can  be  thus  dete^ 
mined.*  Metallic  tinkling  and  amphoric  noises  may  be  audible,  particularly 
on  making  auscultatory  percussion,  but  these  are  without  real  diagnostic  \'alue. 
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atid  strength,  should  be  carried  out.  A  condition  of  subnutrition  and  deficiency 
of  body  weight  is  often  operative  as  a  cause,  and  such  patients  should  be  re> 
stored  to  normal  tone  and  weight  by  suitable  measures.  Following  acute 
disease  patients  should  not  be  permitted  to  resume  active  occupation  untfl 
health  is  fully  regained,  especially  if  any  tendency  to  gastroptosis  is  shovn. 
An  abdominal  binder  is  useful  after  delivery,  and  after  tappings  for  recurring 
ascites. 

I  Success  in  the  treatment  lies  in  the  direction  of  meeting  the  special  etiolocr 
cjf  individual  cases.  Unfortunately,  in  many  cases,  splanchnoptosis  is  ouaed 
i^ainly  by  a  congenital  weakness  of  the  supporting  ligaments,  to  which  certim 
cjf  the  other  causative  factors  may  be  superadded.  The  medical  titatment 
ajims  at  meeting  symptomatic  indications,  such  as  flatulence  and  fennentation, 
ajs  well  as  overcoming  atonicity  of  the  gastro-intestinal  tract.  Regular  bowel 
ipovements  are  to  be  secured  by  the  use  of  mineral  oils;  dose,  fSj  on  retiring, 
to  be  renewed  on  the  following  morning  if  required.  To  improve  the  tonicity 
of  the  abdominal  walls,  massage,  gynmastics,  and  athletic  exercises,  as  idl 
as  hydrotherapy,  are  useful. 

A  careful  dietary  is  to  be  advised  in  cases  in  which  the  digestion  is  moie 
cir  less  impaired.  Tender  meats,  milk,  stale  bread,  green  vegetables,  and  stewed 
fruits,  as  well  as  small  amounts  of  carbohydrates  and  fats,  may  be  allowed. 
It  is  often  necessary  to  increase  the  body  weight;  this  may  be  accomplished 
by  adding  raw  eggs  and  milk  between  meab,  associated  with  rest.  The  Weir 
Mitchell  rest  treatment  is  indicated  in  cases  manifesting  marked  neuiastheoie 
symptoms,  combined  with  emaciation.  Iron  and  arsenic  are  the  remedia 
of  choice  if  anemia  be  present. 

.  Many  cases  are  relieved  by  the  support  of  a  properly  adjusted  belt  and  pad. 
McCloskey  advises  for  the  support  of  the  viscera  a  strip  of  zinc  oxid  adhesive 
[plaster  across  the  lower  abdomen,  to  each  end  of  which  is  attached  a  bandage 
long  enough  to  reach  around  the  body  above  the  iliac  crest.^  My  own  preference 
is  for  a  belt  which  should  not  extend  higher  than  the  umbilicus  above,  and  it 
should  be  adjusted  while  in  the  recumbent  posture,  the  patient  being  taught 
to  draw  the  abdominal  viscera  upward  at  each  step  during  its  application,  so  as 
to  furnish  a  support  to  the  fallen  organ.  The  aim  should  be  to  keep  the  belt 
fitting  quite  snugly  below  but  loosely  above,  and,  to  prevent  its  riding  up, 
perineal  straps  should  be  provided.  A  thin  pad  should  be  placed  across  the 
lower  segment  of  the  belt.  The  great  majority  of  the  cases  can  be  successfully 
treated  in  this  manner,  although  both  time  and  patience  are  required.  Oper- 
ations for  the  relief  of  ptosis  have  been  extensively  advocated  and  have  run  in 
great  waves  of  popularity,  which  have  so  ebbed  in  the  present  time  that  only 
for  extreme,  marked  symptom-producing  ptoses  are  operations  perfonned 
Numberless  kidneys  have  been  sewn  into  position,  stomachs  stitched  up, 
colons  removed,  but  without  sufficiently  good  results  to  warrant  a  continuation 
of  the  practice. 


INTESTINAL  CATARRH 

{Catarrhal  Enteritis;  Muco-enteritis) 

Definition. — A  catarrlial  inflammation  of  the  mucous  membrane  of  the 
whole  or  of  any  anatomic  division  of  the  intestinal  tract.  It  may  be  either 
acute  or  chronic,  primary  or  secondary.  The  chronic  variety  occurs  less 
frequently  than  its  counterpart,  chronic  gastritis,  particularly  in  adult  life. 

Pathology. — The  inorbi<l  lesions  of  the  acute  variety  do  not  differ  essen- 
>  For  details,  see  Jour.  Amer.  Med.  Assoc. y  October  28,  1911. 


INTESTINAL  CATARRH  806 

tiaUy  from  those  met  with  in  catarrhal  inflammation  of  any  other  muccms 
membrane.  The  first  stage  is  characterized  by  swelling  and  dryness  of  the 
mucosa;  this  is  soon  followed  by  a  copious  exudation  of  mucus,  and  more 
rarely  of  pus,  which  bathes  the  membrane  more  or  less  completely.  After  an 
abundant  secretion  is  poured  out  the  membrane  appears  rather  pale,  though 
the  tips  of  the  valvulae  conniventes  in  the  small  intestine  may  appear  reddened. 
The  solitary  and  agminated  glands,  as  well  as  Peyer's  patches,  may  stand  out 
prominently,  owing  to  their  corrugated  condition  {foUieular  enteriiw).  The 
apices  of  the  solitary  glands  often  undergo  a  necrotic  change,  thus  forming 
follicular  ulcers.  The  remainder  of  the  mucosa  may  also  be  the  seat  of  rather 
extensive  areas  of  superficial  erosion,  though  this  must  not  be  confounded  with 
postmortem  softening  of  the  epithelium.  In  some  cases  the  desquamation  of 
epithelium  is  more  pronounced  than  the  abnormal  mucous  secretion.  Ih 
chronic  intestinal  catarrh  the  mucosa  presents  a  slaty  hue,  with  a  more  or  less 
dark  pigmentation  of  the  villi  and  follicles;  it  is  in  most  instances  thickened, 
owing  to  an  increase  in  its  connective-tissue  elements.  In  a  smaller  number  of 
cases  it  is  thinned,  particularly  in  the  intestinal  catarrh  of  children,  on  account 
of  atrophic  changes  affecting  chiefly  the  glandular  and  muscular  layers.  Rough- 
ening of  the  inner  surface  of  the  bowel,  due  to  projecting  glands,  is  frequent  in 
those  forms  of  chi'onic  intestinal  catarrh  that  are  attended  with  thickening  of 
the  coats.    Polypoid  cysts  may  develop  in  long-standing  cases. 

Etiology. — ^The  primary  form  is  produced  by  (a)  local  irritants,  either 
mechanical  or  toxemic,  that  find  their  way  into  the  intestinal  canal.  The 
diief  source  of  these  excitants  is  an  unsuitable  dietary,  and  especially  is  this 
the  case  in  children.  It  is  readily  seen  from  this  fact  why  the  stomach  and 
the  intestines  are  often  simultaneously  involved  in  a  catarrhal  process.  (6) 
Overeating  may  be  productive  of  the  disease,  though  this  often  excites  diarrhea 
by  merely  increasing  intestinal  peristalsis,  (c)  Idiosyncrasy  has  a  positive 
influence,  the  ingestion  of  certain  substances  not  difficult  of  digestion  being 
invariably  followed  by  this  affection  in  individuals  thus  predisposed,  (rf) 
Toxic  substances,  whether  in  the  form  of  tainted  food-stuffs  (spoiled  meats, 
ice  cream,  beer)  or  inorganic  poisons  (mineral  acids,  caustic  alkalies,  mercury, 
arsenic)  or  irritating  cathartics,  often  produce  intestinal  catarrh,  (e)  Impure 
water,  or  water  to  which  individuals  are  unaccustomed.  (/)  Atmospheric 
changes,  particularly  a  prolonged  high  or  a  sudden  fall  of  temperature,  the 
latter  being  especially  apt  to  cause  it  in  children,  {ig)  An  excess  or  a  lack  of 
biliary  secretion.  Two  functions  of  the  bile  (its  antiseptic  properties  and 
its  power  to  stimulate  peristalsis)  must  not  be  forgotten :  the  one  explains  how 
a  paucity  of  this  secretion  favors  the  abnormal  processes  of  fermentation  that 
are  capable  of  exciting  catarrh,  and  the  other  makes  plain  the  possibility  of  a 
bilious  diarrhea  being  due  to  an  excessive  hepatic  secretion.  It  is  not  clear, 
however,  that  the  latter  condition  is  attended  with  an. actual  catarrhal  process. 
The  same  is  true  of  diarrhea  due  to  fright,  excitement,  or  other  nervous  influence. 
(A)  Bacteria  are,  doubtless,  among  the  excitants — e.  g.,  the  normal  colon  bacillus> 
under  conditions  favorable  to  its  growth  and  development.  The  small  intes- 
tinal dijdococci  probably  operate  to  produce  catarrh,  particularly  fermentative 
dyspepsia  (Schmidt  and  Strasburger). 

Secondary  or  complicating  forms  are  caused:  (a)  By  direct  extension  from 
adjacent  organs  (ulcers,  gastritis,  peritonitis,  hernia,  and  invagination); 
(6)  by  general  infectious  processes  (septicemia,  pyemia,  typhoid  fever,  dysen- 
teiy,  cholera,  tuberculosis,  pneumonia).  ; 

The  chronic  forms  are  met  with  (a)  in  certain  cachectic  states  (carcinoma^ 
chronic  malaria,  chronic  Bright's  disease,  Addison's  disease,  and  profound 
anemia);  (6)  in  connection  with  disturbances  of  the  circulation,  particularly 


INTESTINAL  CATARRH  807 

often  disturb  the  general  health  considerably.  The  patient  is  languid,  and 
prostration  is  prominent;  he  suffers  much  from  headache,  and  pyrexia  is  com- 
mon, the  temperature  often  reaching  100**  to  103°  F.  (37.7°-39.4''  C).  The 
hi^er  temperatures  are  seen  among  children.  Additional  evidences  of  a 
systemic  infection  are  sometimes,  observed,  such  as  painful  enlargements  of 
certain  joints,  severe  muscular  pains,  and  albuminuria. 

Complications. — ^The  symptoms  of  gastric  catarrh  (vomiting,  nausea, 
and  pain  immediately  after  feeding)  are  often  associated  with  those  of  enteric 
catarrh;  the  combination  is  then  spoken  of  as  gastro-enterUis.  Acute  nephritis 
has  been  noted  as  a  sequel. 

Special  Forms. — ^Though  the  anatomic  limits  in  the  more  or  less  local 
fonns  of  intestinal  catarrh  cannot  be  made  out  definitely,  yet  the  different  clin- 
ical pictures  observed  often  enable  us  to  fix  the  location  of  the  disease  with  con- 
siderable accuracy;  it  b  important,  moreover,  from  the  standpoint  of  the  treat- 
ment, to  accomplish  this  whenever  possible.  The  following  may  be  briefly 
described. 

(a)  Duodenal  catarrh  (dtiodenitis),  in  which  form  constipation,  often  obsti- 
nate, is  present  in  the  place  of  diarrhea,  the  colon  not  being  affected;  merely 
local  pain,  tenderness  on  palpation,  and  uneasiness  are  complained  of.  These 
^mptoms  may  frequently  be  overshadowed  by  those  referable  to  the  stomach 
when  gastric  catarrh  coexists  (gastrodttodenitis).  Without  jaundice  (usually 
present)  due  to  the  occlusion  of  the  common  bile-duct  in  consequence  of  the 
swelling  of  the  duodenal  mucous  membrane,  we  cannot  render  a  positive 
diagnosis. 

(b)  Localized  catarrh  of  the  jejunum  and  ileum  cannot  always  be  distinguished. 
The  condition  is  often  found  to  be  a  more  or  less  prominent  feature  in  general 
enteric  catarrh,  in  which  complaint  diarrhea  is  a  prominent  symptom.  The 
existence  of  this  special  variety  may  be  safely  inferred  when  certain  enteric 
symptoms  are  combined  with  marked  gastric  disturbance.  Under  these  cir- 
cumstances the  symptoms  indicative  of  inflammation  of  the  small  intestines 
are  rumbling  noises  (borborygmi),  colicky  pain,  swelling,  and  slight  tenderness 
over  the  abdomen  in  the  vicinity  of  the  umbilicus  or  over  other  regions  occupied 
by  the  small  intestine.  Finally,  an  examination  of  the  stools  furnishes  valu- 
able points  for  differential  diagnosis.  It  must  be  kept  in  remembrance  that  in 
catarrh  of  the  small  intestine  the  stools  may  be  quite  solid,  despite  the  in- 
creased peristalsis  caused  by  the  catarrhal  process  (vide  ante) .  More  frequently, 
when  the  ileum  is  the  seat  of  catarrh  the  colon  is  also  implicated,  this  combina- 
tion being  attended  with  diarrhea,  even  if  it  be  of  minor  severity.  The  thin 
stools  "contain  food  remnants  that  point  indubitably  to  implication  of  the 
small  intestine."  As  the  result  of  increased  peristalsis  of  the  small  intestine 
its  contents  are  passed  into  the  large  bowel  with  undue  rapidity;  hence  the 
latter  contains  undigested  food  constituents  and  other  substances  that  are 
normally  found  in  the  small  intestine.  These  pass  from  the  rectum  unchanged. 
They  are  mainly  starch,  fat,  and  masses  of  meat-fiber,  the  latter  of  which 
may  be  of  sufficient  size  to  be  seen  by  the  naked  eye.  This  would  be  pathog- 
nomonic evidence  of  the  form  of  catarrh  in  question  if  it  were  not  true  that 
increased  peristalsis  of  the  small  intestine,  due  to  other  conditions,  as  anemia, 
extreme  nervousness,  and  fever  conditions,  that  are  not  seen  in  ileojejunal 
catarrh,  causes  the  same  fecal  peculiarities.  An  acid  reaction  of  the  dejecta 
points  to  catarrh  of  the  small  intestine.  Microscopically  the  stools  show 
hyaline  particles  of  mucus,  giving  rise  to  a  speckled  appearance. 

In  health  the  contents  of  the  small  intestine  give  the  characteristic  color 
reaction  for  bile-pigment,  while  the  contents  of  the  large  bowel  and  the  stools 
do  not.     There  is  quite  often  a  large  admixture  of  undecomposed  bile-pigment 
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(Striimpell)  that  responds  to  Gmelin's  test/  a  fact  of  considerable  value  in 
diagnosis.  Nothnagel  has  called  forcible  attention  to  the  fact  that  bUe-Hakei 
stools  and  small  pigmented  masses  of  mucus  are  met  with,  and  are  highly  chanuy 
teristic  of  the  diarrhea  that  marks  catarrh  of  the  small  intestine. 

(c)  Colitis. — The  joint  appearance  of  abdominal  pain  and  diarriiea  is  al- 
most pathognomonic  of  this  condition.  These  symptoms,  in  the  absence  of 
the  more  prominent  and  above-mentioned  clinical  features  that  have  special 
reference  to  inflammation  of  the  small  intestine,  point  to  the  fact  that  the  large 
intestine  is  the  chief  seat  of  the  disease. 

Physical  examination  is  only  partially  confirmatory  of  the  rational  s}Tnp- 
toms.  The  chief  sign  is  tenderness  on  palpation  over  the  track  of  the  coIoil 
An  ocular  examination  of  the  stools  furnishes  important  practical  results.  Tkey 
may  contain  blood  and  mucus,  and  the  latter  often  in  masses  large  enou^ 
to  be  readily  visible  to  the  naked  eye;  it  is  not  intimately  mixed  with  the  feces, 
as  in  catarrh  of  the  small  intestines,  but  forms  separate  masses.  The  feces 
are  often  of  the  consistence  of  soup.  "If  the  catarrh  affects  the  lower  portion 
of  the  large  intestine  chiefly,  it  may  be  that  the  intestinal  contents  are  already 
formed"  in  firm  lumps,  which  may  sometimes  be  wholly  or  partly  enclosed  in 
a  layer  of  mucus  (Striimpell). 

Such  general  symptoms  as  loss  of  flesh,  weakness,  and  sallowness  of  the  skin 
are  often  observed.  Simple  diarrhea,  lasting  but  a  few  days,  as  a  rule,  is  to  be 
classed  with  catarrh  of  the  large  intestine,  since  these  affections  imply  incretsed 
peristalsis  of  the  large  bowel.  It  is  not  always  easy,  however,  to  discriminate 
diarrhea  due  either  to  purely  functional  influences  or  to  catarrh  of  the  rest  of 
the  intestinal  tract. 

(d)  Proctitis,  or  inflammation  of  the  rectum,  is  characterized  by  painful 
tenesmus  and  by  the  presence  of  large  quantities  of  mucus  and  pus,  particulariy 
in  the  dejections.  The  disease  may  be  primary,  though  more  often  it  is  second- 
ary to  morbid  lesions  either  in  organs  that  are  adjacent  to  or  in  the  rectum  itself. 

Chronic  intestinal  catarrh  may,  comparatively  rarely,  be  a  primary  dU«uff 
developing  gradually.     It  may  also  be  secondary  {vide  Pathologj')  at  times  to 
one  or  more  attacks  of  acute  intestinal  catarrh.     Generally  there  are  no  other 
local  symptoms  to  call  attention  to  the  condition  than  chronic  diarrhea.   More 
rarely  there  are,  in  addition,  colicky  pain  and  tenderness  over  the  abdom^'*- 
The  diarrhea  often  alternates  with  constipation,  and  this  is  most  apt  to  be  Ae 
case  when  the  disease  is  of  idiopathic  origin  and  affects  only  the  large  intestine 
(Nothnagel).     Constipation  is  constant  in  those  cases  in  which  atrophic  o^^I^k 
tions  occur  in  the  glandular  and  muscular  coats,  as  well  as  in  those  in  wti^ 
the  lesions  are  in  the  small  intestine.     When  constipation  is  not  pr^^*5 
the  stools  are  thin,  pale,  sometimes  fermented,  emitting  offensive  odors,     ^ 
vary  greatly  in  number  and  quantity.     There  is  commonly  present  \*i^^°' 
mucus.     When  the  small  bowel  is  also  implicated  food-remnants  are  Ic:^^ 
in  the  dejections  (lienteric  diarrhea).     Microscopically,  the  picture  does^      ^ 
differ  from  that  of  the  acute  form.     That  form  of  diarrhea  occurring  in  or^^^ 
diseases  of  the  heart,  liver,  and  lungs  demands  brief  special  mention.     Her^^* 
serum  of  the  blood  is  made  to  exude  into  the  intestines,  owing  to  mecha^^^ 
obstruction  to  the  return  of  the  venous  blood,  and  this  results  in  a  liquefac::^ 
of  the  feces.     The  stools  are  apt  to  be  most  copious  and  numerous  durin| 
morning  hours.     Sometimes  an   irresistible  desire  to  evacuate  the 

seizes  the  patient  as  soon  as  his  feet  strike  the  floor  on  rising  in  the 

two  or  more  serous  discharges  follow  each  other  at  short  intervab.    Sc^^^ 

^  This  consists  in  bringing  a  few  drops  of  nitric  acid  in  contact  with  thejn 
contents,  when  the  characteristic  play  of  colors  appears.     (See  abo  Methoda  of 
p.  852. ) 


INTESTINAL  CATARRH  809 

quently,  all  discharges  cease  until  the  following  morning,  when  the  same  symp- 
toms are  repeated.    The  general  nutrition  suffers  visibly  in  chronic  enteritis, 
and  emaciation  eventually  becomes  pronounced.    I  have  also  noticed  slight 
p^'Iexia  in  the  evening  hours. 

Differential  Diagnosis. — Among  the  diseases  likely  to  be  confounded 
with  acute  catarrh  of  the  intestines  are  typhoid  fever,  dysentery  (diseases  in  which 
diarrhea  is  a  cardinal  symptom),  peritonitis,  and  colic.  The  chief  differential 
features  between  simple  colic  and  enteric  catarrh  may  be  contrasted  thus: 

Enteric  Catarrh  Colic 

Diarrhea  is  generally  present.  Constipation  is  present. 

Fever  may  be  slight  or  marked.  No  fever. 

Plin  is  griping,  and  followed  by  diarrheal  Pain  is  colicky,  more  severe,  and  is  not 

itoolB.  followed  by  diarrheal  discharges. 

Tendemeas  in  the  intervals  between  pains.  No  sensitiveness  on  palpation. 

From  peritonitis  we  may  readily  distinguish  catarrh  of  the  intestines  by 
the  more  intense  pain  and  tenderness,  by  the  constipation,  the  greater  tympany, 
the  constitutional  disturbance,  the  anxious  face,  thoracic  respiration,  and  im- 
mobility of  the  patient,  all  of  which  characterize  the  former  disease.  The 
duraeteristic  symptoms  of  typhoid  fever  (the  t^-pical  temperature-curve,  swelling 
of  the  spleen,  eruption,  Widal  test)  and  of  dysentery  (scanty,  frequent  stools, 
tenesmus)  are  easily  separable  from  enteric  catarrh.  In  children,  however, 
the  diagnosis  between  typhoid  fever  and  simple  catarrh  of  the  bowels  offers 
considerable  difficulty;  but  the  temperature  record,  the  enlargement  of  the 
^leen,the  characteristic  eruption,  and  the  Widal  reaction,  taken  unitedly,  will 
warrant  the  diagnosis  of  typhoid  fever  and  exclude  acute  enteritis. 

In  diagnosticating  chronic  intestinal  catarrh  we  may  have  difficulty  in 
dnninating  lardaceous  disease  of  the  bowels  and  ulcerations.  The  latter  condition 
win  be  exduded  hereafter.  Boas  recommends  lavage  in  the  diagnosis  (about 
1  liter  of  lukewarm  water  through  a  rectal  tube) ;  the  funnel  is  then  lowered 
•nd  the  dejecta  siphoned  ofif.  If  the  recovered  fluid  contain  mucus,  catarrh 
B  present.  Amyloid  degeneration  is  a  general  disease,  affecting  primarily  other 
^^IS&ns  than  the  bowel,  and  hence  lardaceous  diarrhea  is  always  preceded  by 
^  clinical  indications  of  disease  (enlarged  viscera,  albuminuria)  elsewhere. 
**te  condition  also  gives  a  definite  etiology  as  a  rule. 

The  prognosis  in  uncomplicated  cases  is  favorable,  though  the  possibility 

^  xnerging  into  the  chronic  form  must  be  borne  in  mind.    Occurring  in  weakly 

^*>jects  and  in  the  course  of  debilitating  affections,  acute  catarrh  of  the  intes- 

^*^  may  endanger  life.    Its  duration  varies  much — ^from  three  to  ten  days  or 

^^^le— according  as  the  type  of  the  individual  case  is  mild  or  severe. 

^^    The  prognosis  in  the  chronic  forms  is  moderately  good  as  to  life,  though  as 

L^  cure  it  is  not  so,  the  disease  often  enduring  for  many  years  together,  or  as 

5^  «s  the  chronic  conditions  producing  it  remain  unremoved.     It  sometimes 

usts  the  systems  of  those  suffering  from  serious  causal  affections  of  a  chronic 


L^ture,  and  occasionally  it  ultimately  proves  fatal.  The  prognosis  will  depend 
^T^^y  upon  the  character  of  the  etiologic  affection,  but  intestinal  catarrh 
^^Xariably  renders  the  prospects  of  life  more  gloomy. 

j^       Treatment* — ^Respecting  the  treatment  of  this  affection  the  views  of  the 
J^^^rfcssion  have  undergone  many  changes,  even  within  recent  years;  hence  it 
ly  be  reasonably  inferred  that  our  present  therapeutic  methods  are  by  no 
L^ans  satisfactory. 

^      Bjgieiiic  and  Dietetic  Management. — In  the  not  uncommon  mild  cases, 
^^  to  errors  in  diet,  a  mild  purgative,  followed  by  proper  dietetic  treatment, 
all  that  is  required.     Albuminous  food  in  liquid  form,  such  as  skimmed  milk, 
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weak  broths,  and  even  semi-animal  articles  of  diet,  as  eggs,  oysters, 
milk  with  seltzer,  are  usually  well  borne.  In  the  severe  forms  predigest^ 
liquid  food  only  should  be  allowed.  When  the  chief  seat  of  the  disease  is 
the  large  intestine  we  may  allow  easily  digested  starches  and  certain  gn^^ 
vegetables  (arrow-root,  sago,  lettuce,  water-cress);  the  coarser  vegetabL.^ 
all  fats,  and  most  fruits  should  be  withdrawn  absolutely.  LaflsabU^ 
obtained  brilliant  results  from  the  use  of  1  part  of  condensed  milk  in  4 
of  rice-water,  allowing  from  1  to  2  quarts  of  this  milk-rice-water  per 
Rest  in  bed  is  especially  beneficial  in  that  it  serves  to  keep  the  abdomen 
and  mitigates  the  pain  and  diarrhea,  and,  in  short,  cures  the  disease.  Sinapi^^ 
should  b^  applied  at  the  outset  until  the  skin  b  reddened,  succeeded  by  H^ 
linseed  poultices  until  the  local  sensitiveness  has,  in  a  great  measure,  subsiderf 
after  this  a  flannel  band  may  be  applied.  The  local  abstraction  of  blood  b^-^' 
few  leeches,  applied  to  the  abdomen  or  anus,  is  beneficial  in  the  early  8tage9  m 
severe  types  of  enteric  catarrh,  provided  the  patient's  strength  is  good. 

Medicinal  Treatment. — It  b  sound  practice  to  prescribe  a  mild  catharde 
(castor  oil,  calomel,  or  rhubarb,  followed  by  a  saline)  with  a  view  to  gettu^ 
rid  of  decomposable  intestinal  contents.  Combined  gastric  lavage  and  higk 
intestinal  irrigation  has  recently  yielded  excellent  results  in  my  hands;  it  is  an 
appropriate  method  of  overcoming  the  fermentative  processes  that  tend  to 
excite  and  maintain  the  condition. 

If  the  chief  tenderness  be  localized  in  the  right  iliac  fossa,  corresponding  to 
the  course  of  the  colon,  a  simple  enema,  slowly  given,  will  stimulate  the  bowd 
sufficiently  and  cleanse  it  more  effectually  than  a  cathartic.  Subsequfotljr, 
chief  reliwce  b  to  be  placed  on  intestinal  antiseptics  and  astringents,  tiioagb 
it  must  be  recollected  that  the  selection  of  internal  remedies  must,  in  part,  be 
influenced  by  the  etiologic  indications.  For  instance,  if  the  cause  has  been 
exposure  to  cold  or  wet,  besides  the  efforts  directed  at  the  local  conditkm 
diaphoretics  and  febrifuge  mixtures  are  serviceable.  I  have  found  the  following 
combination  to  be  of  benefit  in  controlling  the  local  inflammatory  action: 

I^.     Phenylis  salicylatb,  5ss  (2.0); 

Bismuthi  salicylatb,  5i    (4.0); 

Creosoti,  iirx  (0.6). 

M.  et  ft.  cap.  No.  xx. 
Sig.  One  every  three  hours. 

If  pain  be  troublesome,  opium  or  acetphenetidi  may  be  combined  with  the 
above  formula. 

In  many  instances  the  secretions  of  the  intestinal  tube  are  decreased  for 
a  considerable  period  after  the  most  active  symptoms  have  been  subdued. 
Here  we  must  supplement  the  natural  juices  of  the  bowel;  thb  may  be  satis- 
factorily accomplished  by  the  following  agents  in  a  salol-coated  capsule: 

^.     Pancreatini,  3j   (4.0); 

Sodii  bicarb.,  3ij  (8.0). 

Ft.  cap.  No.  xii. 
Sig.  One  an  hour  after  meals. 

In  cases  in  which  the  large  intestine  is  chiefly  affected,  and  when  the  cowb- 
tion  does  not  yield  to  internal  medicines,  treatment  by  medicated  colooic 
irrigations  is  useful.  When  there  is  reason  to  suspect  that  the  main  W* 
b  in  the  large  bowel,  small  enemas  of  starch-water  (jij — 60.0),  with  laoda— g 
(iij^xx  to  XXX — 1.33-2.0),  every  four  to  six  hours,  are  also  efficaciiMK*    ^ 
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colicky  pain  be  severe,  moq)hin  (gr.  j — 0.008)  should  be  given  hypodermically 
in  addition  to  the  measures  before  suggested.  If  the  diarrhea  shows  no  tend- 
ency to  abate  after  forty-eight  hours  of  the  general  treatment  above  outlined, 
large  doses  of  bismuth  (gr.  xxx  to  Ix — 2.0-4.0)  every  three  or  four  hours  should 
be  tried.  In  my  own  hands  lead  acetate  (gr.  ij — 0.3),  with  the  extract  of  opium 
(gr.  J — 0.008)  in  pill  form,  has  proved  a  most  efficient  combination.  The 
thirst  is  best  relieved  by  chipped  ice  in  small  quantities  or  by  carbonic  acid  and 
Apollinaris  waters.  For  distressing  flatulence  we  may  prescribe  the  alkaline 
carbonates,  or  spirits  of  ammonia,  and  some  carminative.  The  oil  of  cajuput 
is  a  most  valuable  drug  in  the  treatiment  of  excessive  fermentation  (Murrell). 

In  chronic  catarrh  of  the  intestines  the  local  treatment  is  of  paramount 
importance.  Daily  irrigation  of  the  bowel  with  a  weak  solution  of  some 
antiseptic  agent,  as  salicylic  acid  (gr.  v  to  5j — 0.3-30.0),  boric  acid  (gr. 
X  to  8j — 0.6-30.0),  creolin  (tirv  to  Sj— 0.3-30.0),  or  with  some  such  astringent 
as  tannin  (gr.  v  to  8j — 0.3-30.0),  or  finally  with  an  alterative,  such  as  silver 
nitrate  (gr.  J  to  S j — 0.016-30.0),  will  be  found  to  be  serviceable.  The  latter 
solution  is  a  most  excellent  remedy,  but  sometimes  excites  pain  if  too  con- 
centrated. I  often  use  a  mild  antiseptic  or  astringent  with  the  foregoing, 
giving  each  on  alternate  days,  and  thus  obtain  happy  results.  The  only  ap- 
pliance needful  is  a  fountain  syringe  with  a  soft-rubber  end-piece,  which  should 
be  gently  introduced  for  a  considerable  distance  into  the  bowel.  The  fluid 
used  should  be  warmed  to  90°  F.  .(32.2°  C),  and  the  quantity  administered 
at  each  sitting  should  be  not  less  than  2  to  3  pints  (1-1.5  liters);  this  should  be 
allowed  to  flow  into  the  bowel  slowly.  The  patient  should,  as  a  rule,  assume 
the  dorsal  decubitus,  though  if  the  fluid  is  to  be  carried  as  high  up  as  possible, 
the  knee-elbow  position  may  be  assumed  or  the  patient  may  be  placed  on  the 
left  side  with  the  hips  elevated.  Again,  turning  him  from  side  to  side  during 
the  irrigating  process  may  be  warmly  recommended. 

The  same  careful  attention  must  be  paid  to  hygienic  details,  and  especially 
to  the  diet,  as  is  directed  in  the  acute  form.  In  addition,  flannel  should  be 
worn  next  the  skin  both  in  winter  and  simimer.  If  the  strength  will  admit  of 
it,  cold  baths  are  useful. 

A  stay  at  a  suitable  spa  (Saratoga,  Bedford,  Virginia  Springs,  Carlsbad, 
Kissingen)  often  produces  most  satisfactory  results. 

Among  internal  agents,  zinc  oxid  (gr.  v  to  x — 0.3-0.6 — t.  i.  d.),  silver 
nitrate,  lead  acetate,  and  alum,  given  with  tonics,  such  as  strychnin,  arsenic, 
and  iron,  are  especially  to  be  recommended. 

The  management  of  this  troublesome  malady  depends  upon  the  indica- 
tions furnished  by  the  causative  affections.  No  method  of  treatment,  however, 
can  succeed  that  is  not  carried  out  patiently,  systematically,  and  over  long 
periods  of  time. 
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ACUTE  GASTRO-IN IKSllNAL  CATARRH 


(Acute  Gasiro-enteric  Infection;  Summer  Diarrhea;  Gaairo-^rUerUis;  Cholera  Infantum; 

Mycotic  Diarrhea) 

Definition. — ^This  is  the  usual  intestinal  trouble  that  prevails  during  the 
warm  summer  months.  It  usually  takes  the  form  of  an  epidemic,  and  its 
course  is  manifested  by  a  sudden  onset,  high  fever,  irritability  of  the  stomach, 
frequent  watery  evacuations,  and  symptoms  of  nerve  involvement.  This  form  of 
of  diarrhea  usually  follows  an  attack  of  acute  indigestion,  in  which  it  very 
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frequently  has  its  origin  (aeute  dyspeptic  dmrrhea).  Acute  gastro-intestinil 
catarrh  {cholera  infantum)  stands  midway  between  acute  indigestion  and 
ileocolitis. 

Etiology. — Two  important  conditions  seem  to  be  necessary  to  influence 
the  disease — temperaiure  and  diet,  A  general  and  well-recognized  belief  associ- 
ates special  danger  with  the  second  summer  of  children.  Out  of  nearly  2000 
fatal  cases  collected  by  Holt,  only  3  per  cent,  were  exclusively  breast  feA 
Generally  speaking,  the  disease  has  its  origin  in  some  irregularities  in  artificiil 
feeding.  Heat  and  season  are  important  elements  in  the  continuation  of  the 
disorder  when  once  commenced. 

It  is  seen  from  May  to  September,  the  greatest  prevalence  occurring  in 
July.    The  pauper  element  of  large  cities  furnishes  most  instances. 

Flexner  and  Holt  assert  that  the  Bacillus  dysenterise  may  be  isolated 
from  the  intestinal  discharges,  and  from  the  intestinal  mucosae  in  a  large 
percentage  of  cases  developing  along  the  Atlantic  coast  of  the  United  States, 
during  the  summer  months.  Holt  found  Bacillus  dy sentence  in  50  per  cent 
of  cases  at  the  Babies'  Hospital  of  New  York.  The  Flexner-Harris  tj-pe  of 
bacillus  is  most  often  encountered,  while  the  "Shiga"  t^'pe  is  but  occasionally 
recovered.  It  is  common  for  cultures  to  develop  streptococci  in  connection 
with  the  Bacillus  dysenteries,  and  both  organisms  appear  to  grow  luxuriantl}' 
together,  which  renders  it  impracticable  to  decide  whether  the  lesions  of  the  in- 
testines and  the  general  symptoms  dep>end  upon  one  or  both  of  these  organisms. 

Booker,  Jeffris,  Baginsky,  and  Metchnikoff  affirm  that  the  proteus  daas 
of  bacteria  are  commonly  present,  and  that  they  are  pathogenic.  The  Bacilbtt 
dysenteric  reacts  with  the  serum  of  infected  children. 

Pathology. — A  catarrhal  swelling  of  the  mucosa  of  the  large  and  smaD 
bowel  is  present;  the  mucosa  itself  is  pink  in  color  from  capillary  congestion. 
Peyer*s  patches  are  enlarged.  The  whole  intestinal  tube  shows  an  early  sta^ 
of  inflammation  (ileocolitis).  In  addition,  there  is  most  likely  some  involvanent 
of  the  sympathetic  nerves,  leading  to  dilatation  of  the  capillaries  and  transuda- 
tion of  serum  into  the  intestine,  and  to  alterations  of  the  pulse,  temperature, 
and  respiration.  Its  nature  is  paralytic,  and  closely  resembles  in  its  results 
experimental  sections  of  the  sympathetic  nerves.  The  changes  in  the  other 
organs  are  slight.  Bronchopneumonia  frequently  occurs.  The  spleen  is  often 
swollen,  the  brain  is  anemic,  and  the  kidneys  are  congested. 

Symptoms. — Clinically,  there  are  three  forms  of  acute  enteric  infection: 
(1)  Acute  dyspeptic  diarrhea;  (2)  cholera  infantum,  and  (3)  ileocolitis. 

(1)  Acute  Dyspeptic  Diarrhea. — ^There  may  be  merely  an  increase  in  the  num- 
ber of  stools,  with  or  without  fever;  restlessness  is  usual  at  night.  This  con- 
dition may  continue  for  two  or  three  days,  when  the  stook  become  more  fre- 
quent and  offensive,  containing  undigested  food  and  curds.  The  odof  by  this 
time  is  very  pronounced.  Frequently  the  disease  has  a  sudden  onset,  with 
vomiting,  griping  pains,  and  fever,  which  may  quickly  rise  to  104^  105®,  or 
106°  F.  (40°-41.1°  C).  Convuisicns  may  be  the  commencement  of  the  attact 
The  abdomen  is  sensitive  and  swollen,  and  the  child  lies  with  its  legs  flexed 
on  the  stomach.  The  stools  consist  of  grayish  or  greenish-yellow  feces  (mixed 
with  curds,  portions  of  undigested  food)  and  some  fluid.  In  children  two  years 
of  age  and  older  the  stools  may  contain  unripe  fruit  or  large  curds  from  cxcessi^T 
drinking  of  milk.  Relapses  are  frequent,  and  during  hot  weather  the  frequency 
of  the  attacks  may  lead  to  a  persistent  enterocolitis. 

In  delicate  children  a  severe  attack,  especially  if  it  is  accompanied  by 
convulsions,  may  prove  fatal. 

(2)  Cholera   Infantum. — The  initial  symptoms  are  sudden.     The  child 
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voids  immense  stools,  at  first  fecal,  if  no  preceding  diarrhea  have  been  present. 
Soon  they  become  watery,  light  yellow  or  greenish  in  color;  frequently  they  are 
so  thin  and  colorless  as  to  pass  through  the  napkin  without  leaving  a  stain. 
At  times  they  contain  a  few  yellow  or  greenish  flocculi  or  a  mass  of  mucus,  and 
in  all  cases  they  are  odorless.  Very  often  the  stools  are  brown  and  liquid, 
with  a  small  quantity  of  fecal  matter,  having  a  peculiar  musty  odor  that  clings 
to  the  napkin  and  child  for  days.  The  number  of  stools  per  diem  may  vary 
from  six  to  thirty,  and  a  most  remarkable  feature  is  the  fact  that  they  are 
evacuated  with  considerable  force. 

The  stanuich  becomes  irritable,  refusing  everything;  even  ice  is  rejected 
as  soon  as  swallowed.  The  vomitus  at  first  contains  bile,  while  later  it  becomes 
serous.  The  appetite  is,  of  course,  entirely  lost;  intense  thirst  prevails,  the  little 
patient  drinking  at  every  chance  and  following  the  receding  glass  with  eager 
eyes.  The  tongue,  moist  at  first,  soon  becomes  dry  and  pasty;  the  abdomen  is 
collapsed.  The  temperature  is  always  high — 105**  or  even  108°  F.  (40.5**- 
42.2**  C);  and  the  pidse  small  and  very  frequent — 130  to  180  beats  per  minute. 
The  breathing  is  shallow  and  irregular,  and  the  expression  anxious  and  staring, 
but  soon  bea)mes  dull.  The  urine  becomes  dark  and  scanty,  and  frequently 
shows  the  presence  of  acetone. 

With  this  array  of  symptoms  there  is  a  striking  and  appalling  change  in 
the  child's  general  appearance.  Within  a  few  hours  it  can  scarcely  be  recog- 
nized; the  face  has  become  pale  and  pinched,  the  eyes  and*  cheeks  sunken,  the 
eyelids  and  lips  wide  apart  from  loss  of  muscular  control,  the  muscles  fiabby, 
the  bones  prominent,  and  the  skin  greenish  or  cadaverous,  hanging  in  loose 
folds  from  the  wasted  frame. 

Collapse  comes  on  soon:  the  hands,  feet,  nose,  and  breath  become  cool, 
the  respirations  more  unequal,  and  there  are  drowsiness  and  utter  apathy. 
When  life  is  near  its  close,  vomiting  stops,  the  whole  surface  becoming  cool 
and  clammy  as  the  patient  sinks  into  a  state  of  coma,  with  injected  eyes  and 
contracted  pupils.  At  last  the  end  is  reached  quickly,  preceded  perhaps  by  a 
slight  convulsion.  The  duration  of  the  disease  is  short;  it  may  prove  fatal  in 
from  one  to  four  days. 

(3)  Ileocolitis, — This  may  follow  acute  dyspeptic  diarrhea,  cholera  in- 
fantimi,  or  complicate  the  acute  infections  of  childhood.  The  symptoms 
develop  acutely.  At  the  outset  there  may  be  vomiting,  but  it  is  not  persistent, 
and  the  stools  are  greenish,  feculent,  often  showing  masses  of  casein.  Later 
the  discharges  are  increased  in  frequency,  are  small,  and  contain  also  blood  and 
mucus.  In  severe  cases  pain  and  straining  are  distressing  features.  The 
abdomen  is  prominent  and  there  is  tenderness  along  the  course  of  the  colon. 
The  disease  presents  high  fever. 

The  course  is  variable.  It  may  be  acute — three  to  six  days — terminating 
either  in  convalescence  or  death  due  to  exhaustion.  In  other  instances  the 
acute  symptoms  subside,  particularly  the  fever,  while  moderate  diarrhea 
continues  and  is  attended  with  wasting  and  debility.  Gradual  recovery  may 
ensue,  though  more  commonly  relapses  occur  and  death  follows  from  broncho- 
pneumonia or  an  intercurrent  acute  attack. 

The  treatment  of  acute  gastrointestinal  catarrh  divides  itself  into  hygienic, 
dietetic,  and  medicinal  measures.  If  a  child  is  attacked  in  the  city  during 
the  summer  and  does  not  yield  to  treatment  in  two  or  three  days,  it  should 
be  sent  to  the  country  or  seashore.  In  the  case  of  a  child  under  two  years 
this  is  absolutely  imperative.  Fresh  air  is  important  in  all  diarrheal  disorders, 
and  all  cases  should  be  kept  out-of-doors  as  much  of  the  time  as  possible. 
Children  should  be  kept  quiet.  Bathing  is  soothing,  insures  cleanliness,  and, 
what  is  very  important,  reduces  the  temperature. 
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Dietetic  treatment  b  of  great  importance.  It  should  be  remembered  that 
digestion  is  arrested  in  the  early  stage,  hence  to  give  food  at  this  stage  b  to 
do  harm.  Thirst  may  be  controlled  by  ice-  or  albmnin-water,  toast-water, 
or  gum-water,  with  a  little  brandy.  Buttermilk  twice  daily  has  given  excelleot 
results. 

Medicinal  Treatment, — ^The  first  step  is  directed  against  the  acute  indiges- 
tion and  the  active  putrefaction  going  on  in  the  intestines.  The  mdication, 
therefore,  is  to  empty  thoroughly  the  alimentary  tract  as  soon  as  possible, 
and  no  other  treatment  should  be  considered  until  this  end  has  been  accom- 
plished. Whenever  vomiting  persists,  the  stomach  should  be  washed.  In 
older  children  emetics  will  favor  complete  emptying  of  the  stomach,  but  are 
never  to  be  given  to  infants  under  two  years.  For  the  intestines  calomel  and 
soda  may  be  used ;  for  the  colon,  irrigation :  this  is  advisable  in  all  cases,  as  it 
hastens  the  effect  of  the  calomel,  and  removes  at  once  much  irritating  and 
offensive  material.  At  this  time  bismuth,  as  per  the  following  formula,  for  a 
child  two  years  of  age  is  useful : 

^,    Bismuthi  subnitratis,  3i    (4.0); 

Liquor  antbeptici,  fSss  (15.0); 

Misturae  cretae,  q.  s.  ad  fjij  (60.0). — M. 

Sig.  "Shake."  Teaspoonful  in  water  every  two  hours. 

Opium  should  not  be  used  until  the  whole  intestinal  tube  is  cleansed,  and  then 
cautiously.  Spirits  of  chloroform,  or  camphor,  is  a  better  remedy  for  the 
pain  than  opium  in  any  form.  In  older  children  the  hypodermic  injection  of 
morphin  and  atropin  in  appropriate  doses  frequently  controls  the  symptoms. 
Bowles  has  used  lactic  acid  in  the  maximum  dose  of  1}  grains  (O.OS)  every 
hour,  and  found  it  to  control  the  symptoms  in  from  twenty-four  to  forty-eight 
hours.    Thus  far  the  results  of  serum  treatment  have  been  disappointing. 

Treatvient  of  Cholera  Infantum, — In  this  form  of  infection  of  the  intestinal 
tract  we  are  likely  to  forget  that  we  are  called  upon  to  treat  a  case  of  acute 
poisoning.  The  toxic  material  acts  both  powerfully  and  quickly  as  a  cardiac 
and  systemic  depressant.  It  also  acts  toxically  u|X)n  the  nerve-centers,  and 
paralyzes  the  vasomotor  nerves.  According  to  Holt,  the  leading  indications 
are:  (a)  to  empty  the  stomach  and  intestines;  (6)  to  supply  the  Ixxly  ^ith 
fluid  to  offset  the  great  loss  by  vomiting  and  purging;  (c)  to  counteract  the  effect 
of  the  poison  on  the  heart  and  the  nervous  system;  ((/)  to  reduce  temperature, 
and  {e)  to  treat  the  symptoms  as  they  arise.  In  the  first  condition  thorough 
stomach  and  intestinal  cleansing  is  absolutely  necessary.  Moreover,  we  can- 
not depend  on  emetics  or  purgatives  to  arrest  pain  and  to  limit  the  effect  of 
the  poison  on  the  nervous  system;  a  hypodermic  injection  of  atropin  and  mor- 
phin is  essential.  Morphin  nmst  be  given  with  discrimination  to  young  chil- 
dren, especially  when  the  vomiting  and  purging  are  slight;  it  is  especially 
contraindieated  when  stupor  or  collapse  seems  near.  Small  doses  repeated 
are  better  than  larger  single  doses.  Holt  gives  gr.  j^  (0.0006)  of  morphin, 
with  gr.  rtJry  (0.00008)  of  atropin,  as  the  first  dose  in  a  child  one  year  old. 
In  supplying  fluid  to  the  exhausted  tissues  it  is  useless  to  attempt  to  give 
them  by  the  mouth,  or  even  by  the  rectum,  as  by  both  avenues  it  would  be 
rejectee!.  An  injection  into  the  cellular  tissues  of  the  buttocks,  back,  or  thighs 
of  a  saline  solution  (40  grains — 2.59 — of  common  salt  to  a  pint  of  steriliied 
water)  is  the  best  way  to  meet  the  drain.  One  pint  {\  liter)  may  be  used  eveiy 
twenty-four  hours,  and  larger  quantities  may  often  be  used  with  advantage. 
Baths  nmst  be  given  to  control  temperature,  and  ice4>ags  flhoilkl  be  placed  ta 
the  head.     Ice-water  injections  will  aid  in  tlw*  '•^  in^  and "" 
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suppositories  act  efficiently  when  the  water  is  not  retained.  Stimulants  may 
Vac  given  hypodermically.  During  the  active  stage  nothing  should  be  allowed 
by  the  mouth  except  iced  brandy  or  champagne. 

The  dietetic  management  and  internal  treatment  of  ileocolitis  are  similar 

to  that  of  the  preceding  variety.     A  dose  of  castor  oil  or  of  calomel  is  to  be 

promptly  administered  and  followed  in  a  few  hours  by  copious  irrigations 

of  the  colon,  preferably  with  tepid  saline  solution  (strength  7  :  1000).    Later 

m  small  quantity  of  a  thin  starch  solution,  to  which  irj^j  to  iij  of  laudanum  has 

been  added,  may  be  gently  thrown  into  the  rectum,  to  be  repeated  once  or 

twice  daily.    After  the  acute  stage  is  over  a  weak  silver  nitrate  solution  may 

be  employed. 

CELIAC  DISEASE 
(DiarrfuBa  AUxi;  DicarhtBa  Chylosa) 

Definition. — A  form  of  intestinal  catarrh  marked  by  copious  fetid  and 
frothy  discharges  resembling  gruel. 

Pathology. — Although  ulcers  have  been  noted  in  the  intestine,  the  pathol- 
^Ry  of  the  disease  is  not  known.  Says  Osier:  This  affection  resembles  some- 
'W'bat  the  disease  in  adults  known  as  "hill  diarrhea"  or  the  "white  flux"  of 
India. 

Etiology. — The  disease  is  limited  chiefly  to  children  from  one  to  five  years 
oW.  The  Filaria  sanguinis-hominis  has  been  found  in  the  feces  in  cases  of 
diarrhoea  chylosa. 

Symptoms. — ^The  disease  is  of  slow  development,  and  the  character- 
istic feature  consists  of  copious  diarrheal  (though  not  watery)  stools,  resembling 
Ri^el  or  oatmeal-porridge.  These  are  also  frothy  ( frog-sparvn)  and  horribly 
fetid.  The  physical  signs  consist  of  a  moderate  distention  of  the  abdomen 
a  boggy  sensation  that  is  imparted  to  the  palpating  finger.  The  general 
ires  may  be  summated  in  gradually  increasing  emaciation,  debility,  and 
pa,llor.    The  disease  terminates  fatally  as  a  rule. 

The  treatment  is  purely  symptomatic  unless  the  presence  of  parasites 
l>e  suspected,  when  large  antiseptic  enemata  should  be  given. 
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Tliis  is  a  suppurative  inflammation  of  the  submucous  layer  of  the  intestines. 
*^  is  among  the  rarest  of  grave  maladies,  especially  as  an  irrelative  disease. 
It  may  be  diffuse  or  take  the  form  of  a  circumscribed  abscess.  Rarely  it  oc- 
^^^  as  a  complicating  condition  in  septicopyemia  and  in  malignant  types  of 
^©exanthemata,  resulting  in  the  formation  of  abscesses  that  usually  have 
™©ir  seat  in  the  duodenum.  Phlegmonous  enteritis  may  be  secondary  to 
^^^^gulated  hernia  or  intussusception. 

fk-.  ^yniptoms. — The  local  sig^is  simulate  closely  those  of  peritonitis.  Among 
^^ Symptoms  vomiting  is  prominent,  though  not  diagnostic;  it  is  always  severe 
^^  Hiay  become  stercoraceous.  Pain  and  tenesmus^  when  due  to  obstruction, 
^^Jiitense.  Rigors  more  or  less  severe  have  been  observed.  The  temperature 
J.  *^igh,  and  its  curve  is  somewhat  typical  of  the  fever  of  suppuration.  The 
^^^^se  is  very  fatal,  the  patient  passing  from  a  condition  of  extreme  prostration 

^JJJe  of  utter  collapse. 
*j^  Treatment. — ^The  physician's  task  is  confined  to  an  attempt  to  support 
jjj?*!  powers  of  the  patient  and  to  relieve  his  inordinate  suffering.    The  surgeon's 
^  should  be  invoked  early  in  cases  of  obstruction. 
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CROUPOUS  OR  DIPHTHERITIC  ENTERITIS 

• 

Definition. — An  intense  inflammation  of  the  intestinal  muoosai  aooom- 
panied  by  a  croupous  exudate;  it  occurs  in  connection  with  a  variety  of  condi- 
tions. If  from  any  cause  the  epithelial  covering  is  destroyed,  agents  that  set 
up  local  inflammation  may  excite  a  croupous  exudate. 

Pathology. — ^There  are  two  sets  of  morbid  lesions  to  be  distinguished: 
(1)  The  first  and  most  important  class  exhibits  a  croupous  deposit  varying 
greatly  in  thickness  and  in  area.  Its  color  is  variable,  being  sometimes  of 
a  grayish  or  grayish-white  hv£,  frequently  grayish  yellow,  and  rarely  btackUk. 
I  have  almost  invariably  seen  these  lesions  in  the  colon.  (2)  In  the  second 
group  the  solitary  follicles  alone  are  inflamed  and  covered  with  diphtheritic 
deposit. 

The  etiologic  factors  may  be:  (a)  mechanical  irritants  (impacted  feoes,  in- 
testinal sand,  gall-stones);  (6)  chemical  irritants  (anmionia,  adds,  mercury, 
arsenic);  (c)  secondary  to  acute  infectious  and  certain  chronic  complaints 
(Bright's  disease,  pyemia,  carcinoma,  diabetes,  tuberculosis,  and  anemias). 

Symptoms. — ^When  mechanical  irritants  give  rise  to  symptoms  they  do 
not  differ  from  those  due  to  stercoral  ulcers,  and  there  is  no  way  of  recognisng 
the  croupous  deposits  unless  they  be  discharged  per  rectum  and  are  detected 
in  the  stools.  In  cases  that  arise  from  the  action  of  irritant  poisons  vomiting 
and  purging  are  well  marked  and  the  dejections  contain  blood-stained  mucus. 
We  cannot  be  certain  about  the  presence  of  croupous  deposits  in  toxic  cues 
unless  they  be  found  in  the  discharges.  When  phlegmonous  enteritis  occurs 
as  a  complicating  condition  in  infectious  diseases  the  symptoms  are  afanost 
completely  veiled.  The  symptomatology  of  the  follicular  variety  caoDOt  be 
separated  clinically  from  that  of  follicular  ulceration. 

The  treatment  is  that  of  the  causal  conditions  or  affections. 


SPRUE 

(Psilosis) 

This  has  been  defined  as  "an  insidious,  chronic,  remitting  inflammation 
of  the  whole  or  part  of  the  mucous  membrane  of  the  alimentary  canal,  occurrtn^ 
principally  in  Europeans  who  are  residing  or  have  resided  in  tropical  or  s^^ 
tropical  climates*'  (Manson).     It  occurs  in  the  Southern  States  of  this  coun*^' 
where  it  is  frequently  confused  with  pella^a  (ride  p.  444),  and  has  been  n^^^ 
carefully  studied  by  Bailey  K.  Ashford  in  Porto  Rico  and  Edward  J.  W^  ^ 
in  this  country. 

The  principal  morbid  changes  consist  in  patchy  or  general  destructic^^^ 
"the  surface  of  the  mucosa  in  all  degrees,  from  slight  erosions  to  comj^'^^' 
disintegration  of  the  villi,  glands,  and  follicles."  Congestive,  catarrhal,  ulc-^ — ^ 
tive,  and  cirrhotic  changes  may  all  be  combined. 

Etiology. — Ashford  states  that  Bahr's  opinion  that  sprue  is  due  to  a  Moi 
is  correct,  and  has  described  a  Monilia  X,  which  he  claims  is  constantiy 
Residence  in  hot  climates  and  previous  affections  of  the  alimentary  tract 
the  main  predisposing  causes. 

The  leading  symptoms  are,  according  to  Manson,  irregular  actioi 
the  bowels,  and  the  passage  of  copious,  pale,  drab-colored,  yeasty  looking,  fa- 
sickly  smelling  stools.     The  complexion  is  dark  or  muddy;  there  is  emacia'    — == 
and  the  abdomen  Ls  distended.     Weakness,  loss  of  memory,  and  irritabF^ 
of  temper  are  common.    The  oral  cavity  is  inflamed  and  the  seat  of  erosi         ^ 
cracks,  and  superficial  ulcerations.     Wood^  calls  attention  to  the  fact  that—"    ' 
tongue  in  sprue  is  quite  different  from  that  of  pellagra.     In  the  former 

*  Jour.  Amer.  Mid.  Assoc.,  1919,  Ixxiii,  165. 


CHOLERA  MORBUS  817 

it  is  paler,  more  flabby,  less  pointed  than  in  the  latter,  while  in  sprue  it  also  ap- 
proaches the  cobble-stone  appearance.  The  blood-picture  shows  an  intense 
anemia  with  a  high  color-index  and  with  a  marked  preponderance  of  oversized 
erythrocytes.  Schmidt's  hydrobilirubin  test  was  very  weakly  positive  in  3 
cases  (Hiatt  and  Allan^.  Brunton  has  pointed  out  that  Indian  Hill  diarrhea 
differs  from  sprue  in  that  soreness  of  the  mouth  and  anus  is  absent  in  the  former. 
Early  appropriate  treatment,  which  is  principally  dietetic  (milk  diet) 
and  hygienic,  checks  the  progress  of  the  disease. 


CHOLERA  MORBUS 

(Cholera  Nostras;  Sporadic  Cholera) 

Definition. — A  self-limiting  disease,  characterized  by  serous  vomiting 
aad  purging,  colicky  pains,  and  often  muscular  cramps. 

Pathology. — No  constant  anatomic  changes  have  been  noted.  They 
are  analogous  to  those  seen  in  acute  gastro-enteritis,  though  cases  have  ter- 
minated fatally  in  which  no  morbid  lesions  were  found  postmortem. 

Etiology. — Among  predisposing  causes,  the  age  and  the  season  exert  the 
most  prominent  influence.  The  condition  may  appear  in  subjects  under  two 
years,  when  the  term  "cholera  infantum"  is  employed;  but  it  is  oftener  met  with 
in  older  children  and  adults.  It  is  almost  invariably  seen  during  the  heated 
term  in  temperate  zones,  from  the  latter  part  of  June  to  September,  and  is 
especially  prevalent  during  the  months  of  July  and  August.  Bad  hygienic 
environment,  foul  air  in  particular,  has  a  noticeable  effect,  and,  though  not 
as  yet  absolutely  proved,  it  may  be  safely  inferred  from  the  symptomatology 
and  general  clinical  course  of  the  affection  that  it  is  of  microbic  origin.  Among 
other  factors  are  improper  food,  particularly  unripe  fruit,  cucumbers,  egg- 
plant, and  exposure  to  cold  and  wet.  Various  organisms  (especially  the  Finkler 
and  Prior  spirillum)  have  been  found  present.  Virulent  specimens  of  the 
Bacilltis  coli  communis,  and  even  of  the  streptococcus,  have  been  noted. 

Clinical  History. — The  onset  is  often  sudden,  and  is  marked  by  abdominal 
pain,  vomiting,  and  diarrhea.  At  first  the  vomitus  consists  of  food,  and  later 
of  bile  and  mucus.  The  dejections  are  fecal  in  character  at  the  onset;  though 
they  soon  become  watery,  and  may  resemble  the  rice-water  stools  of  Asiatic 
cholera. 

Physical  examination  reveals  only  tenderness  on  pressure  over  the  abdomen, 
and  particularly  over  the  epigastric  region. 

General  Symptoms. — Cramps  in  the  calf  muscles  are  common.  The  tem- 
perature varies  greatly,  ranging  from  100°  to  106°  F.  (37.7Ml.l°  C.>.  The 
skin  surface,  however,  and  more  particularly  that  of  the  extremities,  feels 
cool,  and  owing  to  this  fact  the  rectal  temperature  should  be  recorded.  The 
pulse  becomes  rapid  and  feeble  as  the  case  progresses.  The  face  is  pale  or  even 
cyanotic,  and  the  features  look  pinched.  The  extremities  lose  their  plumpness, 
and  the  patient  usually  appears  prostrated  and  mentally  dull.  The  urine  is 
scanty,  high  colored,  and  sometimes  albuminous,  and  thirst  is  extreme.  There 
b  a  group  of  cases  that  develop  subacutely,  and  in  these  the  symptoms  tend  to 
persist. 

Differential  Diagnosis. — ^The  symptoms  of  cholera  morbus  re- 
semble so  closely  those  of  Asiatic  cholera  as  to  preclude  the  possibility  of  a 
differential  diagnosis  from  the  symptoms.  A  bacteriologic  examination  of  the 
stools,  however,  permits  a  certain  discrimination;  and  during  a  cholera  epidemic 
the  distinction  between  these  affections  is  thus  made.  The  effects  of  certain 
direct  irritants,  as  in  poisoning  by  ptomains  and  toxic  doses  of  arsenic,  must  be 
excluded  by  the  history. 

^  Jotir.  Amer,  Med.  Assoc.,  August  1,  1914. 
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Prognosis  and  Duration. — ^The  duration  of  the  disease  varies  from 
three  to  four  hours  to  two  days.  It  is  rarely  fatal,  though  in  persons  suffering 
from  such  chronic  affections  as  Bright's  or  cardiac  disease,  and  also  in  the  iged, 
the  prognosis  is  only  guardedly  favorable.  An  element  of  danger  is  profcraDd 
collapse.  Otitis  media  is  occasionally  seen,  although  most  cases  witboot 
sequelse  recover. 

Treatment. — ^The  diet  must  be  rigorously  restricted,  and  predigested 
milk  and  animal  broths  are  to  be  prepared  as  lightly  as  possible  until  conviks- 
cence  has  been  fairly  established.    The  comfort  of  the  patient  b  much  enhanced 
by  keeping  him  at  absolute  rest.     Local  measures  are  useful  in  combating  pain 
and  vomiting.    A  large  mustard-paste  applied  to  the  stomach  and  abdomen, 
followed  by  linseed-poultices  that  are  to  be  worn  constantiy,  has  a  strong  in- 
fluence in  accomplishing  the  relief  of  the  symptoms  before  mentioned.   If 
indigestible  substances  have  been  taken  prior  to  the  attack,  prompt  tbougjli 
mild  laxatives  are  to  be  given  at  the  beginning  of  the  treatment.    For  the 
excessive  thirst  chipped  ice,  over  which  a  little  brandy  has  been  sprinkled,  is 
effective.    For  controlling  the  morbid  sensitiveness,  on  which  the  pain,  nauaet, 
and  the  diarrhea  depend,  we  have  a  remedy  par  excellence  in  the  hypodennic 
administration  of  morphin.    The  dose  should  vary  (gr.  J  to  J — O.01&-O.032) 
according  to  the  severity  of  the  symptoms,  and  I  have  rarely  found  it  necessaiy 
to  give  a  second  dose.    Not  only  are  the  pain  and  diarrhea  subdued,  but  the 
circulation  is  re-established.    It  has  also  been  recommended  to  administer 
opium  by  the  mouth  for  these  symptoms,  but  the  results  are  less  satiafactoiy. 
The  other  points  in  the  treatment  of  this  affection  are  identical  with  those 
discussed  under  the  treatment  of  Gastric  and  Enteric  Catarrh. 


INTESTINAL  INFARCTION 

A  few  instances  of  occlusion  of  the  superior  mesenteric  artery  by  an  embolus 
have  been  recorded  recently.  The  condition  produces  hemorrhagic  infarctioD 
of  the  small  intestines,  and  is  marked  by  grave  and  usually  fatal  symptoms. 
Its  causes  are  sometimes  obscure.  The  cases  that  have  come  to  autopsy  have 
shown  intense  congestion,  with  a  swollen,  blood-infiltrated  state  of  the  jejunum 
and  ileum.  Osier  has  seen  three  instances :  in  one  there  were  numerous  vegeta- 
tions on  the  mitral  valves  from  which  the  embolus  was  probably  derived; 
in  another  the  superior  mesentery  was  plugged  at  its  orifice,  and  in  the  third 
the  artery  was  blocked  by  a  portion  of  the  fibrous  clot  of  an  aneurysm  of  the 
aorta  near  the  diaphragm.  The  symptoms  are  urgent.  Quite  often  diarrhea 
is  present  from  the  first,  the  dejections  sometimes  becoming  blood  tinged. 
Soon  the  characteristically  grave  symptoms  of  intestinal  obstruction  super- 
vene— viz.,  great  pain,  vomiting,  and  constipation  (less  conunonly  diarrhea), 
with  tympanitic  distention  of  the  abdomen  (generally).  The  condition  cannot 
be  recognized  from  the  symptoms  on  account  of  their  resemblance  to  the  various 
forms  of  obstruction,  yet  its  probable  existence  may  be  inferred  from  the  pres- 
ence of  the  known  causes. 


INTESTINAL  ULCERS 

Follicular  ulcers  have  already  been  described  under  Catarrhal  Enteritis 
{vide  p.  805),  and  they  have  a  similar  pathology  and  etiology.  When  present 
in  goodly  numbers  they  give  rise  to  a  symptom  peculiarly  their  own,  and  henoe 
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may  be  dignified  by  a  separate  though  brief  mention.  The  symptoms  of  the 
condition  arising  in  the  course  of  chronic  enteritis  often  escape  observation  for 
a  long  time.  The  most  characteristic  manifestation  is  the  appearance  in  the 
stoob  of  conical  shaped  masses  of  mucus  resembling  "boiled  sago."  Marked 
weakness  and  emaciation  rapidly  ensue.  Among  children  the  disease  is  com- 
mon and  assumes  an  aggravated  form,  the  little  sufferers  quite  frequently  reach- 
ing their  end  as  the  result  of  inanition.  An  imfavorable  termination  may  be 
due  to  perforation  followed  by  suppurative  peritonitis.  The  treaJtfmeni  coin- 
cides with  that  of  chronic  enteritis.  mc 

Stebcobal  ulcers  are  the  result  of  the  mechanical  effect  of  hard  fecal' 
scybala  (often  enteroliths,  due  to  a  deposit  of  lime-salts)  upon  the  intestinal 
mucous  membrane.    They  occupy  the  sides  or  tops  of  the  normal  folds  in  the 
cofen. 

Symptoms. — ^There  is,  as  a  rule,  a  clear  history  of  chronic  constipation, 
though  the  physician  is  often  called  on  account  of  the  presence  of  diarrhea; 
this  is  caused  by  the  retained  hardened  feces  finding  their  way  into  the  rec- 
tum. A  digital  exploraiion  will  now  dear  up  the  diagnosis.  There  are  tenesmus 
and  colicky  pain  in  the  abdomen,  the  latter  symptom  being  also  complained 
of  when  diarrhea  is  absent.  The  pain  often  occurs  in  severe  paroxysms  thftt 
may  be  attended  with  the  discharge  of  flaky  mucus,  pus,  and  sometimes  blood. 
Enteroliths  may  lie  in  the  intestines  for  years  together,  or  they  may  finally  be 
discharged  with  the  stools.  The  ulceration  that  is  thus  caused  often  passes 
unrecognized. 

Physical  Examiruxtion, — ^Palpation  may  reveal  the  presence  of  a  sausage- 
shaped  tumor  and  localized  tenderness  over  the  seats  of  ulcers. 

The  prognosis  is  good  if  the  condition  be  not  overlooked. 

The  treatment  consists  in  thoroughly  evacuating  the  bowels  by  salines  and 
simple  enemata,  persistently  used.  Subsequently  these  cases  are  to  be  treated 
as  other  non-specific  ulcers  of  the  bowels. 

Sni PLE  ULCERATIVE  COLITIS  is  a  not  uncommon  complaint,  and  one  that  is 
frequently  associated  with  chronic  intestinal  catarrh.  The  ulcers  may  be 
quite  extensive,  removing  the  greater  portion  of  the  mucous  membrane, 
diough  I  observed  several  cases  at  the  Episcopal  Hospital  that  were  super- 
ficial. The  muscular  layer  of  the  gut  was  greatly  hypertrophied  and  its  lumen 
increased  in  all.  The  non-ulcerated  portions  of  the  mucosa  looked,  in  part, 
quite  pale,  and  in  part  quite  dark. 

The  etiology  is  obscure.  The  disease  is  met  with  most  frequently  in 
persons  past  middle  life,  and  it  is  quite  probable  that  chronic  enteritis  sustains 
a  causal  relation.  Those  whose  constitutions  have  been  enfeebled  by  previous 
disease  or  an  improvident  hygienic  environment  are  the  chief  sufferers. 

Symptoms. — ^The  clinical  features  are  ill  defined  at  the  onset,  and  are  often 
erroneously  ascribed  to  indigestion.  Diarrhea  (lienteric  in  character)  is  its 
most  prominent  symptom,  and  with  it  constipation  may  alternate.  Pus  and 
blood  are  usually  absent.  The  general  health  soon  suffers  greatly,-  the  patient 
becoming  weak  and  emaciated. 

The  coarse  of  the  disease  is  subacute,  tending  to  become  chronic. 

The  diagnosis,  apart  from  a  consideration  of  the  symptoms  above  mentioned, 
requires  the  elimination  of  dysentery — an  easy  task,  as  a  rule.  The  disease 
resembles  closely  the  amebic  form  of  dysentery,  hence  in  dubious  cases  a  micro- 
scopic examination  of  the  feces  should  be  made. 

Prognosis. — ^This  is  unfavorable  during  the  earlier  stages  in  the  aged. 
The  tendency  to  chronicity  of  the  disease  must  be  considered. 

The  treatment  embraces :  (a)  a  careful  regulation  of  the  diet,  consisting  in 
a  restriction  of  the  patient  to  liquids  and  semisolids  during  the  acute  stage; 
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(b)  the  administration  of  a  gentle  laxative,  followed  by  antiseptics  and  astrin- 
gents (bismuth  gr.  xxx— 2.0 — combined  with  phenyl  salicylate  gr.  v— 0^324- 
every  four  hours) ;  (c)  the  more  serviceable  local  measures  in  the  form  of  enemati 
among  the  best  being  silver  nitrate  (gr.  J  ad  8 j-^.016-32.0)  or  creolin  (2  per 
icent.). 

SoUTARY  Ulcers. — "Two  instances  of  ulcer  of  the  cecum,  both  with 
perforation,  have  come  under  my  observation,  and  in  one  instance  a  simple 
ulcer  of  the  colon  perforated  and  led  to  fatal  peritonitis"  (Osier). 

The  DIFFUSE  CATARRHAL  ULCER  is  inseparable  from  acute  enteritis;  the 
CANCEROUS  ULCER,  TUBERCULOUS  ULCER,  and  AMEBIC  ULCER  are  alludcd  to 
under  their  respective  heads. 


APPENDICITIS 


Definition. — A  catarrhal,  ulcerative,  or  interstitial  inflammation  of  the 
appendix  vermiformis.  It  must  be  confessed  that,  according  to  our  preseot 
views,  appendicitis  is  a  surgical  rather  than  a  medical  affection,  particululy 
from  the  standpoint  of  treatment.  Knowing  from  personal  experience  and 
observation,  however,  that  general  practitioners  are  constantly  meeting  with 
cases  of  appendicitis,  its  prompt  clinical  recognition  by  the  latter  is  not  only 
a  tnatter  of  interest,  but  also  of  great  practical  importance  for  two  reaaou: 
First,  in  order  that  surgical  intervention  can  be  instituted  at  the  proper  mcmKnt; 
and  second,  because  appendicitis  is  the  leading  serious  disease  of  the  intestinal 
tract. 

The  term  "appendicitis"  includes  the  affections  typhlitis  (inflammatioD  of 
the  cecum)  and  perityphlitis  (a  similar  involvement  of  the  connective  tissue 
behind  the  cecum)  by  reason  of  the  fact  that  with  few  exceptions  when  th^ 
symptoms  of  the  latter  affection  are  presented  the  appendix  vermiformis  i^ 
the  part  primarily  affected.  To  the  physicians  and  surgeons  of  America  belongs 
the  credit  of  having  first  established  the  truly  important  rank  of  appendicitis.^ 

Anatomic. — ^Without  any  known  function  the  human  appendix  vermi- 
formis represents  the  remains  of  the  enormous  cecum  of  inferior  animab,  es- 
pecially rodents  and  herbivora.  Clado  asserts  that  the  vermiform  appendix 
is  kept  in  |X)sition  by  two  folds  of  peritoneum,  a  meso-appendix,  which  is 
attached  to  the  iliac  fossa,  and  a  second  fold,  perpendicular  to  the  first,  which  is 
attached  to  the  posterior  portion  of  the  small  intestine.  A  lymphatic  gUnd 
generally  occupies  the  angle  formed  by  the  appendix,  cecum,  and  the  small 
gut;  this  receives  all  the  lymphatic  vessels  of  the  appendix.  In  the  female  a 
lymphatic  connection  may  exist  between  the  appendix  and  the  right  ovarj'. 
The  size  of  the  appendix  varies  greatly.  Ferguson,  after  measuring  200  appen- 
dices, gave  as  the  average  length  4|  inches  (11.4  cm.),  and  as  the  diameter 
that  of  a  No.  9  English  sound — about  \  inch  (0.63  cm.)  Berry's  studies,  which 
are  partly  based  upon  p)ersonal  examination  of  100  bodies,  and  partly  upon 
comparison  of  his  own  results  with  those  obtained  by  other  investigators,  gives 
the  average  length  in  all  the  observations  as  9.2  cm.  (3.6  inches).  The  caliber 
is  ordinarily  of  the  size  of  a  goose-quill.  Very  exceptionally,  as  in  a  case  reported 
by  Swan,  there  is  a  congenital  absence  of  the  appendix.  Its  two  fibromuscular 
coats  (external  longitu(linal  and  internal  circular)  are  thick;  its  mucous  mem- 
brane contains  lymphoid  elements  in  abundance.  The  blood-supply  is  deri\'ed 
from  the  ileocolic  artery'  at  the  valve,  a  single  branch  running  to  the  end  of 

^  The  following  names  will  lon^  be  connected  \^nth  this  disease:  Pepper,  Fits,  McBur- 
ney,  Porter,  Willard  Parker,  Weir,  Sand,  Bull,  Warren,  Keen,  Morton,  White,  Rioe^ 
Deaver,  Senn,  and  many  others. 
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die  ippendix,  while  the  nerves  are  derived  from  the  superior  mesenteric  plexus 
of  the  sympathetic.  Shortly  after  middle  life  the  cavity  of  the  appendix 
bcannes  obUterated.  Its  blind  extremity  points  most  frequently  toward  the 
q)leen.  The  appendix  may  lie  behind  the  cecum,  and  sometimes  partly  to  its 
inner  side,  its  tip  almost  touching  the  liver  or  the  gall-bladder.  In  not  a  few 
instances  it  dips  downward,  passing  over  the  brim  of  the  pelvis.  There  is  no 
adjacent  organ  to  which  it  may  not  become  adherent,  and  in  rare  instances 
it  is  twisted  like  a  loop  around  the  small  gut,  causing  constriction  or  even  strang- 
ulation. 

Pathology* — ^Three  pathologic  varieties  are  recognized: 

(1)  Catarrhal  or  ObHteratiYe  Appendicitis. — ^This  may  be  acute  or  chronic. 
The  term  "catarrhal  inflammation"  is  still  retained,  though  scarcely  applicable, 
since,  as  a  rule,  appendicular  inflammation  tends  to  spread  quicldy  to  all  the 
coats,  including  the  serosa.     Obliterative  appendicitis  is  descriptive  and  in 
every  way  preferable.    The  mechanism  of  the  inflammation  is  briefly  as  follows: 
Hie  mesentery  being  too  short,  the  exit  is  too  small,  and  in  consequence  of 
swelling  of  the  coats  (especially  the  mucous)  the  venous  return  is  greatly  im- 
peded, then  the  arterial,  followed  often  by  abscess  formation.    In  the  female 
a  branch  is  supposed  to  be  furnished  by  the  ovarian  artery,  making  a  more 
perfect  blood-supply.    The  appearances  are,  in  the  beginning,  identical  with 
those  of  catarrhal  inflammations  elsewhere  in  the  bowel.    Within  twenty^four 
hours  all  the  layers  are  swollen,  with  marked  cellular  infiltration,  causing 
the  appendix  to  become  firm  .and  often  rigid.    The  mucosa  may  be  denuded 
of  its  epithelium  and  present  a  granular  surface.    The  external  coat  (serosa) 
is  usually  hyperemic,  and  not  uncommonly  the  seat  of  fresh  or  old  adhesions. 
The  tube  may  become  completely  obliterated  by  pressure,  resulting  in  a  union 
between  the  granular  surfaces,  in  this  manner  rendering  subsequent  attacks 
impossible  (Hawkins).  It  is  in  cases  in  which  this  fortunate  result  is  not  reached, 
however,  that  acute  appendicitis  leads  to  the  chronic  form  with  relapses.    Two 
additional  terminations  may  be  observed:  First,  an  obliteration  of  the  lumen 
may  occur  near  the  valve,  in  which  case  the  appendix  becomes  dilated,  and 
sometimes  enormously  so  (cystic).    The  contained  liquid  may  be  either  serous 
or  purulent.    Second,  obliterative  appendicitis  may  lead  directly  to  ulceration 
of  the  mucous  membrane,  and  often  in  the  absence  of  a  fecal  concretion  or 
foreign  body.     Again,  the  cystic  appendix  may  ulcerate,  with  or  without 
perforation.     Obviously,  the  more  marked  the  stenosis  of  the  appendix,  the 
fess  favorable  the  conditions  for  natural  drainage,  and  the  greater  the  liability 
to  recurrences  of  attacks  of  appendicitis.    This  variety  then  may  end  in  reso- 
J'Ution,  complete  obliteration,  stenosis,  or  ulceration,  and  the  latter  sometimes 
**^  perforation. 

(2)  UleeratiTe  Inflammation. — Like  the  preceding,  this  variety  may  be  acute 
^1*  dux)nic.  It  may  be  a  sequel  of  the  obliterative  form,  and  often  accompanies 
^Hronic  obliterative  appendicitis.  More  commonly,  however,  it  is  seen  in 
^^Onnection  with  concretions,  and  sometimes  with  foreign  bodies  also.  By  no 
^^eans  invariably,  however,  does  the  presence  of  these  substances  excite  ulcer- 
ation of  the  appendix.  Micro-organisms  play  an  important  r61e  in  this  variety 
C^*ife  EtiologjO-  The  submucosa  or  muscularis  usually  forms  the  base  of  the 
^Icer.  The  termination  may  be  in  healing,  with  tendency  to  stricture.  Again, 
^lic  ulcer  may  extend  in  depth  until  perforation  occurs. 

(3)  Inteiiiititlal  or  Parietal  Inflanunation.— This  may  be  preceded  by 
tJie  obliterative  or  the  ulcerative  form,  which  may  be  followed  by  anemic 
Necrosis  and  sloughing.  Concretions  or  foreign  bodies  are  often  fn^w^  '»!» 
**pedfic  bacteria  are  of  greater  etiologic  importance.  Thegraw" 

^ind  hence  the  most  important  lesions  are  the  gangnauniSr 
limited  to  a  ciraimscril)ed  part  of  the  tube.    InterstitiAl 
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single  termination — ^perforation — and  leads  to  appendicular  peritonitis  of  i 
virulent  and  infectious  type. 

It  may  be  that  neither  necrosis  nor  gangrene  niay  supervene.  When  pe^ 
foration  occurs,  one  or  more  openings,  ranging  in  size  from  one  to  sevml 
millimeters,  may  be  observed,  while  the  remainder  of  the  appendix  may  present 
no  abnormalities;  more  often,  however,  it  is  blood-injected  and  swollen.  The 
appendix  may  slough  en  masse.  The  histopathologic  changes  may  be  duv^ 
acterized  by  intense  cellular  exudation,  necrosis,  or  purulent  inflaminittioD. 
Pathologically  considered  nearly  all  cases  are  suppurative.  The  muscular  coit 
is  hypertrophied,  and  chronic  thickening  of  the  appendix  may  result. 

Consequences  of  Perforation. — ^A  common  result  of  all  forms  of  appen- 
dicitis is  a  localized  peritonitis,  and  this  is  a  constant  effect  of  the  sevocr 
forms,  either  leading  to  (a)  circumscribed  peritonitis  or  to  (6)  acute  diffuse 
peritonitis. 

(a)  Circumscribed  Peritonitis, — ^At  first  the  surface  of  the  peritonenm  is 
opaque  and  velvety.  Soon  a  fibrinous  exudation  covers  the  i^pendicular 
peritoneum,  and  quickly  establishes  adhesions  between  the  appendix  and  Ht 
adjacent  parts  (abdominal  wall,  intestinal  coik).  The  process  may  not  proceed 
any  further.  Generally,  however,  it  is  soon  followed  by  a  serous  (sr  sero- 
fibrinous exudation,  which  becomes  sero-  or  fibrinopurulent,  and  often  forms 
the  so-called  perityphlitic  abscess.  The  seat  of  the  abscess  is  always  near  tlie 
tube,  and  is  as  varying  as  the  position  of  the  appendix;  its  size  is  also  extremely 
variable,  as  it  sometimes  contains  enormous  amounts  of  pus.  Among  the  nxHt 
conmion  locations  are — ^McBumey's  point,  the  vidnity  of  the  cecum,  the  ooib 
of  the  small  intestines  (near  the  umbilicus),  and,  more  rarely,  in  the  pdris 
below.  The  pus  contained  in  the  abscess  is  rarely  thick,  grayish-yellow  in  ooior, 
and  emits  a  fecal  odor;  more  commonly  it  is  thin,  turbid,  dark  gray  or  greenish 
in  color,  and  has  an  extremely  fetid  or  even  gangrenous  odor.  The  prooes 
of  gangrenous  sphacelation  en  masse  is  often  completed  after  the  limiting  wil 
of  adhesion  has  formed,  when  the  entire  appendix  is  found  free  in  the  pus  cavity. 

The  abscess  may  be  subperitoneal ^  as  when  perforation  occurs  into  the  retrth 
cecal  connective  tissue,  and  the  term  "iliac  abscess"  was  formerly  appW 
to  these  extraperitoneal  purulent  collections.  They  are  rare,  however,  since 
the  early  operation  has  been  employed.  Their  situation  and  dimensions  de- 
pend  upon  the  direction  taken  by  the  appendix.  The  latter  may  pass  down- 
ward, and  the  pus  is  then  apt  to  accumulate  in  the  lower  part  of  the  iliac  fossa, 
and  may  point  and  finally  burst  in  the  neighborhood  of  Poupart's  ligament, 
with  subsequent  recovery.  Occasionally  under  these  circumstances  a  fistuU 
remains  for  an  indefinite  period  of  time.  The  appendix  may  toudi  various 
abdominal  structures,  and  the  pus  in  following  the  line  of  least  resistance  may 
cause  spontaneous  rupture  into  the  rectum,  bladder,  or  the  vagina  when  it 
points  inward;  and  into  the  perinephric  region  or  into  the  pleural  ca^ntj* 
(through  the  diaphragm)  when  it  |X)ints  upward;  or  even  into  the  cecum  or 
colon.  The  contents  of  the  abscess  may  also  find  their  way  through  the  ab- 
dominal wall  in  the  vicinity  of  the  umbilicus.  The  psoas  muscle  may  conduct 
the  abscess  downward,  and  it  may  then  |X)int  at  the  hip-joint  or  gain  the 
gluteal  regions  or  the  scrotum,  producing  the  so-called  "scrotal  appendicitis* 
The  appendix  has  also  been  found  in  a  hernial  sac.  Among  the  rare  lesioos 
to  be  noted  are  erosion  of  one  of  the  arteries  of  the  iliac  region  (causiDg  fcf* 
hemorrhage)  and  pylephlebitis.  From  the  thrombi  in  the  mesenteric  voitf 
in  the  latter  condition  infectious  emboli  may  be  conveyed  to  the  liver,  givinf 
rise  to  hepatic  abscess;  this  occurred  in  a  case  of  my  own  at  the  Eifboo^ 
Hospital,  Philadelphia.  The  abscess  may  also  be  due  to  an  extenaioii  of  ^ 
thrombophlebitis  of  the  mesenteric  veins  that  lead  from  the  i^^jiendiz  to  w^ 
portal  vein.    Thrombosis  of  the  iliac  veins  with  edema  of  the 
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1^  may  also  arise,  and  these  veins  may,  during  the  process  of  healing,  become 
compressed,  with  a  resulting  edema  of  the  leg,  as  in  2  of  my  cases.  It  rarely 
hai^pois  that  suppurative  processes  are  both  extra-  and  intraperitoneal. 

(6)  Acute  Diffuse  Peritonitis. — ^This  follows  perforation  when  previous 
adhesions  have  not  taken  place,  or  when,  having  formed,  they  yield.  General- 
ised peritonitis  may  also  follow  the  circumscribed  form,  the  lesions  being  prop- 
agated to  the  entire  membrane  by  extension.  The  morbid  changes  are 
diescribed  under  Acute  Peritonitis  {q.  v.).  Since  the  early  operation  has  been 
employed  peritonitis  has  been  the  result,  usually,  of  direct  perforation  before 
{xotective  adhesions  have  been  formed. 

Etiology. — ^Prediaposing  Caoses. — (a)  Doubtless  certain  congenital  struc- 
htral  defects  aid  in  the  production  of  appendicitis.  Among  them  are  unnatural 
length,  location,  and  arrangement  of  the  organ;  also  the  shape  of  the  meso- 
appendix  and  Gerlach's  valve.  These  factors  tend  to  obliterate  the  lumen  of 
the  canal  by  producing  kinks  and  twists,  thus  favoring  the  collection  of  material 
within  the  appendix.  (6)  Strictures,  particularly  near  the  cecal  end  of  the  tube, 
and  old  adhesions,  especially  peritonitis,  operate  in  the  same  manner  as  (a), 
only  with  greater  power,  (c)  Feccd  concretions  are  the  main  cause  in  nearly 
one-half,  wUle  foreign  bodies  play  a  small  r61e,  having  been  present  in  7  per  cent. 
only  of  1400  cases  (J.  F.  Mitchell).  The  calculi  form  in  the  appendix  itself 
(Rodiaz).  The  foreign  bodies  are  very  various,  and  consist  of  seeds,  worms, 
gall-«tones,  pilk,  bristles,  and,  more  rarely,  pointed  bodies,  as  fish-bones  or 
inns.  The  presence  of  fecal  concretions  and  foreign  bodies  is  often  tolerated 
by  the  appendix  without  symptoms  or  local  pathologic  changes;  hence  they  are 
looked  upon  rather  as  a  predisposing  than  as  an  exciting  cause,  (d)  Ulcers 
(tuberculous,  typhoid,  and,  rarely,  actinomycotic)  may  also  produce  this 
affection,  (e)  Straining  Efforts  and  Traumatism, — Not  uncommonly  excessive 
muscular  exertion,  traumatism,  or  jarring  of  the  body,  as  in  jumping,  act  as 
favojing  causes.  (/ )  Age, — ^The  disease  is  especially  frequent  in  young  adults 
between  the  fifteenth  and  thirtieth  years.  It  is  not  infrequent  in  childhood 
after  the  third  year,  and  it  has  been  seen  in  persons  over  seventy  years  of  age. 
(g)  Sex. — Appendicitis  attacks  males  oftener  than  females  (4  to  1);  this  fact 
has  been  explained  (tide  supra).  In  the  female  it  is  rarely  of  adnexal  origin. 
Adhesions  between  the  tube  and  ovary  and  the  appendix  may  occur,  the  morbid 
process  then  extending  to  the  latter,  (h)  Gastrointestinal  Disturbance. — 
Indiscretions  in  the  diet  may  precede  a  primary  attack,  and  are  of  paramount 
etiologic  importance  in  the  recurrent  forms  of  the  malady,  (i)  Heredity. — 
That  this  plays  a  r61e  in  cases  of  appendicitis  I  have  long  felt  convinced. 
Tliia  serves  to  explain  cases  in  which  syphilis,  rheumatism,  and  uricacidemia 
seem  to  act  as  causal  agents,  (j)  Evidence  to  show  that  influenza  and  other 
affections  may  cause  appendicitis  is  not  wanting,  (k)  It  is  not  improbable  that 
poor  blood-supply  and  retrogession  of  the  organ  plus  torsion  and  the  like  are 
the  leading  predisposing  factors.  Any  slight  interference  with  the  circulation 
tends  to  block  it,  with  dire  consequences.  (/)  The  negro  enjoys  comparative 
immunity,  (m)  The  immoderate  use  of  meat  (MacLean).  (n)  Rosenow 
claims  that  appendicitis  may  be  of  hematogenous  origin — secondary  to  dis- 
tant foci  of  infection  (tonsillitis,  etc.). 

Bacteriology. — ^The  combined  results  of  several  experimentalists  show 
that  no  special  organism  plays  an  exclusive  role  in  this  disease,  but  the  studies 
of  Hodenpyl  indicate  that  the  Bacillus  coli  communis  is  most  generally  present: 
it  is  well  known,  moreover,  that  this  bacillus  becomes  pathogenic  when  it 
escapes  into  tissues  in  which  it  does  not  naturally  belong.  A.  O.  J.  Kelly  found 
this  organism  present  alone  in  73.4  per  cent,  in  94  instances  of  acute  appendicitis; 
alone  in  89.71  per  cent,  of  107  cases  of  dironic  appendicitis.  Barbacci  em- 
phasiifw  the  etiologic  impcvtaiioe  of  ^  ^^.cl  the  intestinal  contents  into 
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the  peritoneal  cavity — i.  e.,  the  chemical  factor.  Of  other  specific  bacteria, 
those  of  typhoid  and  tvbercvlosis  are  not  uncommonly  found  to  be  present 
The  Streptococcus  pyogenes  may  also  produce  the  most  virulent  infection,  and 
the  Staphylococcus  pyogenes  aureus,  the  proteus,  and  other  organisms  have  beeo 
found.  The  great  frequency  of  appendicitis  is  rendered  appreciable  by  the 
numerous  favoring  factors  (including  the  congenital  conditons)  acting  upoo 
the  appendix,  which  naturally  has  an  exceedingly  low  vitality;  also  by  the 
constant  presence  of  organisms  that  are  known  to  become  pathogenic  in  the 
presence  of  a  slight  lesion. 

Clinical  History. — Doubtless  many  cases  are  overlooked  because  of  the 
extreme  mildness  of  the  symptoms.  These  are  often  attributed  to  intestmal 
indigestion  or  to  a  "cold/'  to  which  the  patient  pays  little  attenticm  unlea 
he  displays  unusual  susceptibility. 

The  onset  of  acute  appendicitb  may  be  slow  and  gradual,  but  oftener  it  is 
quite  sudden,  A  clear  history  of  some  obvious  cause  (an  error  in  diet  or  mus- 
cular effort)  may  be  obtainable.  Again,  preceding  the  onset  of  the  definite 
symptoms  and  extending  over  a  day  or  two,  there  may  have  been  cerim 
prodromes,  as  impaired  appetite,  nausea,  constipation,  or  diarrhea.  In  slow 
cases  the  local  and  general  symptoms  are  at  first  slight,  but  gradually  increase 
in  severity.  Indeed,  in  the  latter  class  the  patient  may  go  about  his  customary 
duties  during  the  attack  with  ill-defined  rational  symptoms,  while  in  reality 
suffering  from  periappendicular  abscess.  These  patients  run  two  serious 
dangers — ^first,  spontaneous  rupture  of  the  abscess  into  the  peritoneal  cavity 
may  occur;  and  second,  the  slow  septic  absorption  may  suddenly  overwhelm 
the  system.  As  a  rule  the  sudden  cases  develop  in  seeming  perfect  health, 
and  are  sometimes  heralded  by  a  rigor  or  chilliness. 

The  characteristic  features  of  the  invasion  are  abdominal  pom,  jem^ 
tenderness  over  McBumey^s  point,  circumscribed  resistance,  gastric  disturbancat 
and,  as  a  rule,  constipation.    The  pain  varies  in  intensity  from  a  mere  feeling 
of  soreness  to  that  of  the  most  agonizing  suffering.     It  may  be  jMtroxysiBalf 
though  oftener  it  is  constant,  with  moderate  exacerbations.     Severe  pJ^ 
points  to  an  involvement  of  the  peritoneum  and  signalizes  a  danger  of  perfora- 
tion.    At  first  the  pain  may  be  referred  to  any  pK)int  in  the  abdomen  for  the 
reason  that  the  superior  mesenteric  plexus,  that  furnishes  the  nerve  supply  to 
the  appendix,  sends  numerous  twigs  to  the  small  intestines;  later,  within  forty- 
eight  hours,  it  becomes  more  distinctly  localized  in  the  ileocecal  region. 

Elevation  of  Temperature. — The  exacerbations  may  at  first  touch  102  » 
103°,  or  even  105°  F.  (38.S°-40.5°  C),  and  particularlv  in  children;  more  com- 
monly they  range  from  100°  to  102°  F.  (37.7°-38.8°  C.).     The  degree  of  fevcr 
is  unreliable,  however,  as  a  criterion  of  the  severity  of  the  case,  since  the  worst 
cases  may  show  a  subnormal  temperature. 

An  elevation  of  temperature,  however  trivial,  is  most  significant,  pointi**^ 
as  it  does  to  inflammation  as  the  cause  of  the  local  symptoms.  The  pul^^ 
rate  is  somewhat  higher  than  the  elevation  of  temperature  would  lead  otic 
to  expect,  and  in  bad  cases  the  pulse  is  usually  much  quickened.  Sometitti^^ 
however,  it  remains  at  80  to  90  per  minute,  and  may  be  full  and  soft,  eV< 
though  the  patient  be  practically  moribund. 

Fixed  tenderness  is  practically  constant  on  pressure  over  a  limited 
midway  on  a  line  between  the  anterior  superior  iliac  spine  and  the  umbili^^** 
{McBumey*s  point),  and  is  a  valuable  sign.     The  seat  of  the  tenderness  to^^ 
be  found  at  other  points  rarely,  dep>ending  ujx)n  the  location  of  the 
I  have  twice  observed  it  in  the  lumbar,  once  in  the  right  hypochondriac 
and  once  far  below  the  usual  point,  in  the  right  iliac  fossa.     Brun^  finds  a 
point  just  above  the  middle  portion  of  the  right  iliac  crest  to  be  quite 

'  Presse  mMcale,  1919,  xxvii,  23. 
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when  the  icfamed  appendix  is  retrocecal,  while  frequently  the  muscles  of 
the  posterior  abdominal  wall  are  more  rigid  than  the  anterior  muscles  when 
the  appendix  is  in  this  position.  It  has  been  found  in  the  umbilical 
and  left  iliac  regions,  in  the  pelvis,  and  in  the  groin.  In  several  in- 
stances, although  I  have  found  it  elsewhere  in  the  early  stage,  it  has  shifted  to 
McBumey's  point  later.  On  the  other  hand,  it  may  move  from  the  usual 
position  in  cases  that  are  allowed  to  drag  on.  When  the  sensitive  area  is  at 
McBumey's  point,  as  is  the  rule,  the  gentlest  pressure  often  suffices  to  elicit 
exquisite  tenderness,  hut  when  it  is  situated  elsewhere  firmer  pressure  with 
the  finger-tips  is  usually  required.  Deep  pressure  always  reveals  localized 
tenderness  at  some  point  tn  the  abdomen  if  the  case  is  one  of  appendicitis. 
PalixUion  also  detects  an  abnormal  rigidity  of  the  right  rectus  abdominis  muscle. 
On  or  about  the  second  day  a  ciTcumacribed  induration  manifests  itself,  fol- 
lowed soon  by  a  fulness  and  swelling  tending  to  obliterate  the  depressions  above 
and  in  front  of  the  anterior  iliac  spine.  The  position  of  the  indurated  area 
varies  according  to  the  location  of  the  appendix.  Sometimes  a  questionable 
mass  the  shape  of  an  enlarged  appendix  is  palpable.    In  such  cases  peritoneal 


Kg.  53. — TempentuTfrchut  of  ■  cms  of  appendidtis.     M.  M ,  Bged  tbirty-Bve  yeara:  motonnuL 


exudation  has  not  as  yet  occurred  to  any  great  extent.  Induration  may  gradu- 
ally assume  the  circumscribed  form;  it  may,  moreover,  be  so  deeply  seated  as 
not  to  be  appreciable.  The  degree  of  tenseness  of  the  two  recti  muscles — right 
and  left— should  he  compared,  though  an  absence  of  tension  of  the  right  rectus 
does  not  ehminate  appendicitis.  The  results  of  percussion  furnish  no  certain 
guide. 

Vomiting  usually  occurs  at  the  beginning  unless  there  he  diarrhea,  and  is 
attended  by  more  or  less  nausea;  it  may  continue  throughout  the  course  of  the 
attack:  In  most  cases  after  a  few  paroxysms  of  vomiting  the  symptom  disap- 
pears, although  it  may  recur  if  errors  in  diet  be  committed  or  if  peritonitis 
supervene.  Constipation  is  the  rule  during  the  attack,  though  diarrhea,  which 
■ometimes  precedes  appendicitis,  may  also  occur  at  a  late  stage  as  a  septic 
■ymptom.  There  is  anorexia  and  the  tongue  is  coated.  The  decvbiius  is  dorsal, 
with  the  right  leg  flexed.  Frequent  micturition  (early)  and  retention  of  urine 
(later)  are  not  uncommon,  the  urine  having  a  deep  color  tint,  and  sometimes 
containing  albumin.    Moderate  leukocytosis  {e.  g.,  10,000  to  15,000  per  cubic 
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wdl  aa  the  local  symptoms  may  abate,  and  the  patient  leave  his  bed,  canying 
with  him,  however,  the  abscess.  The  latter  may  point  somewhere  in  the  right 
lower  quadrant  of  the  abdomen  or  in  the  lumbar  region.  Spontaneous  rupture 
mto  the  rectum,  bladder,  vagina,  or  cecum  may  also  occur.  Often,  preceding 
the  discbarge  of  pus  into  these  organs,  the  latter  display  marked  irritability, 
particularly  the  rectum  and  bladder.  There  is  always  the  danger  that  die 
GOdtenta  of  the  abscess  may  find  its  way  into  the  general  peritoneal  cavity. 
Tile  symptoms  of  hepatic  abscess  may  develop.  The  pus  may  traverse  the 
abdtnnen  in  the  upward  direction  imtil  it  touches  the  dlaphn^m,  when  the 
aytnptoms  of  subphrenic  abscess  may  be  manifested.  Extension  through  the 
Atfdiragm,  causing  pleurisy  or  pericMditis,  and  a  pleurofecal  fistula  may  occur. 


-Hie  hmg  complications  originate,  as  a  rule,  from  emboli.  Sonnenburg  found 
^t  out  of  740  cases  of  appendicitis,  28  had  some  lung  complication,  and  of 
^se,  14  were  cases  of  thrombosis.  The  early  recognition  (J  the  postopera- 
"e  lung  emboli  is  important. 

The  general  symptoms  undergo  a  modification,  due  to  the  tuppuroHte 
^'fat.  Rigors  or  a  dedded  chilliness  may  occur.  Diarrhea  often  succeeds 
*"  mvious  constipation,  and  drenching  sweats  to  a  dry  skin.  Improvement 
■•Jd  even  spontaneous  cure  may  ensue  if  spontaneous  rupture  into  one  of  the 
*>UdetB  of  the  body  should  occur.  The  fever  (Fig.  54)  may  be  either  remittent 
^  intermittent,  and  if  the  localized  inflammatory  process  be  active,  the  usual 
I^mounced  features  of  septicemia  are  predominant  in  the  clinical  picture. 
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The  latter  specially  grave  condition  often  drifts  into  an  extreme  typhoid  state 
with  a  hopeless  course. 

Diagnosis. — ^Typical  cases  of  appendicitis  are  readily  diagnosticated. 
Their  recognition  rests  upon  a  few  cardinal  symptoms — viz.,  the  acute  develop- 
ment of  severe  pain  in  the  right  iliac  fossa,  coming  on  in  a  person  previously 
healthy  and  usually  under  forty  years  of  age;  appendicular  tenderness,  unilateral 
induration,  fever,  vomiting,  and  constipation,  or,  more  rarely,  diarriiea. 
Atypical  cases,  however,  may  offer  difficulty,  although  it  is  my  belief  that  errors 
in  diagnosis  are  less  frequent  than  in  almost  any  other  disease.  The  pain  may 
for  a  time  be  referred  to  a  circumscribed  area  far  removed  from  the  site  of  the 
appendix,  and  rarely  it  continues  without  a  change  of  situation  throu^- 
out  the  attack.  In  the  latter  case  the  morbid  lesions  may  occupy  the  usual 
position,  or  more  often  perhaps  some  quite  imusual  position.  Thus,  when 
the  pain  is  referred  "due  east,"  or  to  the  left  iliac  fossa,  with  bilateral  indura- 
tion, the  appendix  will  be  found  in  the  pelvis  (Deaver).  In  such  instances  a 
rectal  and  bimanual  vaginal  examination  are  imperative.  It  should  be  an 
unvarying  rule  in  all  cases  of  severe  abdominal  pain  to  palpate  with  the  finger^ 
tip  every  square  inch  of  the  abdomen  if  necessary,  to  find  the  localized  tender- 
ness when  it  is  not  found  at  McBumey's  point.  The  degree  of  tenderness 
sustains  a  close  relationship  to  the  severity  of  the  local  inflanunation  as  long  as 
the  condition  remains  strictly  localized,  but  this  relationship  is  lost  when 
generalization  occurs.  Pain  following  rapid  removal  of  the  hand  after  it  has 
been  applied  to  the  spot  to  induce  pressure  (Blumberg's  sign)  is  confirmatory. 
It  is  not,  however,  a  specific  sign,  Nikolaieff  having  found  it  in  every  case  of 
peritoneal  irritation.  With  the  appearance  of  a  circumscribed  induration  and 
of  the  intense  local  tenderness  and  pain  it  is  reasonably  sure  that  perforation 
either  has  occurred  or  is  impending.  Perforation  may  occur  without  local 
induration,  however,  and  even  after  subsidence  of  the  acute  pain  and  excessive 
tenderness.  Gangrenous  appendicitis  is  most  decepliite.  The  very  acute 
symptoms,  including  the  fever,  may  disappear,  and  unless  the  physician  be 
upon  his  guard  the  patient  will  be  considered  convalescent  and  be  allowed  to 
go  about.  Rupture  of  the  abscess  now  occurs  unexpectedly  into  the  peritoneal 
cavity,  intestines,  or  some  other  direction,  or  a  large-sized  abscess  develops  with 
the  usual  signs  and  symptoms.  In  dubious  cases  the  roentgen  rays  should  be 
employed  for  diagnostic  purposes. 

Differential  Diagnosis. —  Typhlitis^  and  Especially  the  Massing  of  Feces 
in  the  Cecum. — ^These  are  truly  rare  conditions.  According  to  McBumey,  99 
per  cent,  of  all  typhlitic  abscesses  are  of  appendicular  origin,  and  of  400 
autopsies  by  Einhorn  91  per  cent,  had  this  origin.  Ball  and  others  have  per- 
formed laparotomy  for  ulcerative  cecitis,  but  this  condition  cannot  be  recog- 
nized during  life.  Stercoral  typhlitis  is  discriminated  from  true  appendicitis 
by  the  precedent  constipation,  which  may  become  absolute,  by  the  dragging 
character  of  the  pain,  the  late-appearing  fever,  and  the  physical  signs,  whi(£ 
indicate  the  presence  of  a  superficial,  sausage-sha|>ed  tumor  that  is  often 
doughy  and  extends  vertically  from  a  point  near  the  right  costal  border  "south- 
ward." Percussion  elicits  dulness  over  the  seat  of  the  tumor.  The  localized 
tenderness  and  circumsoribed  resistance  of  acute  appendicitis  are  wanting. 

Renal  Colic. — There  is  an  absence  of  fever  and  of  a  localized  spot  of  tender- 
ness and  induration.  On  the  other  hand,  disturbed  micturition  followed  by 
hematuria  occurs  and  pain  radiates  into  the  groin  and  testicle. 

Indigestion. — Digestive  disturbances,  and  particularly  pain  and  vom- 
iting, accompany  apjjendicitis.  When  they  occur  indep)endently  of  appendicitis, 
however,  they  can  be  relieved,  and  the  appendicular  region  remains  free  from 
fixed  pain,  tenderness,  or  tumor. 
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CkoleeysHtis  wiih  DisienUon. — ^This  gives  rise  to  a  superficial,  mobile,  pear- 
shaped  tumor  (the  distended  gall-bladder),  with  or  without  jaundice — ^features 
not  met  with  in  appendicitis.  The  tumor  in  appendicitis  is  generally  below 
the  level  of  the  umbilicus,  but  when  the  appendix  extends  upward  the  tip  may 
almost  touch  the  gall-bladder,  in  which  case  a  diagnosis  cannot  be  rendered. 

Perinephric  Abscess. — ^Without  a  clear  history  the  differentiation  cannot  be 
made  except  by  exploratory  incision. 

Pn^wnrumia. — The  pain  in  the  earlier  stages  of  pneumonia  may  be  referred 
to  the  appendix.    Physical  examination  will  prevent  error. 

Acvie  Peritonitis  Due  to  Ovarian  or  Tiibal  Disease, — ^When  the  appendix 
occupies  not  its  usual  seat  in  the  iUac  region,  but  the  pelvic  fossa,  then  the 
distinctions  between  salpingitis  and  appendicitis  are  not  easily  drawn.  Right 
ovaritis,  owing  to  the  presence  of  pain,  tenderness  in  the  right  iliac  fossa,  and 
fever,  often  closely  simulates  appendicitis.  In  the  former  tenderness  is  less 
pronounced  and  the  organs  of  uterogestation  manifest  certain  disturbances 
of  function.  A  clear  history,  coupled  with  a  careful  pelvic  examination,  will 
usually  complete  the  clinical  separation  of  these  two  conditions. 

Extror^uterine  Pregrumcy. — In  this  condition  the  menstrual  history  furnishes 
important  information.  There  is,  in  addition,  profound  collapse,  due  to  hem- 
orrhage, when  rupture  of  the  adhesions  occurs.  Elevation  of  temperature  is 
absent.  The  localized  tenderness  and  increased  resistance  are  lower  in  the 
pdvis  than  in  appendicitis. 

Acute  Tvbercvlous  Peritonitis, — ^As  in  appendicitis,  so  in  tuberculous 
peritonitis,  pain,  tenderness,  and  fever  are  present,  but  in  the  latter  the  onset 
is  more  gradual,  and  the  signs  of  tumor  and  increased  resistance  in  the  ileo- 
cecal region  are  absent.  Movable  dulness  may  be  present  in  the  tuberculous 
affection,  but  not  in  appendicitis  until  the  peritonitis  is  generalized.  The  lungs 
generally  show  lesions  in  tuberculous  peritonitis. 

Acute  Intestinal  Obstruction. — ^When  this  is  due  to  intussusception  there 
may  be  signs  of  a  tumor,  but  not  at  McBumey's  point;  the  tenderness  over  the 
site  of  the  mass  is  less  intense,  while  the  frequent  bloody  discharges  that  are 
seen  in  this  condition,  accompanied  by  tenesmus,  do  not  characterize  appendi- 
citis. When  obstruction  is  caused  by  strangulation  stercoraceous  vomiting 
is  apt  to  occur,  and  is  absent  in  appendicitis.  Pain,  local  tenderness,  and,  not 
uncommonly,  signs  of  a  tumor  appear,  but  elsewhere  than  at  McBurney's 
point. 

Intestinal  Lithiasis. — ^This  can  be  diagnosticated,  as  a  rule,  by  the  presence 
of  intestinal  sand  in  the  movements  (Bottentuit).  Circumscribed  resistance  is 
absent  in  this  connection. 

Acute  Hemorrhagic  Pancreatitis. — This  affection  simulates  appendicitis 
with  generaUzed  peritonitis.  But  the  deep-seated  epigastric  pain,  followed  by 
circumscribed  resistance  in  the  same  region  (a  grouping  absent  in  appendicitis), 
should  arouse  strong  suspicion  of  pancreatitis. 

Hip-joint  Disease. — In  both  hip-joint  disease  and  appendicitis  the  dorsal 
decubitus  with  flexed  leg  is  noted.  If  the  patient  be  anesthetized,  however, 
full  extension  of  the  leg  and  a  normal  condition  of  the  hip-joint  are  easily 
demonstrable  in  appendicitis. 

Typhoid  Fever. — Mild  cases  of  appendicitis  with  accompanying  diarrhea 
bear  a  close  superficial  resemblance  to  typhoid  fever.  In  typhoid  fever,  how- 
ever, the  onset  is  more  gradual  and  the  fever-type  more  continuous  than  in 
appendicitis.  In  typhoid  the  stools  are  somewhat  peculiar,  the  spleen  is  swollen, 
there  is  dulness  of  intellect,  bronchitis  and  the  characteristic  eruption  attend — 
all  features  that  are  absent  in  appendicitis.  The  diazo-reaction  would  strength- 
en the  diagnosis  of  typhoid,  and  a  response  to  Widal's  test  would  be  conclusive. 
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be  mortality  is  practically  nil.  On  the  other  hand,  in  cases  that  have  been 
Bowed  to  dirag  on  until  general  peritonitis  has  set  in,  treatment  by  operation 
I  not  advisable.  Moreover,  the  most  ardent  advocate  of  immediate  operative 
Rfttment  is  sometimes  compelled  to  rest  satisfied  with  medical  measures, 
kidi  cases  are  those  in  which  there  are  associated  chronic  affections  (advanced 
fiibetes,  Bright's  disease),  not  to  speak  of  those  in  which  the  patient  declines 
jperation.  Appendectomy  alone  does  not  cure  in  patients  with  chronic  con- 
itipfttion,  a  long  dilated  cecum,  or  enteroptosis. 

Oeneral  Muaf  ement. — ^The  patient  should  be  kept  in  bed  in  a  quiet, 
wd-ventilated  apartment,  and  in  no  affection  is  the  value  of  absolute  rest  in 
Ae  treatment  of  infianmiation  greater  than  in  appendicitis.  Neither  food  nor 
drink  should  be  allowed  from  the  moment  the  patient  is  first  seen  until  early 
convalescence.  At  the  start,  and  particularly  if  a  sausage-shaped  tumor  be 
pRsent,  intestinal  irrigation,  oft-repeated,  with  a  \new  to  removing  the  fecal 
matter,  must  be  carried  forward  carefuUy.  I  avoid  the  use  of  high  enemata  in 
profresrive  cases,  since  they  are  apt  to  induce  rupture  of  the  sac.  To  relieve 
tUnt,  enteroclysis  by  the  drop  method  may  be  employed,  and  when  stimulants 
are  needful,  whisky  or  liquid  meat  extracts  may  be  added  to  the  saline  solution. 

As  regards  the  use  of  opium  professional  opinion  is  not  united,  though 
a  general  tendency  toward  the  limitation  of  its  use  to  the  minimum  amount 
necessary  to  alleviate  pain  is  happily  noticeable;  unless  demanded  by  excessive 
nffering  it  had  better  be  omitted  altogether.  When  necessary,  it  is  best  admin- 
MKaed  hypodermically  in  the  form  of  morphin  (gr.  -^  to  i— 0.0054-0.0081). 
Ibe  greatest  objection  to  the  use  of  opium  is  its  effect  in  veiling  the  symptoms 
dutt  assist  the  physician  in  forming  a  judgment  as  to  the  prospects  and  progress 
of  the  case.  Gastric  irritability  may  be  sufficiently  marked  to  demand  special 
DMasures,  such  as  the  swallowing  of  small  pieces  of  ice,  spirits  of  chloroform, 
inenthol,  and  the  well-known  combination  of  cerium  oxalate  (gr.  iij — 0.02) 
ttd  cocaine  (gr.  j — 0.008)  evely  third  hour  may  be  used. 

Local  Measures. — ^The  suspended  ice-bag  is  an  excellent  means  of  combating 
^pain,  and  often  obviates  the  necessity  of  an  internal  use  of  opium.  Instead 
of  the  ice-bag,  cloths  wet  in  cold  water  may  be  applied  and  changed  every  few 
niwtes.  In  the  early  stage  a  few  leeches  may  be  beneficial  in  their  effect 
^XHi  the  local  inflammation.  Blisters,  however,  are  rarely  advisable,  and  are 
Particularly  objectionable  should  the  patient  afterward  be  submitted  to  an 
operation.  Mild  forms  of  counterirritants  (mustard-paste)  are  preferable, 
^KHi^  these  also  render  the  skin  and  underlying  tissues  hard  and  leathery. 

Uanagement  of  Convalescence. — The  patient  should  not  be  allowed  to 
we  his  bed  for  several  days  after  the  disappearance  of  all  symptoms;  even 
™e  mildest  forms  of  exercise  should  not  be  undertaken  for  at  least  one  week 
jbsequent  to  getting  out  of  bed.  During  convalescence  the  diet  must  be  care- 
"'^y  guarded,  and  the  bowels,  at  all  hazards,  kept  in  a  soluble  condition.  It  is 
J*8tionable  whether  drugs  will  aid  in  the  absorption  of  the  exudate  or  assist 
"» resolution. 
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An  inflammatory'  process  of  a  diverticulum  from  the  intestinal  canal 
?*^^times  occurs,  either  as  an  acute  or  a  chronic  intra-abdominal  condition, 
'^  symptoms  that  are  often  very  vague.  The  lesion  is  usually  situated  in 
^  left  lower  quadrant  of  the  abdomen,  the  diverticulum  opening  out  from  the 
?^oid.  The  acute  symptoms  closely  resemble  appendicitis :  pain,  tenderness* 
^<4ity,  fever,  leukocytosis,  but  with  the  local  symptoms  on  the  left  instead 
53    • 
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INTESTINAL  CALCULI 

Intestinal  calculi  are  rarely  passed  with  the  feces,  and  may  be  in  the  form 
of  small  concretions,  hepatic  calculi  that  have  entered  the  intestine,  and  as 
sand  which  is  formed  in  the  saccules  of  the  colon  and  folds  of  the  cecum  and 
rectum.  Their  origin  may  depend  upon  the  deposition  of  calcium  and  mag- 
nesium salts  upon  particles  of  undigested  food. 

A  teaspoonful  or  more  of  gritty  sand  may  escape  with  each  stool.  But 
4  cases  of  true  enterolithiasis  have  been  reported.  The  condition  is  likely  to 
arise  when  the  diet  is  exclusively  milk.  "Sand"  may  be  produced  through  the 
ingestion  of  the  banana  (Myer  and  Cook). 
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(Ileus) 

Definition. — An  acute  or  chronic,  complete  or  partial,  occlusion  of  the 
intestinal  canal. 

Pathology  and  Etiology. — ^The  causes  of  intestinal  obstruction  may 
be  divided,  at  once  most  simply  and  practically,  into  the  (1)  acvte  and  (2) 
chronic  forms.  In  the  former  variety  the  narrowing  or  closure  develops  very 
suddenly  or  rapidly,  and  usually  in  the  small  bowel;  in  the  latter  the  large 
bowel  is* commonly  affected  by  pathologic  conditions  that  develop  gradually 
and  narrow  its  lumen  (usually  in  advanced  years). 

Acute. — (a)  Strangulation. — ^In  the  order  of  frequency,  this  is  first  among 
the  causes  of  acute  intestinal  obstruction.  It  is  produced  most  often  by 
bands  of  adhesion  the  result  of  a  former  recent  or  remote  peritonitis,  and  is 
most  commonly  situated  in  the  right  iliac  fossa.  Incarceration  of  the  bowel 
from  flexions  and  adhesions  not  rarely  follows  upon  abdominal  section  for  the 
treatment  of  pelvic  disease  in  women. 

The  usually  free  end  of  Meckel's  diverticulum  is  sometimes  attached  to 
the  abdominal  wall,  and  may  thus  cause  constriction  of  a  loop  of  bowel.  This 
diverticulum  is  the  remains  of  the  fetal  omphalomesenteric  duct,  and  arises 
from  the  ileum  about  J  meter  (1.64  ft.)  from  the  ileocecal  valve.  A  similar 
constricting  band  is  formed  by  a  cord  representing  one  or  more  of  the  obliterated 
omphalomesenteric  vessels.  The  adhesive  attachment  of  the  free  end  of  the 
appendix  vermiformis  may  also  form  an  opening  through  which  the  bowel 
may  be  caught. 

Internal  strangulation  (hernia)  may  be  the  result  of  forcing  a  portion  of 
bowel  through  a  slit  in  the  omentum  or  mesentery,  or  into  peritoneal  diver- 
ticula and  openings,  such  as  the  duodenojejunal  fossa  ( Treits^s  retroperitoneal 
hernia)  or  the  foramen  of  Winslow. 

Diaphragmatic  hemice  are  not  of  extreme  rarity,  and  may  be  either  of  con- 
genital or  traumatic  origin.  Most  cases  of  intestinal  strangulation  occur  in 
males  during  early  adult  life. 

(6)  Irdussusceytion, — Invagination  is  the  descending  "telescoping  of  one 
section  of  the  bowel  into  another,"  probably  caused  by  a  circumscribed, 
irregular  peristalsis  of  the  intestine.  The  effect  of  the  latter  state  in  producing 
invagination  may  be  either  a  thrusting  forward  of  the  receiving  portion  by  a 
contraction  of  the  longitudinal  muscular  coat  (Nothnagel),  or  a  thrusting  in- 
ward and  downward  of  the  portion  immediately  above  by  means  of  an  increased 
or  spasmodic  peristaltic  action.  Thus,  a  cylindric  or  sausage-shap^ed  tumor 
results,  varying  from  \  inch  to  over  1  foot  (1.3-30  cm.)  in  length.    The  layers 
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met  with  in  intussusception  are  the  outer  or  receiving,  called  the  intussugcipi^wiM^ 
the  middle  or  returning  layer,  and  the  inner,  called  the  inhiMuscejdum.  X*be 
seat  of  invagination  is  most  commonly  at  the  ileocecal  valve,  though  ix.  is 
often  found  in  either  the  ileum  or  colon  alone.  Sometimes  the  intussusceptiioii 
is  detected  in  the  rectum.  A  lateral  or  partial  invagination  may  also  oc^crur 
due  to  the  attachment  of  a  tumor  within  the  bowel. 

The  intussuscepted  portion  of  intestine  is  usually  the  seat  of  peritoneal 
adhesions,  so  that  in  pronounced  cases  the  parts  are  so  firmly  agglutinated  t.IiAt 
reduction  is  wellnigh  impossible.  The  engorgement  may  pass  into  an  inteii^^ 
local  inflammation,  with  final  necrosis  and  sloughing,  and  even  the  dischai;^^ 
per  rectum  of  the  invaginated  portion.  ^ 

Intussusception  occurs  most  frequently  in  children  prior  to  ten  years  cr>^ 
age,  and  males  suffer  more  than  females.     Invagination  is  an  occasional  coi 
sequence  of  the  operation  of  circular  enterorrhaphy  (Robinson). 

(c)  Volrmlua. — ^Twists  of  the  intestine  are  met  with  most  commonly  at 
the  sigmoid  flexure  of  the  colon.     An  unusually  long  or  relaxed  mesentery 
predisposes  to  the  condition,  so  that  the  axis  of  twisting  may  either  consist 
of  the  mesentery  itself  or  frequently  of  the  bowel.     Not  rarely  the  pedicle  of 
the  volvulus  contains  both  a  twist  and  a  sharp  bend  in  the  bowel,  causing  com- 
plete acute  strangulation.    The  latter  condition  may  be  pronounced  in  such 
cases,  or  at  least  be  hastened,  by  the  accumulation  of  the  intestinal  gas  and  <rf 
masses  of  feces — by  bowel  adhesions  to  an  adjacent  stump  of  omentum 
(Nieberding).    The  passive  reactive  pressure  of  ^e  coils  of  intestine  and  of 
the  abdominal  walls  tends  also  to  further  confine  the  enormously  dilated  and 
twisted  loop  of  bowel  to  its  abdominal  state.     Knots  may  be  formed  by  the 
association  of  loops  of  the  ileum  with  each  other  or  about  the  pedicle  of  a  twisted 
cecum. 

Males  between  forty  and  sixty  years  are  especially  the  subjects  of  volvulus. 
Acute  intestinal  obstruction  invites  bacterial  invasion,  which  is  the  probable 
cause  of  the  general  symptoms. 

Chronic. — (a)  Fecal  Impaction. — Intestinal  Concretions. — Accumulation  of 
feces  (coprostasis)  is  a  common  cause  of  intestinal  obstruction,  the  impaction 
taking  place  usually  in  the  cecum  or  sigmoid  flexure. 

Though  not  infrequent  in  children,  fecal  obstruction  is  more  common  in 
adults  (particularly  in  females),  in  the  hysteric,  the  demented,  and  the  h>'po- 
chondriac.  Congenital  dilatation  of  the  colon  may  predispose  to  coprostasis, 
and  an  acquired  dilatation,  which  in  some  cases  becomes  enormous,  is  often 
the  result  of  paresis  of  a  portion  of  bowel  caused  by  overdistention  for  a  long 
period  of  time. 

Among  other  causes  of  obstruction  due  to  abnormal  contents  may  be 
mentioned  enteroliths.  These  are  intestinal  concretions  formed  of  various 
nuclei,  as  gall-stones,  hardened  feces,  phosphates  of  lime  and  magnesia,  various 
foreign  substances,  and  organic  derivatives.  Balls  of  tangled  ascarides  may 
mass  sufficiently  to  cause  obstruction. 

Foreign  bodies,  as  pins,  buttons,  coins,  fruit-stones,  may  also  cause  obstruc- 
tion of  the  bowel.  It  is  stated  that  even  insoluble  mineral  medicines,  as  bismuth 
or  magnesia,  liave  caused  obstruction. 

(6)  Tnjfions  cause  a  form  of  chronic  obstruction  that  may  at  any  time 
develop  suddenly  into  the  acute  type.  They  may  do  so  either  as — (1)  new 
growths  in  the  wall  of  the  intestine  itself,  or  by  (2)  compression  and  traction  from 
without.  Again,  tlie  intestinal  neoplavsms  may  be  malignant  or  benign  in  nature. 
Carcinoma  of  the  bowel  is  at  once  the  most  frequent  and  important  of  these. 
It  may  he  either  circuniscril)ed  and  annular,  causing  a  gradual  narrowing  of 
the  bowel  lumen,  or  a  diffused  infiltration  of  the  intestinal  wall,  commencing 
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either  in  the  mucosa  or  in  its  glands  (cylindric  epithelioma).  Its  most  common 
seat  of  growth  is  the  large  bowel,  about  the  sigmoid  flexure. 

Sarcoma  usually  attacks  the  small  bowel,  starting  beneath  the  mucosa, 
and  is  of  the  recurrent  variety.  Regional  infection  of  the  mesenteric  and  re- 
troperitoneal glands  {LohsieirCa  cancer)  is  also  a  usual  consequence  of  sarcoma. 
It  may  occur  in  children  or  in  young  adults. 

Benign  tumors  may  be  polypoid,  adenomatous,  fibromatous,  and  lipo- 
matous.  Intestinal  obstruction  due  to  compression  or  traction  may  be  caused 
by  tumors  (omental)  or  by  adhesions  of  the  pelvic  viscera. 

(c)  Cicatricial  strictures  cause  chronic  intestinal  obstruction,  as  after  the 
healing  of  various  ulcers,  the  cicatrices  of  which  slowly  contract.  Cicatricial 
stenosis  of  the  colon  is  commonly  due  to  the  cicatrization  of  dysenteric  ulcers. 
In  the  rectum  the  stenosis  is  usually  a  result  of  a  s>T)hilitic  lesion.  Tuberculous 
and,  rarely,  typhoid  ulceration  may  be  followed  by  stricture  of  the  small  intes- 
tine. 

{d)  Congenital  stricture  is  rare,  and  is  more  purely  surgical  than  the  preced- 
ing cases.  It  is  often  an  occlusion  or  an  imperforate  condition  of  the  anus 
(atresia  ani),  and  is  only  mentionable  in  this  connection. 

(e)  Paresis  of  Peristalsis.— This  condition — called  also  adynamic  obstruc- 
tion— while  it  is  a  functional  affection,  is  held  to  be  either  a  circumscribed  or 
diffuse  paresis  of  the  intestinal  muscular  coat.  It  is  caused  by  some  such 
inflanunatory  disturbance  as  enteritis  or  peritonitis,  or  even  by  the  manipula- 
tions employed  in  abdominal  sections.  Here  the  obstruction  is  due  to  an  ac- 
cumulation of  feces  and  gases  in  the  paretic  portion  of  the  bowel,  causing  tym- 
panites, vomiting,  and  constipation. 

Special  Pathology. — ^The  pathologic  changes  that  accompany  nearly 
every  form  of  intestinal  obstruction  are  briefly  stated  as  follows:  Accumulative 
dilatation — ^with  hypertrophy  in  chronic  cases — of  the  intestine  above  the  seat 
of  disorder,  and  an  emptiness,  narrowing,  and  even  atrophy  below  the  obstruc- 
tion. The  affected  walls  of  the  bowel  are  inflamed,  and  there  is  a  surrounding 
acute  or  chronic  peritonitis.  Catarrhal  and  sometimes  diphtheritic  inflam- 
mation of  the  mucosa  may  develop.  Gangrene,  ulceration,  and  perforation  of 
the  bowel,  with  resulting  generalized  peritonitis,  may  also  ensue. 

Symptoms. — ^Acate  Obstruction. — ^There  is  a  suddenly  developed  ab- 
dominal pain  that  may  follow  some  abrupt  or  severe  exertion.  Early  vomiting 
and  absolute  constipation  are  also  conspicuous  and  important  symptoms. 
If  the  obstruction  is  high  in  the  small  bowel,  distressing  hiccup  and  eructa- 
tions may  precede  the  vomiting.  Except  for  the  possible  discharge  of  the 
intestinal  contents  below  the  seat  of  obstruction,  the  constipation  is  usually 
complete  and  obstinate.  The  early  symptoms,  however,  are  caused  by  strangu- 
lation rather  than  by  obstruction.  Accompanying  the  latter  condition  there 
is  tympanites,  which  is  most  marked  in  obstruction  of  the  colon.  Intermittent 
and  colicky  at  first  (partial  obstruction — ^Treves),  the  pain  soon  becomes 
agonizing  and  constant.  Vomiting,  also,  alternating  with  painful  retching, 
is  more  constant  and  severe  after  several  hours.  The  material  at  first  ejected 
is  gastric  and  mucous;  it  then  becomes  bilious,  and  finally  is  characteristically 
stercoraceous. 

The  constitulional  symptoms  develop  early,  are  intensely  threatenmg 
to  life,  and  cause  rapid  and  profound  collapse.  In  general,  the  higher  the  ob- 
struction in  the  intestinal  tract,  the  more  severe  and  the  more  acute  are  the 
constitutional  symptoms.  The  pinched  and  pallid  features,  cool  and  moist 
skin,  Hippocratic  expression,  rapid  and  feeble  pulse,  the  usually  subnormal 
temperature,  shallow  and  accelerated  breathing,  marked  thirst,  scanty  urine, 
great  anxiety  and  prostration — all  indicate  the  gravity  of  the  condition.  Cooke» 
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and  in  the  large  intestine.  In  the  former  vomiting  occurs  early,  is  scanty, 
and  later  feculent,  while  in  the  latter  there  is  less  vomiting  and  the  vomitus  is 
seldom  feculent.  Again,  in  obstruction  of  the  small  gut  the  distention  is  both 
less  marked  and  higher  situated,  while  in  that  of  the  large  gut  tympanites  is 
often  quite  marked,  is  more  central,  is  associated  with  tenesmus,  and  sometimes 
with  mucus  and  blood.  If  the  cause  of  obstruction  be  a  tumor  or  stricture,  the 
locality  may  be  successfully  palpated  or  the  lower  limit  of  the  active  coils  of 
hypertrophied  intestine  may  be  defined. 

Examination  per  rectum  with  the  finger  or  with  the  rectal  tube,  by  means  of 
liquid  distention  or  gaseous  inflation  of  the  colon,  may  enable  us  to  determine 
the  seat  of  obstruction  in  certain  cases.  The  detection  of  a  deeply  seated 
incarcerated  hernia  (in  the  abdominal  fossae  and  pouches,  diaphragm,  or  ob- 
turator foramen)  is  often  made  only  postmortem. 

Nature  of  the  Obstruction. — ^This  is  even  more  difficult  of  discovery  than 
the  preceding.  The  following  causes  of  obstruction  with  their  differentiation 
may  be  referred  to  in  attempting  a  diagnosis:  Strangulation,  often  affords  a  pre- 
vious history  of  i>eritonitis  or  abdominal  section  or  of  recurrent  attacks  of 
abdominal  pain,  occurring  mostly  in  young  adults.  Early  fecaloid  vomiting 
is  common. 

Intussusception  usually  gives  a  negative  previous  history.  The  suddenness 
of  the  attack,  without  appreciable  cause,  occurring  in  a  child,  and  associated 
with  coUcky  pain,  tenesmus,  and  the  presence  of  mucus  and  bloody  stools, 
and  of  an  elongated  cylindric  tmnor  in  the  right  iliac  or  umbilical  regions 
often  render  this  condition  easy  of  diagnosis.  It  is  to  be  noted  that  absolute 
constipation  and  meteorism  are  here  unusual.  The  intussusception  may  be 
felt  in  the  rectum. 

In  volvulus  it  may  be  helpful  to  elicit  a  history  of  former  constipation  and 
flatulence,  with  evidences  of  atony  of  the  bowel,  in  persons  of  advanced  years, 
along  with  marked  abdominal  tympany,  tenderness  over  a  distended  coil, 
which  may  perhaps  be  outlined  (Wahl),  a  rigid  abdomen,  and  sometimes 
dyspnea  from  great  gaseous  distention. 

The  history  in  cases  of  fecal  obstruction  is  nearly  always  one  of  obstinate, 
habitual  constipation,  and  occurs  especially  in  females  and  neurotic  subjects. 
The  onset  is  gradual;  pain  is  less  acute;  and  tympany  and  fecal  vomiting  are 
less  prominent  and  late  in  appearance. 

Obstruction  due  to  large  enteroliths  or  foreign  bodies  may  be  only  surmised; 
especially  is  this  true  when  symptoms  of  appendicitis  arise. 

Biliary  calculi  may  give  a  history  of  previous  attacks  of  hepatic  colic  and 
of  recurrent  jaundice. 

In  the  chronic  obstructive  form  of  stricture  of  the  bowel  due  to  cicatrices 
or  neoplasmata  the  history  of  dysentery,  tuberculosis,  sarcoma,  or  carcinoma 
should  be  considered  (vide  Carcinoma  intestinalis). 

In  obstruction  caused  by  intestinal  paresis  there  is  generally  a  history  of  a 
previous  enteritis,  peritonitis,  or  celiotomy.  The  abdomen  is  smooth,  though 
tympanitic  throughout,  and  there  is  no  perceptible  peristalsis. 

Not  rarely  it  will  be  of  therapeutic  as  well  as  of  diagnostic  importance  to 
ascertain  whether  an  attack  of  acute  obstruction  is  primary,  or  whether  it  is 
the  terminal  exacerbation  of  a  chronic  condition,  such  as  carcinoma  of  the  bowel. 
Here  a  study  of  the  past  history  of  the  patient,  as  well  of  the  present  signs 
of  a  probable  nature,  will  afford  considerable  aid. 

Differential  Diagnosis. — Acute  intestinal  obstruction  must  be  discriminated 
from  acute  generalized  peritonitis. 
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moved,  as  in  many  cases  there  are  both  paresis  and  inflammation  at  the  seat 
of  impaction,  so  that  this  class  of  agents  would  in  most  cases  at  least  be  useless, 
if  not  hannful.  High  rectal  injection,  copious,  steady,  and  regularly  repeated, 
are  to  be  practised,  using  for  this  purpose  preferably  ''warm  saline  solution 
of  olive  oil"  (particularly  if  scybala  be  present)  administered  while  the  patient 
is  in  an  inverted  position  by  means  of  a  fountain  syringe,  so  that  the  flow  is 
readily  controllable.  The  abdomen  should  be  methodically  kneaded  and  the 
patient  at  times  well  shaken.  This  method  of  treatment,  by  hydrostatic 
pressure,  can  and  must  be  carried  forward  without  undue  violence,  and  if  it  be 
unsuccessful,  the  intestines  are  to  be  inflated  from  a  large  india-rubber  bag 
with  air  or  hydrogen  gas  (Senn),  of  which  2  to  3  gallons  may  be  cautiously 
introduced.  Thorough  manipulation  of  the  abdomen  from  below  upward, 
particularly  if  it  be  a  case  of  intussusception,  may  be  combined.  In  the  latter 
condition  inflation,  early  and  perseveringly  applied,  cures  the  majority  of 
instances.  If  not  promptly  relieved,  immediate  operation  is  to  be  encouraged 
and  advised.  Although  the  statistics  of  Fitz  show  the  mortality  in  cases  with- 
out operation  to  be  lower  (69  per  cent.)  than  with  operation  (83  per  cent.), 
I  am  convinced  from  personal  observation  that  the  less  favorable  results  from 
abdominal  section  would  not  obtain  if  it  were  performed  in  due  time. 

In  chronic  obstruction  the  treatment  of  the  underlying  or  etiologic  condi- 
tions and  various  complications  is  to  be  conducted  on  general  principles. 
Additionally,  the  patient's  dietary  is  to  be  arranged  with  care,  and  the  bowels 
moved  with  unfailing  regularity,  by  the  use  of  unirritating  laxatives  and  ene- 
mata.  If  total  obstruction  persist  despite  medical  treatment,  surgical  treatment 
— enterectomy,  enterotomy,  or  other  operation,  as  the  circimistances  of  indi- 
vidual cases  may  dictate — is  required. 

The  after-treatment  consists  in  keeping  the  bowels  active  and  regular  by 
habit,  diet,  and  an  aperient  pill  if  needed.  Massage  and  electricity  to  the 
abdomen  are  found  useful  at  this  time. 

Stenosis  of  the  Duodenum. — ^Duodenal  stenosis  invariably  develops 
secondarily  upon  morbid  processes  either  in  the  duodenum  or  adjacent  organs. 
Extensive  studies  of  the  subject  have  been  made  by  Leichtenstem,  Perry  and 
Shaw, Wilms,  Boas,  Laffer,  and  others.  The  causes  are  principally  intraduodenal 
Yilcer  of  the  duodenum  (53.44  per  cent.),  carcinoma  of  the  duodenum,  sphincteric 
action  of  the  muscular  layer  of  duodenum,  and  gall-stones.  Among  extra- 
duodenal  factors  are  "diseases  of  the  pancreas,  compression  by  the  root  of  the 
mesentery,  adhesions,  morbid  growths,  kinking,  and-gall-stones"  (J.  M. 
Anders^-  Symptoms. — ^When  the  stenosis  is  suprapapillary  or  at  the  ampulla 
of  Vater,  marked  dilatation  of  the  stomach  and  of  the  duodenum  above  the 
stenosis  usually  occurs.  When  at  the  ampulla,  obstruction  may  show  acholic 
stools  containing  enormous  numbers  of  fatty  acid  crystals,  and  jaundice. 
Neither  blood  nor  bile  are  found  in  the  vomitus  as  a  rule.  Stenosis  below  the 
ampulla  of  Vater  is  characterized  by  absence  of  meteorism,  biliary,  but  never 
fecal,  vomiting,  the  temporary  disappearance  of  meteorism  in  the  epigastrium 
after  vomiting  and  early  anuria.  Stenosis  due  to  kinking  causes  sudden  severe 
pain,  frequent  vomiting,  and  decided  shock.  The  prognosis  is  dependent  on 
the  special  cause,  while  the  treatment  is  appropriately  surgical. 

1  Amer,  Jour,  Med.  Sci.,  1912,  cliv,  360. 
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msrcomakif  fibromata,  myamaia,  adenomata,  and  cysiomata  may  produce  symp- 
toms of  obstruction  like  those  due  to  carcinomatous  growths.  The  cancerous 
cachexia  may  be  simulated  by  other  conditions.  The  advanced  age  of  the  pa- 
tient and  the  rapid  and  downward  progress  of  the  disease  will,  however, 
point  toward  malignancy.  Enteroliths,  foreign  bodies,  and  old  peritonitic 
adhesions  may  need  to  be  excluded  also.  Fecal  masses  may  exist  above  and 
overshadow  the  presence  of  carcinoma. 

(6)  The  portion  of  the  bowel  involved  by  the  neoplastic  growth  is  also  diffi- 
cult of  definite  diagnosis.  The  locality  of  the  tumor  as  detected  by  palpation, 
associated  with  special  symptoms,  is  of  value  in  arriving  at  a  diagnosis  of  the 
diseased  portion  of  the  bowel.  Heulin  has  studied  carefully  primary  cancer 
cS  the  duodenum,  and  asserts  that  the  comparative  frequency  of  duodenal 
involvement  is  due  to  limited  motion  of  the  organ,  being  thus  subject  to  injury. 
When  it  occurs  above  the  papilla  of  Vater  the  symptoms  greatly  resemble 
those  of  dilatation  of  the  stomach.  An  important  point  separating  carcinoma 
above  from  that  below  the  papilla  is  the  presence  or  absence  of  bile  in  the  vomit, 
being  absent  if  situated  above.  When  the  carcinoma  involves  the  papilla  of 
Vater  symptoms  of  biliary  obstruction  necessarily  follow.  A  hard,  nodular 
mass  may  sometimes  be  felt  in  the  lower  epigastric  region;  this  coupled  with 
increasing  gastric  dilatation  and  marked  persistent  jaundice  would  indicate 
carcinoma  of  the  duodenum.  It  is  apparent,  however,  that  carcinoma  of  the 
pylorus,  of  the  left  lobe  of  the  liver,  or  of  the  omentum  or  mesenteric  glands, 
or  a  thickened  cecum  might  all  be  easily  confounded  with  carcinoma  of  the 
bowel  at  various  adjacent  parts  of  its  course.  The  injection  of  fluid  into  the 
bowel  may  be  resorted  to  in  locating  the  probable  situation  of  the  growth. 
Thus,  if  obstruction  from  carcinoma  exists  in  the  sigmoid  flexure,  liquid  will 
be  arrested  there  and  the  rectum  distended;  while,  if  the  stenosis  be  high  up  in 
the  large  or  small  intestine,  the  colon  will  be  found  comparatively  emptied  of 
feoes  and  will  be  distended  with  the  injected  liquid.  Carcinoma  of  the  appen- 
dix usually  gives  rise  to  the  symptoms  of  appendicitis  with  slight  fever.  These 
cases  generally  occur  between  the  ages  of  twenty  and  thirty  years  (Kemhadjian). 

Course  and  Complications. — Carcinoma  of  the  intestine  some- 
times runs  a  rapid  course,  and  may  last  but  a  few  months;  in  the  scirrhous 
variety,  however,  the  disease  may  last  two  or  three  years. 

Intestinal  carcinoma  may  perforate  the  bowel  and  cause  fatal  purulent 
peritonitis.  Or,  owing  to  extreme  distention  by  fecal  accumulation  between 
a  cancerous  stricture  of  the  sigmoid  flexure,  for  instance,  and  the  resistant 
ileocecal  valve,  rupture  of  the  colon,  followed  by  peritonitis,  may  result. 
Extension  of  the  growth  into  surrounding  tissues,  with  ulceration,  may  lead  to 
cellulitis,  phlebitis,  and  pyemia;  and  extension  from  the  rectum  may  cause  puru- 
lent vaginitis  and  cystitis. 

The  prognosis  is  almost  hopeless. 

Treatment. — ^This,  from  a  strictly  medical  standpoint,  is  simply  palliative. 
The  diet  should  be  highly  nourishing  and  easily  assimilable,  but  when  the  symp- 
toms of  acute  obstruction  supervene  the  administration  of  food  by  the  mouth 
is  contraindicated.  Opium  or  cannabis  indica  for  the  pain,  and  stimulants  for 
the  depression,  may  also  be  serviceable. 

Lavage  of  the  stomach  gives  decided  relief  for  regurgitation  on  account 
of  the  damming  back  of  accumulated  food  detritus. 

Carcinoma  of  the  bowel  may  be  treated  surgically  by  colotomy,  excision, 
lateral  anastomosis  of  the  bowel,  enterostomy,  and,  if  the  growth  be  situated 
m  the  rectum,  by  extirpation  by  means  of  sacral  resection  {Kraske*s  operation). 
Openhihty  does  not  necessarily  depend  upon  the  duration  of  the  disease. 
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colon,  with  ooprostasis  (as  in  Formad's  case).  (/)  Tonic  contraction  of  the 
muscular  coat,  as  in  basilar  meningitis  and  lead-poisoning,  or  due  to  spasm  of  the 
intestine  from  some  reflex  cause  (spastic  constipation),  (g)  Enteroptosis; 
notably  cecum  mobile  associated  with  ptosis  of  the  ascending  colon,  (h) 
Retention  of  the  gastric  contents,  (t)  Clinical  evidence  of  stasis  in  the  terminal 
ileum  is  almost  always  associated  with  ileocecal  valve  incompetency  (Case). 
(j)  Antiperistalsis  (anastalsis)  is  held  by  some  observers  to  be  responsible 
for  failure  of  the  fecal  mass  to  leave  certain  portions  of  the  intestines  with 
normal  rapidity,  (k)  Dyschezia,  or  incomplete  emptying  of  the  rectum,  is  pres- 
ent in  about  60  per  cent,  of  cases  of  chronic  constipation.  It  may  be  caused  by 
any  of  the  general  causes  of  constipation,  as  a  result  of  which  die  rectum  has 
lost  its  normal  expulsive  power.  (/)  Keith  holds  that  mechanical  factors 
play  but  little  part  in  the  production  of  stasis.  He  considers  the  intestinal 
canal  as  consisting  of  four  zones,  each  with  its  own  pace-maker  and  rhy thmicity. 
These  various  zones  must  co-ordinate  one  with  another  in  order  to  have  the 
food  propelled  along  in  a  normal  manner.  Blocking  of  the  impulses  from  a 
pace-maker  as  a  result  of  disease  produces  not  only  inefficiency  of  the  intestinal 
musculature  of  the  affected  zone  but  also  of  the  other  zones. 

S3nnptoms. — In  cases  in  which  there  is  no  adequate  cause  for  habitual 
constipation  other  than  a  constitutional  or  inherent  peculiarity  there  may  be 
the  true  appearance  of  perfect  health.  Nothing  is  complained  of  save  the 
fact  that  an  evacuation  of  the  bowels  occurs  too  infrequently.  The  term 
"constipation"  is,  individually  speaking,  almost  wholly  a  relative  one — i.  e., 
one  person  may  enjoy  good  health  with  but  one  evacuation  every  other  day, 
another  with  two  passages  per  diem,  while  still  another  must  have  one  stool 
a  day,  cceteris  paribus,  to  feel  perfectly  well.  The  last  is  usually  considered  an 
average  normal  state  with  most  people. 

Symptoms  of  habitual  constipation  may  be  direct  or  reflex.  Direct  or 
local  troubles  are  seen  in  the  feeling  of  fulness,  weight,  and  pressure  in  the 
perineum  and  abdomen.  Flatulence,  colicky  pains,  and  alternating  diarrhea 
occur  not  infrequently.  The  hurried  and  inattentive  performance  of  defeca- 
tion gives  rise  to  the  so-called  "cumulative  constipation,"  in  which  the  accumu- 
lated feces  are  but  partially  evacuated  with  the  movement,  and  the  rectum 
consequently  is  not  emptied.  A  sense  of  fulness  then  remains,  and  complete 
relief  is  not  felt  in  these  cases. 

Reflex  and  general  symptoms  are  malaise,  languor,  hebetude,  irritability 
of  temper,  headache,  facial  flushing,  palpitation,  cold  extremities,  anorexia, 
vertiginous  attacks,  paresthesia,  menstrual  distress  in  women,  sleeplessness, 
and  bad  dreams.  Pressure  on  the  sacral  and  xisceral  nerves  may  cause  neural- 
gias. The  tongue  is  coated.  Palpation  of  the  abdomen  often  shows  the 
presence  of  doughy-like  fecal  tumors  at  the  cecum  or  at  the  hepatic,  splenic, 
and  sigmoid  flexures,  or  of  bologna-like  masses  at  intervening  places.  In 
marked  cases  attacks  of  nausea  and  vomiting,  with  diarrhea,  may  ensue;  fever 
may  also  be  present. 

Complications  and  Sequelae. — Hemorrhoids,  ulcerative  colitis,  per- 
foration, and  enteritis  may  be  associated  with  chronic  constipation.  Not 
rarely  we  have  as  results  dilatation  of  colon  or  sacculation,  with  the  presence, 
in  old  people  mainly,  of  enteroliths  (calcified  scybala);  intestinal  obstruction 
and  typhlitis,  or  cerebral  hemorrhage  or  hernia  from  violent  straining  efforts. 

Diagnosis. — Bearing  in  mind  the  relativity  of  constipation  in  different 
individuals,  the  diagnosis  is  read  at  sight.  The  detection  of  the  causes  is  not 
difficult,  though  sometimes  tedious.  An  etiologic  diagnosis  may  require 
modem  methods,  such  as  a  roent gen-ray  examination,  the  examination  of  the 
feces  according  to  Schmidt,  and  the  procedure  known  as  rectoromanoscopy. 
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is  neither  absorbed  nor  toxic  in  the  least.  The  dose  is  from  1  to  2  ounces  once 
cft  twice  daily  on  an  empty  stomach.  Its  use  should  be  associated  with  other 
«4juvants  to  correct  chronic  constipation,  e,  g.,  exercise,  regular  hour  for  stool, 
and  diet.  In  the  chronic  constipation  of  the  aged,  the  bedridden,  or  of  the 
multiparous  woman  whose  intestinal  walls  are  too  relaxed  to  be  of  any  service  in 
overcoming  the  constipation,  the  fluidextract  of  cascara  is  probably  the  best 
remedy.  Its  dosage  can  be  controlled  so  that  an  amount  necessary  to  produce  a 
daily  stool  can  be  administered  without  inconvenience.  Furthermore,  it  is  not 
habit-forming  in  the  sense  that  the  intestinal  musculature  becomes  used  to  it  and 
increasing  doses  are  unnecessary. 

The  mechanical  means  of  relieving  habitual  constipation,  as  by  enemata, 
are  injurious  if  long  continued,  by  reason  of  their  irritating  effect  on  the  rectal 
and  colonic  mucous  membrane.  At  times  when  the  stomach  is  weak  or  irritable, 
a  loaded  bowel  may  be  relieved  by  an  ordinary  enema  of  soap  and  water  or 
by  one  containing  J  to  I  ounce  (16.0-32.0)  of  castor  oil,  with  1  or  2  drams 
(4.0-8.0)  of  oil  of  turpentine  if  there  be  some  flatulence.  Glycerin  enemata, 
containing  from  i  to  2  ounces  (16.0-64.0)  of  the  agent,  may  be  used.  Fleiner 
has  suggested  oil  injections.  From  2  to  4  ounces  of  sweet  oil  warmed  to  body 
heat  by  standing  the  containing  bottle  in  a  vessel  of  hot  water,  may  be  injected 
slowly  through  a  piston-syringe  on  retiring  and  retained  until  next  morning. 
Riesman,  who  has  had  a  considerable  experience  of  their  use,  speaks  strongly 
in  favor  of  oil  injections.  Suppositories  of  soap,  molasses  candy,  or  glycerin 
are  included  in  the  armamentarium.  Massage  also  claims  an  important 
part  in  the  relief  of  habitual  constipation.  It  acts  by  stimulating  the  peris- 
talsis and  the  abdominal  muscles,  and  should  be  employed  at  set  times  in  the 
day  preceding  a  desired  evacuation  of  the  bowels.  The  hand  of  the  masseur, 
or  that  of  the  trained  patient  even,  when  systematically  used  in  this  way,  may 
be  effectual  when  all  other  means  have  failed.  In  constipation  in  the  aged 
male  HoUis  recommends  pressing  the  gerontal  right  index-finger  on  the  peri- 
neum just  behind  the  symphysis  to  reHeve  the  pressure  of  an  enlarged  prostate 
on  the  rectum  during  defecation.  The  regular  rolling  of  a  metal  ball  along 
the  course  of  the  greater  gut  may  be  mentioned  for  its  novelty  as  well  as  for 
its  undoubted  eflicacy.  The  application  of  the  faradic  current  to  the  ab- 
dominal walls  or  galvanization  of  the  lumbo-abdominal  circuit  deserves  proper 
trial  in  many  cases.  Hydrotherapeutic  measures  or  cold  sponging  and  baths 
are  nearly  always  useful  adjuncts. 
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This  condition  is  closely  associated  with  constipation,  and,  as  a  rule,  is 
responsible  for  the  symptoms,  at  least  for  the  systemic  manifestations,  that 
arise  in  this  disorder.  Although  not  a  pathologic  entity,  it  is  readily  recognized 
clinically  and  is  supposedly  due  to  the  absorption  into  the  circulation  of  toxic 
bodies  which  are  formed  during  intestinal  digestion.  Such  toxic  bodies  may 
arise  from  injuries  to  the  mucous  membrane;  they  may  be  produced  by  the 
bacteria  that  normally  inhabit  the  intestines,  though  soluble  toxins  are,  in  all 
probability,  not  formed  by  the  normal  flora  of  the  intestines;  they  may  be  elab- 
orated by  decomposition  of  food-stuffs  with  production  of  toxic  substances 
which  may  be  subsequently  absorbed.  This  latter  cause  is  probably  the  one 
that  operates  in  the  majority  of  cases.  Thus  it  has  been  shown  that,  during 
the  process  of  digestion  of  proteins,  the  amino-acids  that  are  formed  are  cap- 
able of  producing  exceedingly  toxic  substances,  possibly  with  bacterial  as- 


INTESTINAL  TOXEMIA  849 

hetdaches.  Autogenous  colon  vaccines  in  doubtful  cases  are  an  aid  to  differen- 
tial diagnosis  (Barnes). 

Treatment. — ^In  the  acute  form  the  treatment  of  the  cause  suffices  as  a  rule. 
Purgation  by  means  of  mercurials  followed  by  a  saline  are  indicated  first  of 
iD.  llie  diet  must  be  fluid  and  much  restricted  in  amount,  milk  and  gruels 
being  especially  serviceable.  Water  is  to  be  taken  freely,  if  retained.  In 
the  ehronic  form  digestible  solids,  composed  principally  of  vegetables,  milk 
^Nffticularly  sour  milk),  bread,  and  cereals  should  form  the  protein  in  the  diet. 
Hiese,  with  fruits,  bacon,  and  butter,  in  right  proportions,  will  give  65  grams  of 
protdn  daily.  Recent  experience  justifies  the  belief  that  in  the  fermentative 
aaes  the  carbohydrates  (sugar,  starch)  must  be  much  restricted,  e.  g.,  dry 
toast  or  stale  bread.  Laxative  articles  of  food  and  such  as  leave  a  maximum 
teadue  in  the  intestines  are  efficacious  in  overcoming  constipation.  The 
Bae  of  two  or  three  glasses  of  cold  water  or  mineral  water  on  retiring,  on  rising, 
ind  between  meals  favors  elimination,  both  through  the  bowels  and  kidneys. 

The  function  of  the  latter  is  of  the  highest  importance  as  a  channel  of  elimina- 
tion.  If  the  above  suggestions  do  not  afford  thorough  relief  daily  to  the  bowels, 
warm  saline  laxatives  before  the  morning  meal  are  to  be  advised.  Among 
the  most  efficient  are  sodium  phosphate  and  sodium  sulphate,  or  the  aperient 
watos,  as  Hunyadi,  Apenta,  Carlsbad,  Veronica,  and  the  like.  It  may  be 
necessary  to  administer  a  mercurial  from  time  to  time  to  maintain  bUiary 
secretion.  Gastric  lavage  and  colonic  irrigation  should  be  resorted  to  in  the 
acute  gastro-intestinal  attacks.  The  mouth  condition  and  gastric  features 
must  be  treated  as  recommended  in  appropriate  sections  of  this  work.  Cuta- 
neous elimination  is  to  be  aided  by  hot  baths  or  Turkish  or  Russian  baths; 
flicy  must  be  carefully  adapted  to  the  individual  cases.  Physical  exercise 
deserves  proper  trial  in  most  cases  and  massage  is  also  a  useful  adjunct  when 
active  exercise  is  unsuitable. 

For  the  flatulence  which  often  proves  annoying,  intestinal  antiseptics  are 
nidicated.  Of  some  value  for  this  purpose  are  beta-napthol,  phenyl  salicylate, 
•nd  menthol.  These  remedies  should  be  administered  as  suggested  by  Forch- 
heimer,  namely,  in  the  form  of  an  intestinal  pill  or  one  dissolved  only  in  an 
dnline  medium,  and  Waldstein  recommends  a  coating  with  an  alcoholic 
sohtion  of  shellac  containing  salol  to  accomplish  this  object.  Kaolin  in  large 
doaes,  4.0  to  8.0  grams,  three  times  a  day  after  meals,  makes  an  efficient  in- 
testinal antiseptic,  depending  not  upon  its  antiseptic  properties  but  upon  its 
iD^dianical  action,  the  bacteria  adhering  to  the  minute  particles  of  the  clay  and 
Wng  carried  along  with  the  fecal  stream.  It  has  been  suggested  to  raise  the 
ttmtent  of  Bacillus  coli  communis  in  the  bowel  "by  instillation  either  of  the 
*>ttogenoas  mixed  forms  or  strains  from  other  individuals''  (Bassler).  Satterlee 
jdviaes  vaccine  therapy  in  the  treatment  of  this  condition,  as  follows:  "(1) 
Mod  chronic  toxemias  which  do  not  resjwnd  to  diet;  (2)  all  severe  chronic 
toxemias;  (3)  operative  cases  (a)  before  and  (6)  after  operation."  The  under- 
vUig  and  etiologic  conditions  and  complications  must  receive  due  attention  in 
•'^case. 
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DILATATION  OF  THE  COLON 

(EcUma  of  the  Colon) 

This  is  usually  a  chronic  condition,  though  not  rarely  it  is  acate.  It 
may  also  be  general,  but  in  tiie  majority  of  cases  it  is  confined  to  the  colon,  and 
particularly  to  the  sigmoid  flexure.  The  postmortem  findings  are  those  of 
hypertrophic  dilatation  of  the  bowel,  and  rarely  ulcerative  and  catarrhal 
lesions  of  the  intestinal  mucosa  are  noted.  The  sigmoid  flexure  is  prone  to 
become  dilated  in  subjects  in  whom  it  is  congenitally  elongated.  Atony  of 
the  muscular  coat  is  a  leading  causative  element.  The  most  distinctive  features 
are  constipdtion,  which  generally  dates  from  infancy,  and  great  abdomind 
distention.  Peristaltic  waves  may  be  visible  upon  the  surface.  The  oonditioo 
may  exhibit  constipation  alternating  with  regular  daily  movements,  and  the 
distention  changing  to  a  normal  softness  of  the  abdominal  parietes.  I  have 
recently  seen  a  case  of  this  kind  in  a  male  aged  twenty-seven.  In  the  treat- 
ment  of  the  constipation,  lavage  of  the  intestine  with  a  very  long  tube  b 
superior  to  laxatives  or  purgatives.  A  diet  calculated  to  prevent  or  re- 
lieve constipation  is  indicated.  Vegetable  foods  leaving  a  gross  residue 
should  be  prohibited.  Massage,  galvanisip,  and  hydrotherapy  are  all  capable 
of  beneficial  effects  in  suitable  cases.  Strychnin  is  a  valuable  remedy,  as  is 
also  beta-naphthol  for  its  antifermentative  action,  and  in  cases  attended  with 
constriction  surgical  measures  should  be  considered. 


NEUROSES  OF  THE  INTESTINE 

As  in  the  case  of  the  stomach,  these  embrace  derangements  of  (a)  secretioD, 
(b)  sensation,  and  (c)  motion. 

(a)  SECRETORY  DISTURBANCES 

Unquestionably  the  intestinal  secretion  may,  through  a  purely  ner\*oos 
influence,  be  augmented.  This  manifests  itself  most  frequently  in  the  primary 
morbid  secretion  of  mucus  {mucous  colic)  and  in  membranous  enteritis.  More- 
over, the  fact  that  an  actual  catarrh  of  the  intestinal  mucosa  may  supervene 
as  a  secondary  event  is  undeniable. 

BIUOOUS  oouc 

{Colitis  Colica;  Enteritis  Membranacea) 

Definition. — A  peculiar  pathologic  condition,  chiefly  of  the  large  intestine, 
attended  by  a  morbid  secretion  of  mucus. 

Pathology. — In  the  truly  primary  form  there  are  no  morbid  lesions  dis- 
coverable in  the  mucosa.  From  mucous  colic  we  must  distinguish  membranous 
enteritis,  which  is  associated  with  an  inflammatorj^  process  of  the  mucosa 
accompanies  typhoid  fever,  dysentery,  and  many  other  affections.  This  is 
a  catarrh  of  the  colon,  while  true  mucous  colic,  the  disease  under  consideration, 
is  a  functional  (secretory)  disturbance. 

Etiology. — Sex  has  a  decided  influence,  80  per  cent,  of  cases  are  obsen-ed 
in  neurotic  women.  It  is  rare  in  children.  Direct  mechanical  irritation  of  the 
rectum  (horseback-riding,  bicycle-riding,  hardened  scybala,  etc.).  Bacteria 
are  believed  to  play  a  causative  r6Ie,  particularly  the  Bacillus  colt  annmunii. 
By  many  it  is  held  to  be  a  manifestation  of  abnormal  vagus  irritability. 
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Symptoms. — I  have  found  the  condition  associated  with  a  constipated 

at — a  fact  that  may,  in  part,  explain  its  occurrence,  since  time  is  thus  al- 

lo'wcd  for  cast-formation.    The  important  feature  is  the  passage,  at  varying 

intenals,  of  long,  ribbon4ike  threads  of  mucus,  or  of  more  or  less  perfect  casts 

cjf  ike  gut,  with  tenesmus  and  severe  colicky  pains.    The  stools  consist  of  a 

turbid  groimd  substance,  which,  on  the  addition  of  acetic  acid,  becomes  opaque 

and  striped;  cellular  detritus,  consisting  partly  of  granules  and  partly  of  cellular 

elements,  including  blood.     Symptoms  of  neurasthenia  are  present  and  are 

often  quite  pronounced. 

The  individual  paroxysms  vary  in  duration  from  one  to  ten  days  or  more. 
In  one  case  observM  by  me  the  attacks  lasted  about  two  days,  recurring  regu- 
larly at  the  end  of  every  three  months.  Ordinarily  the  recurrence  is  after  a 
shelter  interval. 

Diagnosis. — A  microscopic  examination  of  the  pieces  of  membrane 
insures  the  diagnosis.  It  is  to  be  recollected,  however,  that  membranes  are 
not  passed  with  every  attack,  and  that  there  is  a  complete  absence  of  the  signs 
of  organic  disease  between  the  attacks  of  colic. 

Course  and  Prognosis. — ^The  disease  pursues  a  very  chronic  course 
and  lasts  for  many  years.  The  bodily  nutrition  suffers  considerably  if  the  at- 
tacks are  frequent  and  severe,  but,  as  a  rule,  this  does  not  occur  until  a  late 
stage  in  the  affection.    The  risk  to  life  is  slight. 

db)  SENSORY  DISTURBANCES 

It  may  be  noted  here  that  the  sensory  nerves  of  the  intestines,  as  well  as 
the  inhibitory  and  vasomotor  dilators,  are  traceable  to  the  splanchnics.  In- 
creased sensibility  of  the  sensory  nerves  produces — 

ENTERALGIA 
(Neuralgia  of  the  Intestine) 

Etiology. — ^This  is  commonly  met  with  in  hysteric,  neurasthenic,  and 

^emic  subjects.     It  occurs  as  a  reflex  neurosis,  as  in  the  case  of  cold,  gout,  and 

^'Htative  l^ons  of  the  pelvic  organs  (kidneys,  liver).    Enteralgia  is  symp- 

^xnatic  of  many  local  affections  and  conditions  that  induce  direct  irritation  of 

^e  sensory  nerve-filaments  of  the  intestine;  among  these  are  inflammation  of 

^^  mucosa,  foreign  bodies,  gall-stones,  abnormal  distention  with  gas,  and 

?*teToliths.    Under  these  circumstances   the   condition   is  associated  with 

^^^^eased  activity  of  the  motor  nerves  or  heightened  contraction  of  the  mus- 

^^^*laris,  forming  true  intestinal  colic.     In  lead-colic  it  is  probable  that  the  lead 

^^^  directly  upon  the  nerves  or  their  ganglionic  cells.     I  have  repeatedly 

^OQerved  the  action  of  certain  exciting  causes  (e.  g,,  nervous  shocks). 

^^  Sjrmptoms. — ^Enteralgia   may   develop   very   suddenly,   but   oftener  it 

2^^  in  1^  abrupty,  and  is  then  attended  with  eructations  of  gas,  expulsion  of 

^^^^Us,  and  the  like.    In  the  fully  developed  attack  the  pain  may  attain 

t  violence,  causing  the  patient  to  "bend  double"  or  even  faint,  and  its 

T  is  variously  described  as  boring,  tearing,  or  cutting.    The  pain  may 

confined  to  a  circumscribed  spot  or  may  be  diffuse.    The  attacks  are 

^^times  brief,  or  they  may  be  characterized  by  a  sudden  subsidence.     At 

J*^«r  times  they  last  for  days  or  perhaps  weeks,  and  then  subside  gradually. 

^>urrences  are  common. 

Hypogastric  neuralgia  is  a  term  applied  to  neuralgia  affecting  the  sensory 
^^^^es  lying  in  the  most  dependent  segments  of  the  intestine.  Here  the  nerve- 
^^^rs  entering  into  the  hemorrhoidal  plexus  are  involved.    It  is  caused  chiefly 
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ERTEROSPASH 
{Spcum  of  the  Intestine) 

bis  term  is  meant  a  concurrent  spasm  of  both  the  longitudinal  and 
muscular  fibers,  usually  inducing  spasmodic  constipation,  and  some- 
taly  though  temporary,  occlusion  of  the  bowel. 

nues  are  similar  to  those  of  nervous  diarrhea,  and  the  condition  is 
r  related  to  enteralgia.  Neither  pain  nor  constipation,  however,  is 
Qt  feature.  The  stools  may  assume  the  form  of  a  ribbon  or  of  large 
masses  (sheep's  dung),  but  they  are  not  pathognomonic.  They  may 
x>vered  with  mucus.  Ewald  distinguishes  between  an  idiopathic  and 
ary  or  symptomatic  spasm,  the  latter  being  a  concomitant  of  basilar 
is  and  of  chronic  lead-poisoning  (see  also  Constipation,  p.  844). 
variety  affects  the  rectum  (proctospaam),  and  is  generally  secondary 
other  rectal  affection,  as  fissure  of  the  anus;  it  may,  however,  occur  as 
is  in  the  hysteric  and  nervous  class  of  subjects. 
Hagrums  of  true  functional  enterospasm  can  only  be  made  after  all 
causes  that  may  produce  spasm  of  the  bowel  have  been  excluded. 

CONSTIPATION 

is  a  common  condition  as  a  neurosis.  It  is  due  to  an  abnormity  of 
of  the  intestinal  nerves  that  leads  to  a  weakened  peristaltic  action, 
net  in  hysteria,  neurasthenia,  and  the  various  forms  of  psychoses* 
oervous  affections  often  manifest  atony  of  the  intestine  as  a  symptom; 
is  form  is  not  a  disease  nd  generis.  Cases  of  this  class  do  not  respond 
ariety  of  cathartics  (Ewald). 

lysis  of  the  external  sphincters  is  a  common  concomitant  in  a  great 
of  local  (catarrhal)  and  central  nervous  diseases.  Under  these  dr- 
ees the  act  of  defecation  may  be  purely  reflex,  owing  to  loss  of  control 
luntary  muscles;  or  it  may  be  voluntary,  except  when  the  person  affected 
N>n  his  guard,  or  during  mental  excitement,  micturition,  sneezing,  and 
lences. 

itment  of  Intestinal  Neuroses. — ^A  suitable  change  of  en- 
at,  including  an  appropriate  arrangement  of  the  dietary,  is  of  primary 
ice,  and  is  imiformly  applicable  in  this  class  of  sufferers.  Further, 
tment  of  special  cases  has  peculiar  reference  to  the  character  of  the 
derangement.  After  making*an  accurate  diagnosis  a  search  for  the 
»f  the  greatest  etiologic  importance  should  be  made,  and  these  must 
vigorously  assailed. 

le  secretory  neuroses  an  associated  mucous  colic  must  be  corrected, 
ition  is  to  be  improved  if  faulty,  and  the  obstinate  constipation  over- 
Pot  the  latter  symptom  enemata  containing  ox-gall,  either  alone  or 
nation  with  salines,  are  especially  serviceable.  Kussmaul  and  Fleiner 
tained  the  best  results  from  regular  large  oil-enemata  administered 
twice  daily.  During  tbe  painful  attacks  copious  enemata  of  normal 
hition  to  which  has  been  added  oil  of  peppermint  (5  drops  to  the  pint 
perature  of  100®  F.)  will  sometimes  bring  speedy  relief  from  the  pain 
er  distressing  colonic  symptoms,  and  will  assist  nature's  efforts  at 
ig  the  cast-formations.  Pain  must  be  at  times  relieved  by  morphin. 
ilts  of  treatment  of  mucous  colic,  however,  are  unsatisfactory.  Sur- 
isures  have  been  adopted  in  selected  cases. 

le  sensory  disturbances  in  which  the  activity  of  the  sensory  nerves 
ised  (enteralgia  and  hypogastric  neuralgia)  the  treatment  may  be 
*d  under  two  headings:  first  the  relief  of  the  neuralgic  pains;  and 
the  correction  of  the  causes  or  conditions  on  which  the  enteralgia 
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depends.  If  the  pain  be  severe,  opium  or  morphin  may  be  required.  EspeciaDy 
good  as  an  antispasmodic  is  codein,  which  may  suffice  in  all  save  the  sevem 
cases.  The  object  should  be  to  give  the  minimum  amount  of  the  ofHate  that 
will  meet  the  necessities  of  the  case,  with  a  view  to  obviating  a  resultant 
constipation.  In  hypogastric  neuralgia  I  have  found  suppositories  oontainiog 
opium  to  be  little  short  of  magical  in  their  effects. 

In  cases  in  which  there  is  constipation  due  to  diminished  sensilnlity,  with 
a  loss  of  motor  innervation  (atony  of  the  bowel),  the  feces  must  be  artffidaly 
removed  unless  the  underlying  condition  can  be  successfully  overcoine.  It  b 
especially  important  that  the  environment — physical  and  psychic — be  » 
regulated  as  to  bring  about  an  improvement  in  the  general  condition  of  the 
patient.  It  may  become  necessary  to  employ  tonic  preparations  of  stiychmn, 
iron,  or  arsenic. 

The  treatment  of  nervous  diarrhea  involves  the  same  principles,  so  fair  as 
the  indication  presented  by  the  peculiar  nervous  organization  is  conoened, 
as  in  the  sensory  and  secretory  neuroses.  It  is  especially  important  to  prpvent 
the  operation  of  the  direct  causes — fright,  mental  excitement.  Astnn^ts 
and  intestinal  antiseptics  are  not  called  for  unless  the  bodily  nutritioD  be 
affected  thereby.  Enterospasm  is  to  be  met  by  the  same  remedies  that  are 
used  to  control  enteralgia. 


IX.    DISEASES  OF  THE  LIVER 

ANOMALIES  IN  SHAPE  AND  POSITION 

Altered  Shape. — MaUormations  of  the  liver  may  be  either  the  lesok 
of  disease  or  of  pressure  of  adjacent  structures.  The  former  ^'may  be  due  to 
syphilis,  fetal  peritonitis,  or  possibly  to  tuberculosis"  (Rolleston).  Of  the 
latter  class  the  most  important  cause  is  tight  lacing,  met  with  almost  exclusivdr 
in  women  and  producing  the  so-called  "corset-liver."  The  lower  part  of  the 
right  lobe  of  the  liver  is  usually  the  part  affected ;  the  hepatic  parenchjiDa  is 
atrophied  owing  to  continued  compression,  and  shows  deep  grooves  that  oont- 
spond  to  the  position  of  the  lower  ribs.  The  connective-tissue  capsule  and  the 
peritoneal  coat  are  both  thickened  at  this  point.  In  marked  cases  the  right 
lower  lobe  may  become  converted  into  a  dense  fibrous  band.  Among  other 
acquired  causes  of  anomalies  in  shape  jnay  be  mentioned  deformities  of  the 
vertebrte  and  ribs,  or  tumors  of  the  ribs  or  adjacent  structures  (pylorus)  presang 
against  the  liver.  Moser  invites  attention  to  multiple  lobulation,  as  manr  as 
16  lobules  having  been  found;  this  is  due  to  pathologic  causes  and  b  not  a  mor* 
phologic  phenomenon. 

Diagnosis. — Rarely,  clinical  symptoms  are  present.  "A  constant  teiudk^ 
of  pressure  and  pulling  is  felt  in  the  hepatic  region,  and  sometimes,  as  a  resik 
of  venous  stasis,  there  is  a  temporary  but  decided  swelling  of  the  isolated 
portion,  and,  possibly,  violent  pain  and  indications  of  irritation  of  the  peri- 
toneum, such  as  vomiting  and  an  approach  to  collapse.  Jaundice  b  rare  ii 
consequence  of  this  deformity"  (Stnimpell.)  The  danger  of  thb  conditioi 
lies  in  possibly  mistaking  it  for  an  abdominal  tumor  (Pepper),  amyloid  dmotif 
passive  congestion,  or  new  growths  of  the  organ  (Stnimpell). 

Primary  alterations  in  the  shape  of  the  organ  may  be  due  to  congestioB. 
hereditary  syphilis,  hypertrophic  or  atrophic  cirrhosis,  acute  yellow  atropiQ>t 
carcinoma,  abscess,  or  hydatid  cyst.  The  accompanying  symptoms  wouU  be 
those  of  the  special  disease  causing  the  deformity. 

Anomalies  of  position  are  not  infrequently  met  with,  the  organ 
being  displaced  upward,  downward,  or  laterally.    The  most  common  cause  d 
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lateral  displacement  is  an  abnormal  lengthening  of  the  suspensory  ligament. 

The  organ  may  occupy  the  epigastric  region  or  be  displaced  into  the  lower  part 

of  the  abdominal  cavity,  but  a  change  in  the  posture  of  the  patient  or  external 

pressure  is  often  sufficient  to  replace  the  organ.   The  symptoms  (if  present  at  all) 

oonsist  of  a  dragging  sensation,  often  amounting  to  pain  and  referred  to  the 

right  shoulder.    On  physical  examination  palpation  may  reveal  a  fissure  between 

the  right  and  left  lobes,  together  with  a  movable  tumor  presenting  the  size 

and  normal  outlines  of  the  liver,  which  by  manipulation  may  be  reposited. 

Percussion  gives  tympany  over  the  normal  hepatic  area,  wUch  changes  to 

'   flatness  when  the  organ  is  pressed,  or  falls  into  its  natural  position. 

Displacement  upward  may  result  from  gastric  or  intestinal  distention, 
marked  ascites,  or  an  abdominal  tumor;  while  downward  displacement  may 
be  due  to  a  mediastinal  tumor,  emphysema,  or  a  pleural  effusion. 

Diagnosis. — ^Among  the  conditions  likely  to  be  confounded  with  movable 
Uver  may  be  mentioned  carcinoma  of  the  omentum  or  of  the  pylorus^  dermoid 
cysls,  tumors  of  the  ovary  and  uterus,  hydro^  or  pyonephrosis,  tumors  of  the  kidney, 
and  chronic  proliferative  peritonitis.  By  a  careful  study  of  the  symptomatology, 
and  in  the  absence  of  the  normal  physical  signs  over  the  hepatic  area^  the  diag- 
iHisis  can  usually  be  established,  although  marked  fatty  degeneration  or  atrophic 
Giiriiosis  may  coexist  with  any  of  the  above  conditions  and  cause  marked 
diminution  in  the  area  of  hepatic  dulness.  Steele's  careful  studies  of  100  cases 
^  floating  liver  show  that  colicky  pains,  often  accompanied  by  jaundice  and 
siniulating  hepatic  colic,  occur  in  nearly  40  per  cent,  of  the  cases. 

The  treatment  of  movable  liver  is  merely  palliative,  and  consists  in  the 
H>plication  of  a  suitable  bandage  for  preventing  the  displacement. 


JAUNDICE 

(Icterus) 

Definition. — A  condition  in  which  the  tissues  and  secretions  are  stained 
^tli  bile-pigments.    Jaundice  is  not  a  disease,  but  a  s^onptom. 

Hepatogenous  or  obstructive  jaundice  is  more  commonly  seen  in:  (1)  In- 
flsuxmiatory  swelling  of  the  duodenum  or  of  the  lining  membrane  of  the  duct, 
^hicfa  is  by  far  the  most  common  factor  in  its  causation,  and  demands  separate 
consideration  {vide  infra.  Catarrhal  Jaundice).  (2)  Foreign  bodies  within  the 
d^cts,  as  gall-stones  or  parasites.  (3)  Stricture  or  obliteration  of  the  duct.  (4) 
Ttimors  within  the  duct  or  obstructing  its  orifice.  (5)  Pressure  on  the  duct 
from  without,  as  by  a  tumor  of  the  liver,  stomach,  pancreas,  or  omentum; 
*l3o  by  fecal  accumulations,  displaced  organs  (e.  g.,  floating  kidney),  a  preg- 
*^*>^t  uterus,  enlarged,  glands  in  the  fissure  of  the  liver,  and,  more  rarely,  by 
*l>dominal  aneurysm.  (6)  Lowered  blood-pressure  in  the  vessels  of  the  Uver 
favoring  resorption  of  bile,  as  in  simple  icterus  of  the  newborn  (Frerichs). 

Toxic  (hernatogenmuf)  jaundice,  so-called,  has  usually  for  its  lesion  exten- 
sive catarrh  of  the  intrahepatic  bile-ducts  from  their  origin.  Here  duodenal 
^^t^irrii  is  not  necessary  for  the  production  of  jaundice.  It  was  formerly 
^siuned  that  the  pigment  (hemoglobin)  was  liberated  in  the  blood;  but 
^tadehnann  and  others  have  shown  that  the  bile  containing  the  poison,  or 
Its  irritant  products  (toxins),  excite  inflammation  of  the  finer  ducts.  How- 
^y^»  T'VTiipple  has  been  able  to  produce  jaundice  with  the  liver  cut  off  from  the 
?*'^^ulation  by  introducing  laked  blood  into  extrahepatic  circulation.  While 
V^  Various  hemolytic  anemias,  notably  the  so-called  chronic  hemolytic  anemia, 
•^Undice   is   apparently  produced   by  increased  blood  destruction   without 


866  DISEASES  OF  THE  DIGESTIVE  SYSTEM 

lesions  of  the  liver  and  bile-passa£:es  other  than  those  produced  by  the  increased 
hemolysb. 

CATARRHAL   JAUNDICE 

{HepcUogenous  Jaundice;  Iderua  Catarrhalia:  Dtiodenocholangitia;  Infiammatum  e/  Ik 

Common  ail&dud) 

Definition. — A  condition  characterized  by  a  discoloration  of  the  tissues 
from  retention  and  absorption  of  bile,  and  resulting  from  a  catarrhal  inflam- 
mation of  the  mucosa  of  the  ducts  and  of  the  duodenum. 

Pathology. — On  examining  a  liver  and  gall-bladder  in  situ  the  former  « 
is  usually  found  enlarged,  lighter  in  color  than  normally,  and  of  a  distinct 
icteroid  tint.    On  making  a  longitudinal  section,  drops  of  bile  can  be  collected 
on  the  edge  of  the  section-knife. 

The  gall-bladder  is  found  distended  with  bile,  and  on  firm  pressure  a  tcmg^ 
plug  of  mucus  is  usually  expelled  from  the  common  duct  into  the  duodenunii 
after  which  bile  flows  into  the  intestine  freely.  The  mucosa  lining  the  ductui 
communis  is  swollen  and  inflamed,  and  the  catarrhal  process  nmy  extend  to 
the  cystic,  and  in  some  cases  to  the  hepatic,  duct.  As  a  rule,  that  portion 
of  the  common  duct  lying  in  the  intestinal  wall  is  more  frequently  and  more 
deeply  involved.  If  the  disease  becomes  chronic,  a  formation  of  connective 
tissue  occurs  owing  to  the  irritation  caused  by  the  retained  secretion,  and 
atrophy  of  the  liver  cells,  with  biliary  cirrhosis,  may  result.  Suppuration  is 
rare. 

Etiology. — Simple  catarrhal  jaundice  results  in  the  majority  of  cases  from 
extension  of  inflammation  in  gastroduodenal  catarrh,  though  it  may  be  a 
primary  mildly  contagious  disorder,  and  the  principal  predisposing  causes  aie 
as  follows:  (a)  Exposure  to  cold  and  wet;  (b)  the  use  of  improper  foods,  in- 
cluding faulty  cooking  and  improper  mastication;  (c)  the  excessive  or  prolonged 
use  of  irritants  (tea,  coffee,  alcohol);  (d)  prolonged  anxiety  and  mental  or 
physical  overwork;  (e)  certain  acute  diseases,  as  pneumonia,  relapsing  fever, 
streptococcic  septicemia,  typhoid  fever,  and  malaria  (toxic  jaundice,  vidt 
supra);  (/)  certain  types  of  anemia  associated  with  increased  blood  destruc- 
tion, paroxysmal  hemoglobinuria,  black-water  fever,  the  injection  of  hemol^'tic 
substances  (e.  g.,  toluylendiamin)  are  examples  of  acute  hemolysis  associated 
with  jaundice  the  result  of  simultaneous  destruction  of  the  red  cells  and  changes 
in  the  bile  capillaries;  (g)  portal  obstruction,  occurring  in  chronic  heart  or 
kidney  disease;  {h)  it  has  occurred  in  epidemic  form  (V.  Weil's  disease).  Barker 
and  Sladen  found  that  food  (probably  meat)  was  the  most  likely  source  of  the 
infectious  agent  in  an  epidemic. 

Symptoms. — Preceding  the  development  of  the  distinctive  features 
by  several  days,  dyspeptic  symptoms  are  in  evidence  (vide  Gastrohepatic 
S^Tnptoms).  The  symptoms  of  jaundice  are,  in  general,  those  of  the  causative 
condition  rather  than  the  result  of  the  deposition  of  bile-salts  in  the  tissue 
per  se.  The  principal  symptoms  in  detail  are:  (a)  Icterus,  or  tinting  of  the  body 
surface,  may  be  the  first  symptom  noticed  in  this  condition,  appearing  usually 
on  the  forehead  and  neck  and  rapidly  spreading  over  the  entire  body.  The 
conjunctivfT  also  early  become  discolored,  and  the  general  hue,  though  variable, 
is  commonly  a  bright  lemon  yellow.  In  chronic  cases  the  color  is  apt  to  change 
to  a  bronzed  or  deep  preen  tint. 

(6)  Secrciiofis  and  Excretions. — The  urine  and  sweat  are  often  found  to  con- 
tain hile-pipment,  the  patient's  linen  frequently  being  discolored.  In  extreme 
cases  the  urine  may  be  dark  green  in  color,  while  in  those  of  average  severity 
it  is  of  a  lighter  or  deeper  greenish-yellow  hue.  The  shaken  specimen  foams, 
and  the  froth  has  a  yellow  color  tint.  Often  the  presence  of  bile  is  detected 
before  any  noticeable  coloring  of  the  conjunctivse  occurs.     In  cases  of  intense 
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or  long-standing  jaundice  albumin  and  tube-casts  may  be  present,  and  the 
latter  may  be  bile  stained.^    Hylaine  casts  are  often  found. 

The  bowels  are  constipated,  and  the  stools  are  pale  drab-  or  slate  colored; 
they  are  usually  very  fetid.  Diarrhea,  however,  may  be  present  owing  to 
the  production  of  irritating  substances  and  decomposition. 

The  tears,  saliva,  and  milk  are  rarely  stained  with  bile-pigment.  The 
expectoration  also  is  rarely  tinted  unless  pneumonia  or  some  form  of  pul- 
monary infiltration  coexists. 

(c)  Circulation, — ^The  pulse,  although  not  appreciably  altered  in  volume 
or  tension,  is  usually  slow  (often  30  or  even  20  beats  per  minute),  though  this 
b  not  an  unfavorable  symptom.  Windle  found  a  pulse-rate  of  40  and  below 
in  some  cases,  but  in  these  the  heart-rate  was  double  that  of  the  pulse.  He 
questions  whether  the  jaundice  is  responsible  for  either  the  infrequency  or 
irregularity.  Stewart  and  King  have  shown  that  this  is  due  to  stimulation  of 
the  vagus  by  the  bile-salts. 

{d)  The  temperature  is  usually  normal,  although  slight  elevations  may  occur 
(100°  to  101°  F.— 37.7°-38.3°  C). 

(e)  Gastrohepatic  Symptoms, — Dyspeptic  symptoms — viz.  anorexia,  a 
sense  of  fulness  after  eating  with  flatulence,  acid  eructations,  nausea  and 
vomiting,  accompanied  by  a  dull,  heavy  pain  over  the  hepatic  area,  with  some 
tenderness  on  pressure — are  present.  Tliese  often  develop  insidiously;  rarely 
they  occur  suddenly  with  a  severe  rigor  or  chill,  violent  headache,  and  vomiting 
— e.  g.,  at  the  onset  in  the  epidemic  form. 

(/)  CutaneotAS  Phenomena. — ^Pruritus  or  itching  often  becomes  a  trouble- 
some symptom,  being  more  common,  however,  in  the  chronic  forms.  Lichen, 
urticaria,  furuncles,  and  sweatings  (diffused  and  localized)  may  develop,  the 
latter  being  often  limited  to  the  skin  covering  the  abdomen  and  the  palms  of 
the  hands. 

A  pecuUar  disease  of  the  skin  called  xanthelasma  or  bita  higoidea  may  also 
occur.  It  consists  of  bright  yellow  spots,  slightly  elevated,  appearing  on  the 
eyelids,  and  rarely  on  other  parts  of  the  body. 

In  the  severer  forms  ecehymoses  and  sometimes  profuse  hemorrhages 
may  occur  into  the  skin  and  mucous  membranes.  These  are  usually  asso- 
ciated with  symptoms  of  a  grave  type  and  are  indications  of  increased  blood 
destruction.  In  chronic  obstructive  forms  the  coagulation  time  of  the  blood  is 
much  delayed. 

(g)  Nervous  Symptoms. — Headache  and  vertigo  are  common;  irritability 
of  temper,  despondency,  and  wakefulness  or  mental  dulness  almost  equally 
so.  With  the  oncoming  of  darkness  vision  may  grow  indistinct  (hemeralopia) 
or  it  may  attain  unnatural  clearness  {nyctalopia).  Rarely,  objects  look 
yellow  (xanthopsia).  The  nervous  phenomena  observed  in  catarrhal  jaimdice 
are  attributable  to  the  effects  of  the  bile-acids.  In  certain  cases,  however, 
associated  with  destruction  of  the  hepatic  substance,  as  in  acute  yellow  atrophy, 
carcinoma,  cirrhosis,  and  fatty  degeneration,  grave  cerebral  symptoms  (acute 
delirium,  convulsions,  and  coma)  may  develop  suddenly  and  prove  fatal. 
This  class  of  symptoms  has  been  named  acholiay  cholemiay  or  cholesteremia 
(the  latter  owing  to  the  mistaken  supposition  that  cholesterin  is  the  poisonous 
product).  The  true  nature  of  the  toxic  agent  in  the  blood  is  unknown.  In 
some  fatal  terminations  of  this  character  death  was  due  directly  to  renal 
complication. 

»  Tests  for  Bile. — Gmdin's  testy  or  the  play  of  colors,  consists  in  bringing  a  few  drops 
of  urine  in  contact  with  the  same  quantity  of  commercial  nitric  acid  on  a  plain  white 
Blab,  whereupon  various  shades  of  yellow,  green,  red,  and  violet  are  produced, 

Ro8enbach*8  test  is  made  by  filtering  the  suspected  urine  and  touching  the  filter-paper 
with  a  drop  of  nitric  acid.  If  bile  be  present  a  green  circle  will  form  at  the  pomt  of 
Qcmtact.    ^ee  also  Choluria.) 


858  DISEASES  OF  THE  DIGESTIVE  SYSTEM 

The  physical  signs  in  a  case  of  simple  catarrhal  jaundice  show  on  palpa- 
tion and  percussion  an  increase  in  the  hepatic  area,  the  lower  border  of  the  liw 
projecting  in  some  instances  several  fingerbreadths  below  the  ribs.  Rarely, 
the  distended  gall-bladder  projects  below  the  lower  lobe  of  the  liver,  as  when 
there  is  complete  obstruction  near  or  at  the  duodenum,  and  then  it  can  be 
distinctly  palpated. 

Diagnosis. — ^The  etiology,  a  history  of  previously  existing  gastio-intestinil 
catarrh,  the  age  of  the  patient  (young  adult  life),  and  the  appearance  of  the 
jaundice  unaccompanied  by  pain  or  general  emaciation,  together  with  an 
absence  of  symptoms  pointing  to  cirrhosis,  carcinoma,  or  acute  yellow  atropkn, 
form  a  characteristic  grouping  of  clinical  indications.  Examination  of  the 
bile  removed  by  the  duodenal  tube  sometimes  gives  distinct  diagnostic  aid. 
Lyon^  allows  the  duodenal  tube  to  pass  the  pylorus.  From  50  to  100  cc.  of 
sterile  25  per  cent,  saturated  solution  of  magnesium  sulphate  b  then  injected 
into  the  duodenum  in  order  to  cause  a  relaxation  of  the  intestinal  wall.  The 
bile  is  aspirated  and  studied.  Lyon  believes  that  by  a  study  of  the  various 
characteristics  of  the  bile  thus  aspirated  it  is  possible  to  differentiate  between 
normal  bile,  bile  from  an  infected  gall-baldder  or  duct,  and  in  some  cases  to  diag- 
nose the  presence  of  gall-stones. 

Duration  and  Prognosis. — ^The  duration  of  catarrhal  jaundice  varies 
from  two  to  eight  weeks.  If  the  symptoms  continue  longer  than  two  months, 
grave  doubts  may  be  entertained  as  to  the  case  being  one  of  simple  jaundioe. 
The  prognosis  is  guardedly  favorable.  A  rise  of  temperature  usually  indicates 
mischief  (Pepper),  while  hemorrhages  of  the  skin  and  mucous  membranes 
always  influence  the  issue  unfavorably. 

Treatment. — ^The  diet  and  hygiene  are  the  first  considerations  in  the 
treatment.  Rich,  highly  seasoned  foods,  rich  pastries,  fats,  and  sweets,  are 
to  be  interdicted;  starchy  foods,  lean  meats,  bread,  soups  (containing  no  fat), 
and  green  vegetables  may,  however,  be  used  in  moderation.  Skimmed  milk, 
butter-milk,  and  alkaline  drinks  (Vichy  and  Saratoga  mineral  waters)  may  be 
used  freely,  while  sour  wines,  lemonades,  and  tamarind-water  are  allowable. 
Systematic  bathing  (Turkish  or  Russian  baths,  under  supervision)  and  regulated 
hours  of  sleep  exert  a  beneficial  effect.  The  free  use  of  pure  water  often  does 
good  by  increasing  the  flow  of  bile  and  by  dislodging  plugs  of  mucus. 

Gerhardt  and  Kraus  have  recommended  the  faradic  current,  applied  over 
the  region  of  the  gall-bladder;  manipulation  has  also  been  tried  with  a  view  to 
removing  the  obstruction,  but  without  success. 

The  first  therapeutic  indication  is  to  keep  the  bowels  freely  soluble  by 
the  use  of  saline  aperients.  In  obstinate  constipation  calomel  or  rhubarb  may 
be  employed. 

Conspicuous  among  other  remedies  may  be  mentioned  the  alkalies,  sodiuni 
bicarbonate,  salicylate,  and  phosphate,  which  tend  to  increase  the  flow  of  bile 
and  render  it  less  thick;  hydrochloric  acid  (which,  according  to  Ewald,  by  aiding 
digestion  prevents  the  formation  and  consequent  absorption  of  toxic  substances) 
in  combination  with  the  bitter  tonics — gentian,  quassia,  and  nux  vomica: 
ammonium  chlorid  which  sometimes  proves  beneficial;  and  silver  nitrate 
(gr.   I   to  J— 0.008-0.016,   thrice  daily). 

Injections  of  cold  water  (60°  to  70°  F.— 15.5°-21.r  C.)  daily,  in  quantities 
of  1  or  2  quarts  (1-2  liters),  are  highly  recommended  as  promoting  the  secretion 
of  bile;  while  lavage,  practiced  daily  and  over  a  protracted  period  of  tinae 
(one  to  two  months),  has  proved  highly  beneficial,  especially  when  gastro- 
duodenal  catarrh  has  existed. 

Itching. — This  troublesome  symptom  may  often  be  relieved  by  the  external 
application  of  a  solution  of  borax  or  sodium  bicarbonate  (5ss  to  Oj— l^-^ 

'  Jour.  Anicr.  Med.  Assoc.,  1919,  Ixxiii,  980. 
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500.0)9  or  of  menthol  and  alcohol  (gr.  x  to  5j — 0.6-30.0).  Internally,  large 
doses  of  the  biomids  or  the  continued  use  of  pilocarpine  as  recommended 
by  Witkowski,  are  worthy  of  a  trial. 

FlaJhdence, — ^To  this  end  it  is  important  to  regulate  the  diet,  avoiding 
starches  and  sugars.  Charcoal  tablets,  bismuth  subnitrate  or  salicylate, 
and  beta-naphthol  are  all  useful.  Irrigation  of  the  colon  with  some  efficient 
antiseptic  in  solution  is  often  a  factor  of  service. 

Headache  is  caused  by  the  circulation  in  the  blood  of  some  toxic  principle. 
Of  drugs,  caffein  citrated,  camphor  monobromated,  and  acetphenetidin,  either 
singly  or  in  combination,  may  be  recommended. 

When  the  obstruction  is  due  to  mechanical  causes  (biliary  calculi,  tumors 
pressing  on  the  duct)  the  treatment  is  surgical. 
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Deftnition. — ^An  acute  inflammation  (infective)  of  the  gall-bladder. 
PSathology. — ^Five  pathologic  varieties — catarrhal,  suppurative,  phleg- 
monous, gangrenous,  and  membranous — ^are  recognized.  The  gall-bladder 
progressively  enlarges  and  becomes  filled  with  mucopurulent  or  purulent  or 
(n»ely)  hemorrhagic  material.  The  cystic  duct  is  often  occluded.  In  the 
siq^urative  form  ulcers  may  coexist  and  perforation,  followed  by  localized 
poitonitic  abscess  or  acute  diffuse  peritonitis,  may  occur.  The  lesions  of 
diolangitis,  either  catarrhal  or  suppurative,  and  also  cholelithiasis,  may  be 
associated.    Cholecystitis  may  exist  without  gall-stones. 

Etiology. — ^The  bacterial  excitants  include  the  streptococci,  staphylococci, 
tbe  pneumococcus,  the  colon  bacillus,  and  the  typhoid  bacillus. 

Among  predisposing  conditions  are  many  of  the  acute  infections,  as  typhoid, 
Jjphus,  malaria,  sepsis,  pneumonia,  puerperal  fever,  and  cholera.  Brown* 
i  strongly  of  the  opinion  tiat  cholecystitis  is  commonly  a  blood-borne  infection 
ftom  a  focal  source,  such  as  the  tonsil.  He  bases  this  opinion  in  part  on  experi- 
flHsotal  work  in  which  streptococci  isolated  from  the  tonsils  of  patients  suffering 
witli  cholecystitis  showed  an  elective  affinity  for  the  gall-bladder  of  animals. 

DaCosta  has  collected  58  cases  of  typhoid  cholecystitis.  His  figures  show 
thstt  it  may  occur  at  almost  any  age,  and  of  48  cases  in  which  the  sex  was 
st&ted,  26  were  males  and  22  females. 

Symptoms. — ^The  onset  is  abrupt,  with  pain  (often  paroxysmal)  in 
It  side  of  the  abdomen  or  epigastrium.  The  region  of  the  gall-bls^lder  is 
icmtely  sensitive,  and  with  the  development  of  spreading  peritonitis  the  tender 
•rea  grows  correspondingly.  Rigidity  of  the  right  rectus  may  be  observed. 
In  many  cases  a  tumor  occupies  the  seat  of  the  gall-bladder.  It  is  detected 
^'^  palpation  as  a  firm,  pear-shaped  tumor  or  as  a  "mere  resisting  mass  below 
*^  costal  margin."  llie  latter  is  often  due  to  peritonitic  abscess  following 
P®rt)ration. 

Nausea  and  vomiting,  which  may  be  persistent,  are  usual  symptoms  at 

*"^  onset.    Jaundice  occurred  in  17  out  of  58  cases  (DaCosta).    Among  the 

f^'^^^'o/  symptoms  chills  are  conspicuously  absent.     Fever  may  be  present,  but 

^y  Ho  means  always;  the  pulse  becomes  rapid  and  feeble,  the  abdomen  dis- 

^^ded,  and  prostration  profound.    Bayard  Holmes  noted  cardiac  disturbance 

J?  ^he  most  characteristic  symptom  in  46  cases.    In  the  suppurative  form  a 

*Oocl  examination  generally  shows  leukocytosis.     The  writer    has  reported 

.    ^^^ses  of  cholecystitis  complicating  lobar  pneumonia.     Jaundice  occurred 

2  of  the  cases.    This  serious  affection  may  be  entirely  latent. 

Differential    Diagnosis. — Appendicitis    may  be  mistaken  for  chole- 

^^titis,  particularly  if  the  appendix  be  situated  abnormally  high  up.     The 

^Arch.  Int.  Med.,  1919,  xxiii,  183. 
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discrimination  would  here  rest  upon  the  history  (following  typhoid  or  other 
infection),  the  presence  of  a  tumor  and  marked  sensitiveness  in  the  r^jon  o( 
the  gall-bladder,  corroborated  by  jauiidice. 

Acute  intestinal  obstruction  may  be  closely  simulated  in  cases  in  whidi 
adhesions  between  the  gut  and  gall-bladder  are  present.  In  such  cases  explon- 
tory  celiotomy  is  to  be  advised  or  at  least  considered  with  a  view  to  clearing 
the  diagnosis.  Recurrent  cholecystitis,  a  not  uncommon  complaint,  gives  the 
history  of  recurring  attacks  of  pain  simulating  cholelithiasis.  In  one  of  my 
cases  Laplace  operated  and  found  the  gall-bladder  somewhat  enlarged  and  the 
seat  of  catarrhal  cholecystitis.  Osier  suggests  that  in  some  of  these  cases  gall- 
stones may  have  been  present  and  have  passed  before  the  operation  {ride  infra). 

Prognosis. — ^This  is  dependent  upon  the  special  variety,  although  it  is 
among  the  most  fatal  of  diseases.  A  fatal  result  is  the  rule  in  purulent  aid 
phlegmonous  cholecystitis.  In  the  catarrhal  form  recovery  is  not  infrequent 
(DaCosta).  Pneumococcal  cholecystitis  is  more  acute  and  severe  than  that 
due  to  colon  or  typhoidal  infection  (Richardson).  Gangrenous  cholecystitis 
is  rare  and  quite  fatal. 

Treatment. — ^This  embraces  absolute  rest,  rectal  alimentation,  the 
relief  of  pain  by  the  judicious  use  of  morphin,  and  of  other  symptoms  as  they 
arise.  Stimulants  are  necessary  as  a  rule.  If  the  diagnosis  of  suppurative  or 
phlegmonous  cholecystitis  can  be  established,  surgical  intervention  b  impera- 
tively demanded  as  a  rule. 

Chronic  Cholecystitis. — By  this  term  is  meant  chronic  inflammation 
of  the  gall-bladder,  either  secondary  to  an  acute  cholecystitis  or  a  chronic 
low-grade  infection  from  the  beginning.  It  cannot  be  differentiated  dinically 
from  choleUthiasis,  with  which  it  is  associated  in  the  majority  of  cases. 


CALCULOUS  CHOLECYSnnS 

(Biliary  Calculi;  GoU-sUmes;  Cholelithiasis) 

Definition. — Concretions  formed  in  the  gall-bladder,  usually  due  to 
infection  of  its  walls;  they  set  up  characteristic  disturbances. 

Etiology. — Catarrhal  inflammation  of  the  gall-baldder  excites  pathologic 
production  of  cholesterin  by  perverting  metabolism  inside  the  mucus-secreting 
cells  in  its  walls.  Infective  catarrh  of  the  small  intrahepatic  ducts  leads  to  an 
albuminous  exudation,  which  precipitates  bilirubin-calcium  calculi  in  the  bile. 
Rothschild  and  Wilensky^  believe  that  in  men  gall-bladder  disease  is  most  fre- 
quently infectious  in  character,  whereas  in  women  (this  statement  applies  to 
women  who  have  bom  children)  during  the  occurrence  of  pregnancy  there  is  a 
marked  h^-percholesterinemia;  this  leads  to  a  marked  increase  in  the  cholesterin 
content  of  the  bile.  From  this  it  may  be  inferred  that  the  metabolic  elements 
responsible  for  the  increase  in  cholesterin  are  responsible  for  the  production  of 
the  pathologic  stones  in  the  gall-bladder.  Scheel  [found  gall-stones  in  15  per 
cent,  of  2753  cadavers.  In  67  per  cent,  of  those  showing  gall-stones  the  bile 
passages  were  apparently  not  pathologic.  The  exciting  cause  is  an  infective  in- 
flammation of  the  gall-bladder  and  bile-ducts  due  to  various  organisms — t,  g., 
the  colmi  bacillus  and  the  typhoid  bacillus.  Among  predisposiiig  causes  are:  (a) 
Female  sex,  especially  between  the  ages  of  forty  and  sixty.  Senac's  statistics, 
out  of  a  total  of  311  individuals,  give  227  women  (Dujardin-Beaumetz).  (h) 
Stagnation  of  bile,  due  to  an  excessive  diet  of  starches  and  of  fats,  a  sedentarj'  life, 
constipation,  tight  lacing,  pregnancy,  obesity,  chronic  obstruction  to  the  outflow 
of  bile  (tumors,  visceroptosis).  Kehr  claims  that  stones  can  develop  in  sterile 
bile  when  the  flow  is  obstructed,  (c)  It  may  occur  during  childhood,  (d)  Dis- 
order about  the  pancreas  may  be  the  cause  of  gall-stone  formation  (Croftan). 

» Amer.  Jam.  Med.  Sci.,  1918,  clvi,  239. 
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(e)  Insanity,  particularly  chronic  melancholia.      (J)  Incidence.    Brockbank 
found  among  V^Jd^l  completed  postmortem  records  7.4  per  cent,  of  gall-stones. 

Composition  and  Appearance. — Gall-bladder  calculi  are  formed 
principally  from  cholesterin  mixed  with  some  bilirubin-calcium  from  the 
earliest  stage.  Certain  salts  Qime,  potash,  soda,  traces  of  iron,  and  copper) 
also  enter  into  the  composition.  Those  formed  in  the  hepatic  ducts  are  com- 
posed of  bilirubin-calcium  alone.  In  size  they  vary  from  the  smallest  particle 
of  sand  to  that  of  a  goose  egg,  Fagge  reports  a  calculus  weighing,  in  a  dry 
state,  462  grains  (30.0).  The  color  varies  from  white  or  ligh^  yellow  to  that  of 
a  dark  green  (pigment-lime  calculi),  and  may  present  any  variation  between 
these  two  extremes.  The  nucleus  often  consists  of  cholesterin,  the  outer  layer 
being  usually  the  harder,  and  made  up,  for  the  most  part,  of  lime-salts.  The 
cholesterin  gall-stones  cut  like  wax,  are  white,  and  the  cut  section  presents 
a  crystalline  appearance.  Other  forms  are  apt  to  be  brittle.  The  surfaces 
may  be  smooth,  striated,  or  hollowed  out,  solitary  calculi  being  usually  round 
ix  ovoid,  while  multiple  stones  often  present  smooth  facets  due  to  the  massing 
together  of  the  calculi  (Dujardin-Beaumetz).  They  are  usually  olive  shaped, 
but  may  be  pyramidal,  cylindric,  lenticular,  pisiform,  cubic,  finger  shaped,  or 
olivary.  Their  seat  is  usually  the  gall-bladder,  but  they  may  be  found  anv- 
where  along  the  biliary  passages,  or  may  be  truly  intrahepatic. 

Sjmiptoms. — ^The  passage  of  a  calculus  through  the  duct,  if  it  sets  up  a 
"perialienitis"  or  inflammation  of  the  structures  surrounding  it  {cholecystitis)  ^ 
will  give  rise  to  hepatic  colic,  whereas  a  permanent  blocking  of  the  duct  will 
cause  symptoms  of  chronic  obstruction  {nde  infra). 

Hepatic  Colic. — When  a  gall-stone  becomes  impacted  in  a  bile-duct  the 
patient  experiences  agonizing  pain  (tearing,  cutting,  or  lancinating  in  character) 
in  the  right  hypochondriac  region,  radiating  to  the  right  shoulder,  and  ac- 
companied often  by  profuse  sweating,  vomiting,  and  a  feeble,  running  pulse. 
The  most  common  seat  of  the  pain  is  2  to  3  inches  to  the  right  of  the  median 
line  and  about  an  equal  distance  below  the  ensiform  cartilage.  Less  frequently 
it  is  in  the  region  of  the  gall-bladder.  This  happens  in  cases  in  which  the  gall- 
stone is  impacted  in  the  cystic  duct,  and  may  be  due  either  to  distention  of  the 
gall-bladder  or,  more  commonly,  to  associated  cholecystitis.  Hepatic  colic, 
however,  may  occur  independently  of  the  passage  of  biliary  calculi,  as  from 
non-calculous  cholecystitis  (Stockton,  Riedel).  If  pain  is  severe  without  re- 
lation to  meal-time,  you  should  suspect  cholelithiasis.  On  the  other  hand, 
large  calculi  have  been  found  in  the  dejecta  without  having  excited  hepatic 
colic.  I  saw  an  instance  in  which  the  gall-stone  was  the  size  of  an  English 
walnut.  A  rigor  or  chiU  often  precedes  the  attack,  which  is  usually  accompanied 
by  moderate  fever  (Charcot's  intermittent  fever),  the  temperature  reaching 
lOl""  to  102°  F.  (38.3°-38.8°  C).  If  the  stone  passes  through  the  common 
duct  without  becoming  impacted,  jaundice  and  pain  may  be  absent.  When, 
however,  occlusion  of  the  common  duct  occurs,  the  jaundice  becomes  intense. 
This  symptom  may  be  present,  though  less  marked,  before  the  gall-stones 
reach  the  ductus  communis.  Jaundice  occurs  in  about  50  per  cent,  of  the  cases 
(Fitz),  and  it  sets  in  within  forty-eight  hours  after  the  onset  of  the  attack. 
Physical  examination  reveals  on  inspection  a  slight  prominence  in  the  hepatic 
area,  and  on  palpation  the  edge  of  the  liver  can  often  be  distinctly  felt  below 
the  costal  margin — at  times  as  low  as  the  umbilical  level ;  it  is  sensitive  on  pres- 
sure, and  particularly  the  gall-bladder,  which  can  often  be  palpated.  If  the 
latter  viscus  contains  many  calculi,  and  the  abdominal  wall  is  relaxed,  crepita- 
tion may  be  noticeable  to  the  palpating  fingers  (rarely).  Tenderness  in  Boas' 
area  to  the  right  of  the  spine  between  the  tenth  and  twelfth  rib  is  a  valuable 
confirmatory  sign.  The  swollen  organ,  after  the  cessation  of  the  colic,  quickly 
subsides.    Tenderness  over  Mayo  Robson's  point  at  the  junction  of  the  lower 
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third  with  tj^e  upper  two-thirds  of  a  line  drawn  from  the  tip  of  the  ninth 
rib  to  the  umbilicus  is  a  characteristic  feature.  Recurrences  of  the  attada 
after  varying  intervals  of.  time  are  common,  and  in  the  female  especially  at 
the  menstrual  period.  Finally,  the  gall-stone  may  be  expelled  and  the  colic 
cease  to  return.  Multiple  stones,  however,  may  be  passed.  Hyperchlorhydm 
is  commonly  present. 

Rupture  of  the  duct,  followed  by  fatal  peritonitis,  has  been  known  to  occur. 
Localized  peritonitis  results  from  extension  of  inflammation  through  the  walb 
of  the  gall-bladder.  Biliary  colic  is  of  variable  duration,  lasting  from  a  few 
hours  to  a  few  days  or  one  or  more  weeks  even.  The  blood  cholestrin  is  usuaDy 
increased,  though  not  necessarily.  Hypercholesteremia  frequently  occurs 
in  many  of  the  conditions  often  associated  with  gall-stones  (pregnane}*,  ob- 
structive jaundice,  severe  diabetes,  etc.).  Examination  of  the  urine  after 
the  paroxysm  reveals  bile,  uric  acid,  and  urates.  The  ptdse  often  becomes 
slowed.  Exner  found  about  0.4  per  cent,  of  sugar  in  the  urine  in  39  out  of  40 
cases  of  gall-stones.  On  the  other  hand,  Kausch  has  found  glycosuria  in  only 
1  of  85  cases. 

The  prognosis  as  regards  life  is  good,  but  as  regards  recovery  only  guard- 
edly  favorable.  Cardiac  distress  with  palpitation  may  occur  during  hepatic 
colic  and  form  a  serious  complication.  Fatal  syncope  has  also  been  known 
to  occur,  and  gall-stone  ileus,  especially  near  the  ileocecal  valve,  may  te^ 
minate  life.  If  evidences  of  an  infectious  inflammation  arise,  the  outlod^  is 
then  more  serious.     The  sequelae  will  be  discussed  hereafter  (vide  infra). 

The  diagnosis  of  gall-stones  is  sometimes  difficult  on  account  ol  the  ob- 
scure clinical  symptoms  and  the  absence  of  physical  signs.  When,  however, 
the  calculus  becomes  impacted  in  the  duct,  symptoms  of  biliary  colic — intense 
pain  in  the  epigastrium  and  right  hypochondriac  region,  radiating  to  the  back 
and  right  shoulder — usually  appear.  The  attack  is  of  brief  duration,  with 
abrupt  cessation.  There  are  also  fever,  vomiting,  and  in  one-half  the  instances 
jaundice.  The  urine  should  be  examined  early,  since  bile  may  be  present 
many  hours  before  icterus  occurs.  Pfahler^  claims  that  in  50  per  cent,  of  the 
cases  gall-stones  are  demonstrable  by  the  roentgen  rays.  Biliary  calculi  are  not 
often  found  in  the  dejecta. 

Differential  Diagnosis. — Gastralgia  occurs  in  neurotic  individuals,  and  is 
characterized  by  severe  paroxysmal  pains  in  the  epigastrium,  extending  to  the 
back  and  base  of  the  chest.  It  occurs  when  the  stomach  is  empty  and  i3 
relieved  by  eating.  Firm  pressure  over  the  epigastrium  often  alle\iates  the 
pain  temporarily,  and  the  absence  of  fever,  jaundice,  stones  in  the  dejecta, 
and  the  negative  urinalysis,  together  with  the  history  of  former  attacks,  wouW 
tend  to  differentiate  it  from  hepatic  colic. 

Renal  Colic. — The  pain  in  this  condition  starts  in  the  flank  of  the  affected 
side  and  is  transmitted  down  the  ureter,  and  there  is  localized  tenderness. 
The  testicle  and  inner  side  of  the  thigh  are  very  painful,  the  former  being  often 
retracted.  Micturition  is  frequent  and  sometimes  painful,  and  the  urine  b 
scanty  m  amount  and  often  mixed  with  blood. 

Intestinal  Colic. — In  this  variety  the  pain  is  of  a  boring  or  twisting  character, 
usually  centering  about  the  umbilicus.  It  is  relieved  by  firm  pressure.  Ab- 
dominal distention  is  often  present,  and  relief  comes  with  the  passing  of 
flatus.  Usually  there  is  a  history  of  an  indiscretion  in  diet.  When  due  to 
lead-poisojiing,  the  history,  the  blue  line  on  the  gums,  and  the  presence  of  wrist- 
drop would  tend  to  confirm  the  diagnosis. 

Reflex  colicy  due  to  uterine  or  ovarian  disease,  may  also  occur.  The  re- 
currence of  the  attacks,  together  with  causes  and  symptoms  pointing  to  pelvic 
disease,  would  establish  the  identity  of  the  condition. 

^  Jour.  Amer.  Med.  Assoc.,  April  25,  1914,  p.  1304. 
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The  obstruction  may  exist  either  in  the  common  or  the  cystic  duct. 

1.  Obstruction  of  the  Common  Duct. — Pathology. — The  result  of 
the  irritation  produced  by  the  presence  of  the  stone  is  a  catarrhal  process 
(cholangitis)  that  may  either  remain  chronic  or  terminate  in  suppuration 
{suppurative  cholangitis).  In  a  case  of  simple  obstruction  the  gall-bladder  is 
often  moderately  enlarged,  though  rarely  extending  below  the  lower  border 
of  the  liver.  The  common  duct  is  greatly  distended,  the  stone  being  usually 
located  near  its  termination.  Occasionally  two  or  more  calculi  are  present, 
completely  obliterating  the  canal.  The  hepatic  duct  and  its  branches  are 
greatly  dilated,  and  often  contain  thin,  colorless  mucus,  the  lining  membrane 
being  smooth  and  clear.  The  liver  in  these  cases  is  firmer  in  consistency  than 
normal,  showing  some  increase  in  the  connective-tissue  element  (biliary 
cirrhoBis).  Following  moderate  enlargement  of  the  organ  progressive  atrophy 
may  rarely  occur.  When  suppuration  has  occurred  the  mucous  membrane 
is  greatly  swollen  and  reddened,  and  in  some  instances  shows  erosion  or  ulcera- 
tion {ulcerative  angiocholitis).  The  process  often  ascends  the  hepatic  ducts 
into  the  liver,  with  infection  of  this  organ,  and  in  the  severer  cases  abscess 
formation.  On  the  other  hand,  it  may  extend  to  the  gall-bladder,  giving  rise 
to  empyema  of  the  latter.  In  some  instances  the  gall-bladder  has  been  per- 
forated and  abscesses  have  formed  between  the  liver  and  stomach.  Diver- 
ticula are  sometimes  found  postmortem,  containing  biliary  calculi. 

While  cholelithiasis  is  a  common  cause  of  catarrhal,  suppurative,  and  ul- 
cerative angiocholitis,  it  not  rarely  complicates  hydatid  disease,  carcinoma  of 
the  bile-ducts,  and  the  acute  infections,  particularly  typhoid  fever  {vide 
Acute  Infectious  Cholecystitis,  p.  859).  Rarely  foreign  bodies  (fish-bones, 
lumbricoids)  operate  as  excitants. 

Ssrmptoms. — Chronic  obstruction  by  gall-stones,  with  coexisting  catarrhal 
tnfiammation  (catarrhal  angiocholitis),  is  characterized  by  a  distinctive  group 
of  symptoms,  among  the  most  prominent  of  which  are — 

Jaundice, — This  may  be  constant  and  very  intense,  or  intermittent  and 
sligfat,  depending  upon  the  amount  of  obstruction  present.  There  are  periodic 
devations  of  temperature  accompanied  by  a  deepening  of  the  jaundice,  when 
this  symptom  already  exists  (ball-valve  action  of  the  stone).  Itching  is,  as 
a  rule,  a  most  distressing  feature.  A  stone  low  down  produces  obstruction  also 
of  the  pancreatic  ducts,  in  which  case  the  stools  will  contain  a  great  amount  of 
fat  and  imdigested  muscle-fibers. 

Pain,  occurring  in  paroxysms  and  referred  to  the  region  of  the  liver.  This 
b  accompanied  by  fever  that  may  reach  a  high  degree  (102°  to  103°  F. — 
38.8°-39.4°  C),  also  by  chills  and  sweating,  resembling  the  paroxysms  of 
malaria.  Painful  points  in  the  right  side  posteriorly  may  be  annoying;  these 
are  either  constant  or  paroxysmal. 

The  chiUs  are  often  intense,  and  may  present  a  quotidian,  tertian,  or  quartan 
form.  The  temperature  of  the  intervals  is  normal.  The  peculiar  exacerbations 
of  temperature  were  first  described  by  Charcot,  and  to  them  has  been  given 
the  name  of  Charcot's  intermittent  fever.  Concerning  their  nature  Murchison 
writes:  "These  paroxysms  may  be  more  or  less  periodic,  and  may  extend  over 
several  months,  without  necessarily  indicating  pyemic  hepatitis,  the  patient 
ultimately  recovering."  He  adds  that  they  are  probably  analogous  to  febrile 
paroxysms  produced  in  passing  a  catheter  along  the  urethra.  Charcot  believes 
the  etiologic  factor  to  be  a  septic  poison,  bacterial  in  origin  and  the  result  of 
chemical  changes  in  the  bile.  Various  micro-organisms  have  been  detected  in 
the  bile  in  such  cases  {Bacterium  coli  commune,  Streptococcus  pyogenes,  et  al). 
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Gastric  Disturbances, — ^These  may  excite  alarm  during  the  paroxysm. 
Intense  pain  is  complained  of  in  the  epigastrium,  accompanied  often  by  nauset 
and  vomiting,  which,  however,  usually  subsides  at  the  dose  of  the  paroxysm, 
while  the  jaundice  at  this  time  deepens.  Lichty  found  disturbance  of  the 
gastric  secretion  in  75  per  cent,  of  the  cases,  of  which  two-thirds  showed  hypw- 
chlorhydria.  Gastric  motility  was  disturbed  in  about  the  same  proportioD  of 
cases. 

The  symptoms  of  suppurative  cholangitis  are  intense.  The  paroxyms  of 
fever  occur  more  frequently,  the  temperature  merging  into  the  remittoit  tj-pe. 
Grave  constitutional  symptoms,  indicating  septicopyemia,  are  present,  mi 
the  case  rapidly  tends  to  a  fatal  issue.  The  attacks  of  colicky  pain  occur  with 
jaundice,  but  the  latter  symptom  is  less  intense  than  in  the  catarrhal  fonn. 
As  to  hepatic  enlargement,  the  converse  is  true;  this  organ  takes  on  progressi\'e 
enlargement  and  ''may  descend  as  low  as  the  umbilicus,  the  swelling  being  mii- 
form  and  smooth  and  tender  to  pressure"  (Robson).  It  should  be  borne  m 
mind  that  pain  may  be  absent  when  the  disease  is  not  dependent  on  gall-6tone& 
Pneumonia  and  empyema  are  serious  and  not  unconunon  complicationi 
In  ulcerative  angiocholitis  severe  hemorrhage  may  occur,  resulting  either  in 
melena  or  hematemesis.  Mayo  Robson  reports  a  case  in  which  hematemeais 
was  the  only  antemortem  symptom  and  had  been  the  cause  of  deatL  TIk 
process  being  a  septic  one,  it  leads  to  the  constitutional  disturbances  of  septice 
mia  or  septicopyemia.  Pancreatitis  may  be  caused  by  stones  in  the  common 
duct. 

2.  Obstruction  of  the  Cystic  Duct.— This  almost  invariably  causes 
distention  of  the  gall-bladder  (dropsy  of  the  gall-bladder).  If  obstruction 
of  the  cystic  duct  alone  occurs,  jaundice  may  be  entirely  absent,  the  bile  in  the 
distended  tissues  being  replaced  by  a  thin,  mucoid  fluid.  This  is  more  apt 
to  exist  as  the  obstruction  becomes  more  chronic.  In  some  instances  the  Ssr 
tention  is  so  great  as  to  reach  below  the  umbilicus,  and  the  dilated  viscus  has 
has  even  been  mistaken  for  an  ovarian  tumor.  Osier  records  a  case  in  which 
18  oz.  (540.0)  of  fluid  were  removed  from  the  gall-bladder.  The  contents 
are  neutral  or  alkaline  in  reaction,  albumin  often  being  present  in  abundance. 
Catarrhal  inflammation  of  the  gall-bladder  may  be  associated,  causing  pain, 
at  times  being  so  severe  as  to  simulate  hepatic  colic,  and  sensitiveness  in  the 
region  of  the  organ,  although,  as  a  rule,  few  symptoms  are  presented.  The 
examiner  can  feel  an  elastic,  gourd-shaped  tumor  closely  coimected  with  the 
liver,  movable  in  respiration  in  the  vertical,  and  also,  under  the  influence  of 
the  palpating  fingers,  in  the  lateral  direction.  Occasionally  Riedel's  tongu^ 
like  projection  of  the  anterior  margin  of  the  right  lobe  is  palpable.  Given  a 
gall-bladder  well  filled  with  stones  and  a  relaxed  abdominal  wall,  gall-stone 
crepitus  may  be  detectable. 

I  have  reported  some  cases  gi\ang  a  more  or  less  characteristic  clinical 
history  of  cholelithiasis,  in  which  gall-stone  crepitus  on  palpation  furnished 
proof  of  stones  in  the  gall-bladder.  In  one  case  I  combined  auscultation  with 
palpation  and  detected  a  grating  sound.  Rydgaard^  found  that  74  per  cent  of 
135  patients  with  gall-stones  obstructing  the  cystic  duct  had  achyfia  or  hypo- 
chylia. 

If  the  obstruction  persists  for  a  length  of  time,  calcification  or  atrophy 
of  the  bladder  are  common  sequelse.  Complete  obliteration  of  the  canity  of 
the  gall-bladder  may  ensue. 

Among  rarer  sequelse  of  chronic  obstruction  may  be  mentioned:  W 
Empyema  of  the  Gall-bladder. — When  this  takes  place  the  organ  beconacs 
greatly  distended,  and  has  been  known  to  contain  as  much  as  1  pint  of  purulent 
material.    The  symptoms  of  suppurative  cholecystitis  simulate  and  accompany 

^  HaspUalsiidendej  Copenhagen,  Jan.  14,  1920,  p.  17. 
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those  of  purulent  cholangitis;  they  are  sometimes  preceded  by  those  of  catarrh 
of  the  gall-baldder  and  ducts.  Perforation  may  occur,  giving  rise  to  circum- 
scribed periportal  abscesses  or  to  generalized  peritonitis  (see  also  Acute  In- 
fectious Cholecystitb,  p.  859). 

More  Remote  Effects  of  Qall-stones.— These  will  be  spoken  of  imder 
three  headings: 

1.  Stricture  of  the  duct,  resulting  from  ulceration  and  cicatrization  produced 
by  the  passage  of  a  stone. 

2.  Intestinal  obstruction,  due  to  impaction  of  stones  or  volvulus. 

3.  Biliary  fistuke  resulting  from  perforations. 

4.  Chronic  pericholecystic  adhesions. 

1.  Stricture  of  the  Duct. — Obliteration  of  the  conmion  duct  may  result 
bom  the  passage  of  a  gall-stone,  giving  rise  to  ulceration  and  cicatrization,  or 
the  stone  may  become  impacted  and  lead  to  adhesions  and  permanent  closure 
of  the  duct  below  it  (Murchison).  When  due  to  ulceration  the  seat  of  the 
stricture  b  usually  low  down  in  the  common  duct. 

The  symptoms  are  those  of  chronic  obstructive  jaundice  (Osier).  In 
many  cases  there  will  be  an  antecedent  history  of  the  passage  of  gall-stones. 
In  all  cases  in  which  the  symptoms  of  gall-stones  are  followed  by  permanent 
jaundice  without  pain  it  may  be  suspected  either  that  the  calculus  has  become 
firmly  impacted  or  that  it  iias  produced  organic  stricture  or  closure  of  the 
duct. 

2.  Xntestinal  Obstruction  from  Impaction  of  Gall-stones. — ^The  ileum  is 
commonly  the  seat  of  obstruction  by  gall-stones  that  may  give  rise  to  intus- 
susception or  cause  ulceration  and  gangrene  of  the  bowel  with  perforation  and 
fatal  peritonitis.  The  latter  event,  however,  occurs  more  frequently  when  the 
biliary  concretions  are  situated  in  the  cecum.  Rarely  they  are  found  in  the 
appendix,  and  may  produce  appendicitis.  Cases  of  impaction  in  the  rectum 
of  biliary  calculi  have  been  recorded.  I  saw  a  case  with  the  late  Dr.  R.  Bruce 
Bums. 

Symptoms. — If  the  impaction  occurs  in  the  small  intestine,  the  abdomen 
becomes  tympanitic  and  tender  on  pressure.  The  contents  of  the  stomach  are 
first  vomited,  followed  by  bile  and  stercoraceous  matter.  Symptoms  of  peri- 
tonitis develop  and  continue  until  either  the  impaction  disappears  or  death 
ensues.  Ileus,  the  result  of  biliary  concretions,  is  common  in  females  of  ad- 
vanced age,  and  adhesions  about  the  gall-bladder  region  may  obstruct  the 
lumen  of  the  bowel.  The  history  of  previous  acute  attacks  would  tend  to 
confirm  the  diagnosis.  The  pain  is  intense.  The  duration  of  the  last  attack 
is  often  short. 

3.  Perforation  may  occur  with  the  establishment  of  fistulous  communicor 
Hons  between  the  gall-bladder  and  stomach,  intestinal  canal,  bladder,  vagina, 
lungs,  abdominal  parietes,  or  portal  vein.  Fistulse  between  the  gall-bladder 
and  stomach  are  rare,  though  cases  are  recorded  by  Oppolzer,  Frerichs,  Cru- 
veilhier,  Murchison.  and  others.  Cruveilhier  states  that  vomited  gall-stones 
necessarily  reach  the  stomach  through  fistulous  tracts,  as  the  passage  through 
the  pylorus  would  be  impossible. 

Fbtulse  into  the  duodenum  are  of  much  more  common  occurrence,  ulcera- 
tion taking  place  Usually  in  the  fundus  of  the  gall-bladder  and  in  the  descending 
or  third  portion  of  the  duodenum :  39  cases  are  recorded  of  fistulous  communica- 
tion with  the  colon  (Osier).  I  have  reported  a  fortieth  case.  In  6  of  9  cases 
reported  by  Murchison  carcinoma  of  the  gall-bladder  was  present.  Fistulse 
into  the  urinary  passages  may  occur,  2  authenticated  cases  being  reported. 
The  distended  gall-bladder  may  come  in  contact  with  the  urinary  viscus,  or 
the  stone  may  perforate  into  the  pelvis  of  the  kidney  and  pass  through  the 
ureter  into  the  bladder. 
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Fistulous  openings  through  the  abdominal  parietes  are  the  most  com- 
mon, the  place  of  exit  of  the  biliary  concretions  being  usually  in  the  regjoD  of 
the  gall-bladder  or  at  the  umbilicus,  to  which  it  may  be  directed  by  the  suspen- 
sory ligament  of  the  liver.  As  many  as  600  stones  have  been  removed  from  the 
gall-bladder  in  this  manner.  Advanced  life  and  female  sex  are  said  to  be 
predisposing  causes.  Courvoisier's  statistics  show  184  cases,  in  78  of  wfaidi 
recovery  took  place. 

Fistulae  into  the  pleura,  bronchi,  and  vagina  have  been  recorded,  but  lie 
extremely  rare.  Courvoisier  records  24  cases  of  fistulse  into  the  lungs,  only 
7  of  which  terminated  in  recovery.  Fauconneau,  Dufoesne,  Freridis,  Bristove, 
and  Murchison  mention  cases  of  fistulse  into  the  portal  vein,  with  the  presence 
of  biliary  concretions  in  the  latter. 

4.  Chronic  Peiicholecystic  Adhesions. — Adhesions  which  are  due  to 
previous  infectious  inflammation,  either  acute  or  chronic,  of  the  biliar>'  tract 
are  of  frequent  occurrence.  Their  pathogenesis  is  analogous  to  that  seen 
elsewhere  in  the  body  (e.  g.,  appendix). 

Symptoms. — ^The  clinical  recognition  of  the  adhesions  offers  formidable 
difiiculty.  More  or  less  periodic  attacks  of  biliousness  and  indigestion  without 
apparent  cause,  and  accompanied  by  pain  and  tenderness  to  deep  pressure 
over  the  region  of  the  gall-bladder  or  pylorus,  with  rigidity  of  the  overlyinf 
muscles,  form  a  grouping  of  significant  diagnostic  points.  A  roentgen-ny 
examination  should  be  undertaken.  Either  the  pylorus  or  duodenum  may 
become  obstructed,  with  ensuing  gastrectasb. 

Diagnosis. — I  would  strongly  urge  an  exploratory  celiotomy  as  an  a^ 
curate  means  of  diagnosis  in  obscure  cases. 

Treatment  of  Foregoing  Conditions.— The  indications  for  treat- 
ment in  cholelithiasis  are:  (a)  to  remove  the  cause;  (6)  to  relieve  the  paroxysms 
of  hepatic  colic,  and  (c)  to  adopt  palliative  or  radical  measures  for  the  removal 
of  the  stones. 

Preventiye  Treatment. — ^This  has  reference  to  the  removal  or  mitigation 
of  the  predisposition.  The  diet  should  be  as  simple  as  {possible,  consisting 
largely  of  skimmed  milk,  lean  meat,  eggs,  fruit,  and  green  vegetables.  Fatty 
foods,  sugars,  starches,  and  pastries  are  to  be  strongly  interdicted.  All  foods 
should  be  thoroughly  masticated,  so  as  to  digest  easily,  and  meals  should 
be  taken  at  regular  intervals.  Systematic  exercise  in  the  open  air  is  of  signal 
value,  as  it  stimulates  the  flow  of  bile.  Punkhauer  strongly  recommends 
horseback-riding  for  obstructions  in  the  common  duct.  Drugs  that  have 
supposedly  an  influence  upon  hepatic  function  are  chiefly  the  salicylates  and 
ox-gall.  In  my  own  experience  1  dram  (4.0)  of  sodium  phosphate  dissolved 
in  a  glass  of  hot  water  in  the  morning  on  rising  has  yielded  excellent  results. 
The  same  dose  may  be  repeated  before  the  noon  and  evening  meak,  if  required. 
Constipation  should  be  carefully  avoided. 

To  prevent  recurrences  a  course  of  alkaline  treatment  at  some  of  the  more 
noted  mineral  springs  (Bedford,  Vichy,  Carlsbad)  is  often  attended  with  good 
results.  The  efficacy  of  the  Carlsbad  treatment  lies  in  reducing  inflammatorj 
processes,  and  not  in  the  expulsion  or  solution  of  the  gall-stones.  "As  the 
result  of  Carlsbad  treatment,  Fink,  in  375  cases,  had  good  results  in  291  = 
72.8  per  cent.,  of  which  20  cases,  or  4.95  per  cent.,  had  relapse"  (Forcheimer). 

Treatment  of  the  Paroxysm  of  Biliary  CoUc. — At  the  very  onset  of  an  attack 
of  hepatic  colic  the  prompt  exhibition  of  morphin  or  of  codein  may  greatly 
mitigate  an  attack..  The  former  may  be  given  h>T)odermically  in  J-  to  }-gr- 
(0.008-0.016)  doses  every  hour  until  relief  follows;  the  latter  Ls  e.xliibited  by 
the  mouth  in  doses  of  1  gr.  (0.005)  every  hour.  Inhalations  of  chloroform, 
with  morphin  hypoderniically,  the  former  being  continued  until  the  latter 
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has  taken  effect,  is  the  typical  treatment  of  an  attack.  Oilman  Thompson 
recommends  chloroform  (ni^xx — 1.3)  by  mouth  for  the  relief  of  pain. 

Hot  baths  and  hot  applications  (with  coimterirritation)  over  the  liver 
are  valuable  aids  in  the  treatment  of  hepatic  colic,  being  given  at  a  temperature 
of  98**  to  100^  F.  (36.6°-37.7°  C),  and  continued  for  twenty  minutes,  if  endur- 
abky  so  as  to  effect  relaxation.  If  cardiac  depression  results  and  the  pulse 
becomes  weak,  the  baths  should  be  discontinued.  Hot  flaxseed-poultices, 
dpths  wrung  out  of  hot  water,  hot  hop-bags,  or  turpentine  stupes  may  be 
applied  over  the  hepatic  region  until  the  attack  subsides.  Ice-poultices  have 
been  advised  by  Buchetan. 

If  shock  or  syncope  should  develop,  the  body-temperature  must  be  main- 
tained by  hot  bottles  or  bricks  placed  in  contact  with  the  surface  of  the  body, 
together  with  strychnin  (gr.  ^ — 0.0021),  atropin  (gr.  j^ — 0.00042),  and 
brandy  (1  dram— 4.0)  hypodermically. 

Nausea  and  vomiting  may  be  reduced  by  15-drop  doses  of  spirits  of  chloro- 
form every  half-hour;  also  by  brandy  or  champagne. 

In  mild  cases  sodium  salicylate  (gr.  viij  to  xv — 0.5-1.0  in  twenty-four 
hours),  recommended  by  Prevost  and  Binet,  or  codein  (gr.  j — 0.06),  with  phen- 
acetin  (gr.  x — 0.6),  every  few  hours  gives  relief.  Purgation  and  remedies  pre- 
sumed to  act  as  cholagogues,  given  during  an  acute  seizure,  are  harmful  in 
their  effects.  The  aim  should  be  to  reduce  the  inflammatory  process  in  the 
gall-bladder.  D.  D.  Stewart  well  says:  "The  treatment  of  recent  cases  of  stone 
in  the  common  duct  belongs  to  the  physician  but  a  short  time  only."  If  the 
gall-bladder  is  palpable  after  an  attack  of  hepatic  colic,  the  cystic  duct  is  prob- 
ably obstructed  and  the  treatment  is  surgical. 

Treatment  for  Removal  of  Gall-stones. — Solvents  for  the  stones  have  been 
tried  at  various  times,  among  them  being  Durande*8  method  (turpentine  and 
ether),  but  so  far  all  such  methods  of  treatment  have  been  unsuccessful. 

Of  the  various  siu*gical  measures  for  the  removal  of  gall-stones  the  follow- 
ing are  the  chief:  (a)  Removal  of  the  stone  from  the  common  duct  (choledochot- 
oniy);  (6)  removal  of  the  stone  from  the  cystic  duct  (cholecystotomy) ;  (c) 
establishing  a  fistulous  opening  between  the  gall-bladder  and  the  bowel  (cho- 
lecystenterostomy) ;  (d)  extirpation  of  the  gall-bladder  (cholecystectomy),  the 
latter  operation  giving  a  mortality  of  17  per  cent.,  according  to  Murphy's 
statistics.  And  operative  procedure  is  indicated  in  infectious  (suppurative) 
diolecystitis  as  well  as  in  infectious  (suppurative)  cholangitis;  e.  g.j  evacuation 
and  drainage.  W.  Mayo  has  operated  on  510  cases  of  cholelithiasis  with  a 
death-rate  of  only  3  per  cent.  Of  326  cases  of  gall-stones  complicated  with 
biliary  infection  and  malignant  disease,  16,  or  5  per  cent.,  proved  fatal.  Kehr 
has  never  had  a  recurrence  in  900  operations  for  cholelithiasis;  Toeplitz  has  had 
recurrence  in  14.2  per  cent. 
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Carcinoma  of  the  gall-bladder  and  bile-ducts  may  occur  as  a  primary 
disease  and  exist  over  a  long  period  of  time  without  being  recognized. 

Pathology. — The  gall-bladder,  as  the  result  of  obstruction  of  the  duct, 
is  often  greatly  distended,  measuring  as  much  as  7  inches  (17.7  cm.)  in  length 
(in  a  case  reported  by  Harley)  from  the  entrance  of  the  duct  to  the  fundus, 
and  being  filled  with  a  cloudy  liquid,  somewhat  resembling  barley-water,  that 
contains  flakes  of  epithelium,  granular  matter,  and  particles  of  inspissated 
bile.  If  the  growth  be  near  the  duodenal  orifice,  the  common  and  cystic 
ducts  are  often  greatly  distended,  and  the  dilatation  may  extend  into  the  he- 
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Stenosis  may  result  from  any  of  the  following  causes:  (a)  Roundrworms 
in  the  duct  (rarely) ;  (6)  foreign  Ixxlies,  as  seeds;  (c)  ulceration  and  cicatrization 
following  the  passage  of  gall-stones  (most  commonly) ;  {d)  pressure  from  with- 
ottt,  as  from  tumors  (carcinoma  chiefly)  of  the  head  of  the  pancreas  and  pylorus 
(laie);  (c)  abdominal  tumors;  (/)  aneurysm  of  the  abdominal  aorta  or  of  the 
ediac  axis  (rare);  {g)  secondary  enlargement  of  the  lymphatics  of  the  liver 
(common) ;  {h)  more  rarely  in  man  than  in  the  lower  animals  Distoma  hepaiicum, 
or  liver-flukes  and  echinococci;  (i)  adhesions  due  to  chronic  peritonitis. 

Pathology. — If  the  stenosis  is  of  recent  origin  the  liver  is  enlarged  and 
allows  more  or  less  congestion,  with  some  increase  of  the  connective-tissue 
dements.  The  substance  is  firmer  than  normal,  the  color  varying  from  an 
oBve  green  to  a  deep  bronze.  If,  however,  the  obstruction  be  of  long  standing, 
the  presence  of  the  dilated  intrahepatic  ducts  and  the  increase  of  connective 
tissue  cause  secondary  atrophy  of  the  hepatic  cells,  with  a  diminution  in  the 
aiK  of  the  organ. 

The  symptoms  vary  greatly  according  to  the  cause  of  the  stenosis,  but  in 
tibe  main  they  are  those  of  chronic  obstruction  of  the  duct — viz.,  paroxysmal 
pain  in  the  region  of  the  liver,  referred  to  the  right  shoulder;  jaundice  of  varying 
intensity,  but  gradually  deepening  after  each  attack;  and  gastric  disturbance, 
with  ague-like  paroxysms  (fever  and  sweating),  the  latter  being  most  frequently 
met  with  in  occlusion  from  gall-stones. 

Diagnosis. — ^The  pathognomonic  symptoms  determining  the  nature 
rf  the  stenosis  are  very  often  wanting,  and  the  diagnosis  is  rendered  cor- 
i^c^ndingly  difficult.  On  the  other  hand,  stenosis  or  complete  occlusion  of 
^  bile-passages  calls  for  diagnosis  princifmlly  on  account  of  the  special  cause 
^  causes  of  the  given  case. 

When  the  condition  is  due  to  lumbricoid  worms  reflex  symptoms  usually 
4>pear,  as  pruritus  of  the  nose  and  anus,  grinding  of  the  teeth  during  sleep, 
•od  convulsions. 

In  carcinoma  of  the  head  of  the  pancreas  or  the  pylorus  pressing  on  the  ducts 
^  growth  may  be  detected  by  palpation,  together  with  a  recognition  of 
'iHkre  or  less  characteristic  features  {vide  Carcinoma  of  Pancreas),  and  the  rapid 
^iHaise  of  the  disease. 

^  Abdominal  aneurysm  may  give  rise  to  obstruction  of  the  duct  without 
^rfng  evidenced  by  physical  signs.  Usually,  however,  when  the  sacculation 
^v^eaaes  against  the  bile-duct,  the  throbbing  in  the  epigastrium,  the  tumor 
i^liich  can  often  be  grasped),  and  the  expansile  pulsation  on  palpation  will 
^^nd  to  establish  the  cause  of  the  obstruction. 

TVhen  due  to  cancerous  nodules  in  the  liver  there  is  usually  a  history  of  prim- 
ly carcinoma  of  the  stomach,  mammary  gland,  rectum,  or  of  one  of  the 
[felvic  viscera.  Osier  records  a  case  in  which  jaundice  (thought  to  have  been 
^tarrhal  in  origin)  developed  seven  weeks  previously.  On  careful  examina- 
^^Ti  '*a  small  nodule  was  detected  at  the  umbilicus,  which  on  removal  proved 
^  fce  scirrhous." 

^Tien  the  stenosis  is  due  to  ulceration  following  the  passage  of  gall-stones, 
^^  history  of  biliary  colic,  and  of  paroxysmal  pain  with  jaundice  and  inter- 
°^^tent  fever,  will  serve  to  establish  the  cause. 

,     If  the  fever  be  of  the  continued  ty^  and  the  liver  uniformly  enlarged,  with 

^!|^  development  of  jaimdice,  the  case  is  probably  one  of  hypertrophic  cirrhosis; 

'^^reas  if  the  enlargement  be  progressive  and  nodules  can  be  detected  on  pal- 

^tion  in  addition  to  the  appearance  of  cachexia  and  jaundice,  carcinoma  is 

^^oubtedly  present. 
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Pbysical  sifi^ns  aid  but  little  in  the  diagnosis,  as  obstruction  of  the  codudod 
duct  is  usually  unattended  by  any  great  enlargement  of  the  gaO-baldder. 

In  many  cases  only  by  remembering  the  various  causes  and  diminating 
them  carefully,  one  by  one,  can  a  diagnosis  be  rendered. 

The  prognosis  varies  according  to  the  cause  of  the  stenosis.  GenenBy 
speaking,  the  outlook  is  rather  grave,  since  many  of  the  causative  oondidoos 
are  fatal.  If  the  obstruction  is  due  to  cicatricial  contraction,  the  prognosb 
is  guardedly  favorable  as  to  life,  but  hopeless  as  to  recovery.  If  the  obstnKj- 
tion  is  permanent,  the  case  ends  fatally. 

The  treatment  of  occlusion  of  the  bile-ducts  varies  according  as  it  is  due 
to  cicatricial  contraction  following  ulceration  or  to  foreign  bodies  (seeds  or 
lumbricoid  worms),  or  to  gall-stones  or  tumors  pressing  upon  or  involving  the 
ducts  or  adjacent  organs  (pancreas,  pylorus).  If  the  stenosb  follows  uken- 
tion  in  the  duct,  and  is  sufficient  to  cause  almost  complete  occlusion  with 
biliary  retention,  the  operation  of  cholecystenterostomy  may  become  neces- 
sary in  order  to  prevent  dilatation  of  the  gall-bladder  with  resorption  of  bDe. 

Foreign  bodies  in  the  duct  may  be  removed  by  free  purging,  aided  by  the 
liberal  use  of  alkaline  mineral  waters.  In  critical  cases  the  operation  of  dio- 
lecystotomy  is  recommended. 

Gall-stones  form  the  most  frequent  causes  of  stenosis,  and  the  treatment, 
both  for  the  prevention  and  removal  of  calculi,  has  already  been  described  in 
the  discussion  of  Biliary  Calculi  (vide  p.  860) . 


ICTERUS  NEONATORUM 

Definition. — By  the  term  "icterus  neonatorum"  is  meant  jaundice  oocll^ 
ring  in  the  newborn.  It  is  seen  in  about  two-thirds  of  all  newborn  infants,  is 
unaccompanied  by  any  other  lesions,  and  pursues  a  favorable  course.  Icterus 
neonatorum  must  not  be  confounded  with  jaundice  occurring  in  the  newborn 
and  dependent  upon  various  pathologic  causes — e.  g.,  congenital  stricture  or 
absence  of  the  duct,  syphilitic  disease  of  the  liver,  duodenal  catarrh,  and  septi- 
cemia, as  a  result  of  infection  through  the  umbilical  vein.  In  this  form  the  skin 
and  conjunctivae  are  more  or  less  icteroid,  the  urine  is  loaded  with  bile-pigment, 
while  the  feces  are  of  a  pipe-clay  variety.  Hence  it  differs  in  its  symptom- 
atology from  true  icterus  neonatorum. 

The  secretion  of  bile  begins  before  birth,  and  Zweifel  found  bile-pigment 
and  bile-acids  in  the  contents  of  the  intestines  of  a  three-month  fetus.  Hence 
well-marked  jaundice  may  be  a  congenital  condition. 

Etiology. — The  following  are  the  main  causes:  1.  The  ductus  venosus 
may  remain  patulous,  allowing  some  of  the  portal  blood,  containing  bile,  to 
flow  into  the  systemic  circulation  (Quincke).  2.  Diminished  pressure  in  the 
portal  vessels  from  ligation  of  the  umbilical  vein  causes  increased  tension  m 
the  hepatic  capillaries  and  absorption  of  bile.  3.  It  is  probable  that  the  ex- 
ternal conditions  are  in  some  way  concerned  in  the  appearance  of  the  disease 
(Osier).  4.  The  destruction  of  red  corpuscles  may  be  followed  by  an  increased 
amount  of  bile-pigment  in  the  liver. 

Symptoms. — The  skin  is  tinted  greenish  yellow,  resembling  somewhat 
that  of  chlorosis.  The  mucous  membranes  are  pale  and  the  conjunctly* 
pearly  white  except  in  the  severer  cases,  when  they  show  a  slight  discoloration. 
The  icterus  usually  appears  on  the  second  or  third  day  of  life.  The  pulse  »s 
feeble  and  sometimes  rapid.  Auscultation  over  the  base  of  the  heart  often 
reveals  a  soft  systolic  murmur,  associated  with  a  venous  hum  in  the  neck. 
According  to  Murchison,  icterus  neonatorum  differs  from  the  pathologic  form 
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in  that — (1)  the  conjunctivre  are  of  a  natural  color;  (2)  the  urine  is  free  from 
bile-pigment;  (3)  the  yellow  color  gradually  fades  from  the  skin  after  a  few 
days;  (4)  the  child  is  quite  well  and  the  bowels  are  acting  properiy. 

Prognosis. — The  jaundice  gradually  disappears  spontaneously  at  the  end 
of  three  or  four  days. 

Treatment. — ^As  a  rule,  nothing  beyond  hygienic  measures  are  required. 
The  diet  need  not  be  restricted. 


VASCULAR  (CIRCULATORY)  AFFECTIONS  OF  THE  LIVER 

ANEMIA 

The  physical  symptoms  of  this  condition  are  absolutely  ni/,  and  its  existence 
only  discoverable  postmortem.  Its  most  common  causes  are  those  of  general 
anemia,  fatty  and  amyloid  degeneration. 

HYPEREMIA 

Definition. — An  excess  of  blood  in  the  liver.  This  may  be  of  two  varieties : 
(a)  active  and  (6)  passive,  the  latter  being  the  more  common. 

ACUTE  HYPEREBSIA 
{Active  Congestion)  • 

Definition. — An  excess  of  arterial  blood  in  the  liver. 

Etiology. — Among  the  common  causes  are  luxurious  living,  sedentary 
habits,  alcoholism,  traumatism,  acute  infectious  diseases  (typhus,  typhoid), 
and  pernicious  malaria.  The  condition  may  also  be  vicarious,  due  to  a  sudden 
cessation  of  menstruation  or  of  hemorrhage  in  other  parts  of  the  body.  A 
physiologic  condition  is  the  temporary  hyperemia  that  occurs  during  the  in- 
gestion of  a  full  meal. 

Symptoms. — There  are  no  symptoms  characteristic  of  this  condition; 
those  present  in  the  different  cases  are  varied  and  referable  to  disturbances 
of  other  viscera,  as  in  coexisting  cardiac  hypertrophy  or  gastro-intestinal 
catarrh.  There  is  a  sense  of  fulness  and  distress  in  the  right  hypochondrium, 
most  marked  during  the  height  of  the  digestive  process,  with  tenderness  on 
palpation  over  the  margin  of  the  organ. 

Prognosis  and  Course. — It  is  impossible  to  make  any  definite  statement 
as  to  the  course  and  prognosis  of  active  hyperemia,  these  depending  wholly 
upon  the  cause  of  the  affection.  When  due  to  errors  of  diet  and  hygiene  the 
condition  is  easily  remedied;  the  prognosis  of  hyperemia  accompanying  hepatic 
cirrhosis,  however,  is  decidfedly  grave. 

PASSIVE  htperebha 
(Passive  Congestion) 

Definition. — An  increase  of  venous  blood  in  the  liver. 

Pathology. — ^The  organ  is  enlarged  and  changed  into  a  deep-red  color, 
while  its  substance  is  firmer  than  normal.  The  center  of  the  lobule  (the 
area  of  the  hepatic  vein)  becomes  deeply  pigmented,  the  i>eriphery  (occupied 
by  the  portal  vein)  being  lighter  in  color,  sometimes  owing  to  fatty  infiltration. 
Because  of  its  mottled  appearance  this  has  received  the  name  of  "nutmeg 
Uver." 

In  long-standing  passive  congestion  there  is  an  increase  of  connective 
tissue,  due  to  a  proliferation  of  round-cells,  causing  atrophy  of  the  parenchyma. 
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the  veins;  (e)  it  may  be  occasioned  by  ulcerative  affections  of  the  bowels  ind 
appendicitis,  and  pylephlebitis  may  precede  its  occurrence;  (/)  slowing  of  the 
circulation  due  to  splenic  diseases,  such  as  marasmus.  It  is  more  common  in 
males  than  females,  and  occurs  at  all  ages. 

Symptoms  may  be  almost  lacking  in  portal  obstruction,  or  the  condition 
may  simulate  cirrhosis  of  the  liver.  In  ordinary  cases  the  symptoms  are 
very  slight,  the  hepatic  circulation,  as  shown  by  Cohnheim  and  Litton,  being 
"sufficient  for  the  nourishment  of  the  liver  and  secretion  of  the  bile"  (Henry). 

If  the  occlusion  be  complete,  edema  followed  by  the  rapid  development  of 
ascites  may  occur.  In  such  cases  loss  of  strength  is  persistent  and  progressive, 
and  death  may  result  from  exhaustion.  Hemorrhages  due  to  venous  stasis  may 
occur  from  the  nose,  stomach,  and  intestines.  Jaundice  and  diarrhea  occur 
frequently,  the  former  being  the  result  of  obstruction  to  the  biliary  passages 
from  the  same  causes  that  produce  the  thrombosis  or  of  the  diminished  pressure 
in  the  portal  area.  On  palpation  the  liver  is  found  slightly  enlarged  and  tender 
on  pressure,  and  projecting  below  the  lower  margin  of  the  ribs;  the  spleen  b 
also  enlarged.  Percussion  also  reveals  enlargement  of  the  splenic  area.  If 
asdtes  is  present,  percussion  will  reveal  dulness  in  the  flanks,  changing  with 
the  position  of  the  patient;  and  on  gently  tapping  one  side  of  the  belly  wall, 
with  the  hand  on  the  opposite  side,  a  wave  of  fluctuation  will  be  felt. 

The  diagnosis  of  portal  thrombosis  is  often  extremely  difficult.  "A 
suggestive  symptom,  however,  is  sudden  onset  of  the  most  intense  engorge- 
ment of  the  branches  of  the  portal  system"  (Osier). 

"Pylethrombosb  may  be  regarded  as  probable  if  no  other  possible  cause 
of  the  portal  obstruction  seems  likely,  and  if  we  are  able  to  discover  a  cause 
for  thrombosis,  like  a  former  attack  of  circumscribed  peritonitis"  (Strumpell). 

SequeUB. — If  the  emboli  are  septic  in  origin,  an  abscess,  with  all  its  accom- 
panying symptoms,  will  be  the  result.  Hemorrhagic  infarction  may  occur, 
but  is  very  rare,  since  a  free  anastomosis  exists  between  the  lobular  plexuses  and 
the  hepatic  artery. 

The  prognosis  is  always  unfavorable,  although  certain  cases  have  been 
demonstrated  by  autopsy  to  have  improved  temporarily. 

Course  and  Duration. — Nothing  definite  can  be  stated  in  regard  to 
the  course  and  duration,  since  these  depend  entirely  upon  the  cause. 

Treatment. — ^The  symptoms  resulting  from  portal  congestion,  due  to 
thrombi  in  the  portal  vein,  are  those  described  under  Cirrhosis  of  the  Liver, 
and  the  treatment  is  identical  with  that  of  interstitial  hepatitis.  Septic  emboli 
rarely  give  rise  to  abscesses;  the  treatment  is  symptomatic.  It  has  been  recom- 
mended to  take  the  coagulation  period  of  the  blood,  and  if  found  to  be  abnor- 
mally brief,  citric  acid  should  be  employed. 

SUPPURATIVE  PYLEPHLEBmS 

I)efinition. — ^A  purulent  inflammation  of  the  portal  vein  or  its  branches. 

Pathology. — If  noted  in  the  early  stages,  the  coats  of  the  portal  vein 
are  distended  and  thickened,  and  the  connective  tissue  surrounding  the  portal 
area  is  infiltrated  and  the  seat  of  minute  ecchymoses.  The  inflammation  usually 
originates  in  the  smaller  veins  of  the  portal  system  or  in  the  hepatic  branches 
of  the  vein  itself;  the  main  trunk  is  attacked  least  often.  Numerous  thrombi 
are  fc|und  obstructing  the  vein  and  its  branches,  which  finally  undergo  suppura- 
tion. From  these,  emboli  enter  the  circulation  and  are  carried  to  all  parts  of 
the  liver,  forming  metastatic  abscesses.  In  advanced  cases  the  whole  organ 
(especially  the  peripheral  parts)  becomes  infiltrated  with  pockets  of  pus,  that 
communicate  with  the  portal  vein  or  its  branches,  and  extend  in  some  instances 
into  the  mesenteric  or  gastric  veins.  A  single  large  abscess  may  be  present, 
but  multiple  abscesses  are  the  rule.    The  contents  may  be  very  fetid  and  bile 
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suddenly  with  the  development  of  edema  and  ascites.    The  liver  is  rarely 
enlarged. 

Prognosis. — ^This  depends  wholly  upon  the  cause  of  the  affection.  Thrombi 
in  the  portal  vein  often  give  rise  to  a  suppurative  pylephlebitis,  terminating 
in  hepatic  abscess;  tumors  are  rarely  accessible;  whereas  fibroid  conditions  of  the 
liver  causing  cicatricial  contraction  are  incurable.  As  a  rule,  the  prognosis 
may  be  said  to  be  guardedly  unfavorable. 


AFFECTIONS  OF  THE  HEPATIC  BLOOD-VESSELS 

Osier  records  a  case  of  stenosis  of  the  hepatic  veins  that  was  associated  with 
fibroid  obliteration  of  the  inferior  vena  cava,  with  a  greatly  enlarged  and 
cirrhotic  liver.  Among  other  affections  of  the  hepatic  veins  are:  (o)  Emboli, 
originating  from  a  thrombus  in  the  right  auricle,  and  (6)  dilatation,  from  stasis 
of  the  blood-current  flowing  to  the  right  heart,  due  to  enlargement  of  the 
latter. 

Affections  of  the  hepatic  arteries  are  exceedingly  rare,  but  may  occur  in 
one  of  the  following  forms:  (a)  Aneurysm, — Only  10  or  12  cases  of  aneurysm 
have  been  reported.  (6)  Hypertrophy  and  Dilatation, — ^These  may  occur  in 
connection  with  general  hepatic  cirrhosis,  the  cicatricial  bands  obstructing 
the  lumen  of  the  artery,  and  causing  thickening  in  some  places,  and  ampullae, 
or  sac^like  dilatations,  in  others,  (c)  Sclerosis. — This  may  form  a  part  of  a 
general  arteriosclerosis,  though  it  occurs  oftener  in  connection  with  cirrhosis 
or  syphilitic  hepatitis. 


ATROPHY  AND  HYPERTROPHY  OF  THE  LIVER 

(a)  Atrophy. — Simple  atrophy  of  the  liver  may  result  from  pressure  (corset- 
liver),  syphilis,  advanced  cirrhosis,  senility,  and  from  the  toxic  action  of  phos- 
phorus, arsenic,  or  chloroform — all  factors  that  induce  rapid  fatty  degeneration 
with  cell  destruction. 

(6)  Hypertrophy  is  of  two  kinds:  (1)  true  and  (2)  false,  (1)  True  hyper- 
trophy may  be  subdivided  into  simple  and  numerical,  the  latter  referring  to  an 
increase  in  the  number  of  the  parenchymatous  cells,  and  not  necessarily  im- 
plying an  increase  in  the  size  of  the  organ. 

The  two  causes  of  simple  hypertrophy  are  active  and  passive  congestion. 
The  principal  causes  of  numerical  hypertrophy  are  as  follows:  Leukemia, 
hypertrophic  cirrhosis,  atrophic  cirrhosis  (hyperplasia),  syphilis,  diabetes, 
and  malaria. 

(2)  Pseudo-  or  false  hypertrophy  occurs  in  amyloid  and  fatty  infiltration, 
carcinoma,  and  abscess,  and  consists  in  an  increase  in  the  tissues  least  con- 
cerned in  the  function  of  the  organ. 


HEPATIC  INFILTRATIONS  AND  DEGENERATIONS 

AMYLOm  mnLTRATION 
(Waxy,  Lardaceous,  Bacony,  or  Albuminoid  InfiUraiion;  Amyloid  Disease) 

Definition. — A  deposit  in  the  hepatic  connective  tissues  of  a  peculiar 
substance,  which  was  formerly  held  to  resemble  starch,  but  has  recently  been 
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Symptoms. — ^Wlien  amyloid  disease  occurs  in  children  the  subjects  are 
poorly  developed  and  puny,  the  complexion  is,  as  a  rule,  muddy  or  sallow, 
ad  the  abdomen  usually  prominent.  Occasionally  the  skin  is  exceedingly 
tnnqiarent.  At  any  age  gastro-integlinat  symptoms  occur,  prominent  among 
lUch  are  marked  constipation  and  a  capricious  appetite.  Mental  phenomena, 
impairment  of  memory  and  inability  to  concentrate,  are  not  unusual  in  this 
e.  Pain  about  tl^  hepatic  region  is  a  rare  s>Tnptom.  The  spleen  is 
y  enlarged  from  coexistent  amyloid  infiltration.  The  urine  often  con- 
albumin  (globulin  b  nearly  always  present),  renal  epithelium,  and  waxy 
triiMSsts;  it  is  of  somewhat  lowered  specific  gravity,  but  may  be  scanty  and 
dnk  ook»ed.  Diarrhea,  with  slimy  dejecta,  is  conmionly  present.  The 
fipieal  supu  show  an  increase  in  the  area  of  hepatic  dulness;  the  edges  of  the 
extend  below  the  costal  margin  and  have  a  rounded  outline.  Some- 
however,  the  edge,  even  in  a  very  great  enlargement,  is  sharp.  Wilks 
of  an  amyloid  liver  weighing  14  pounds — 6.35  kgms.  (Osier).  In  rare 
the  liver  b  reduced  in  size. 
Diagnosis. — ^The  foregoing  symptoms  and  physical  signs,  in  conjunction 
with  an  Otdinarily  dear  etiology  (syphilb,  tuberculosb,  or  other  primary 
in  some  other  part  of  the  body)  and  amyloid  degeneration  elsewhere, 
sufficient  to  establish  the  diagnosb. 
Treatment. — As  amyloid  disease  is  almost  invariably  a  secondary  condi- 
tion, the  treatment  must  be  directed  to  the  removal  of  the  primary  cause, 
iriiether  syphilb,  tuberculosb,  or  rickets.  It  has  been  shown  recently  that 
amyloid  degeneration  may  disappear  if  the  primary  cause  can  be  removed. 
The  diet  should  consbt  of  nitrogenous  or  animal  sul^tances,  with  a  minimum 
amount  of  fat.  French  rolls  and  bran  or  gluten  bread  are  allowable,  together 
with  lean  meat,  wholesome  cereab,  and  green  vegetables.  Stimulants  are  to 
be  strictly  avoided.  Moderate  exercise,  with  the  judicious  use  of  Turkish 
(hot-air)  and  Russian  (hot-vapor)  baths,  b  also  of  great  value. 

Many  drugs  are  mentioned  in  the  treatment  of  this  disease,  among  the  more 
important  being  the  ammonium  salts  (the  chlorid,  gr.  v  to  x — 0.3-0.6 — three 
four  times  a  day)  and  other  alkalies. 

When  syphilb  has  been  clearly  establbhed  as  an  etiologic  factor  of  the 
the  tincture  of  iodin  in  10-  to  15-minim  (0.6-1.0)  doses,  well 
dfluted,  has  been  recommended  to  be  given  three  or  four  times  daily.  Cod- 
Ever  oil  as  a  nutritive,  if  tubercuobb  be  associated,  has  been  tried  with  good 
eBect.  Of  tonics,  the  dilute  mineral  acids,  given  in  moderate  doses,  have 
probably  achieved  the  best  results. 

FATTT  LIVER 

The  term  'fatty  liver"  embraces  (a)  fatty  infiltration,  or  a  deposit  of  fat  in 
the  otherwise  normal  hepatic  tissues,  and  (b)  fatty  degeneration,  in  which  a 
conversion  of  the  albuminates  of  the  cells  into  fat  occurs.  It  should  be  rec- 
Mected,  however,  that  the  latter  condition  is  invariably  preceded  and  ac- 
ocmpanied  by  the  former,  so  that  most  instances  of  fatty  liver  partake  of  the 
nature  of  both  processes. 

FATTY  INFILTRATION 

Pathology. — ^The  infiltration  occurs  often  in  localized  areas,  and  may 
be  so  intense  that  the  organ  when  cut  presents  a  shiny,  oily  appearance. 
rhe  liver  b  often  evenly  enlarged,  and  may  weigh  12  to  15  pounds.  The 
edges  are  rounded  and  the  substance  less  firm  than  normally.  Portions  of 
the  liver  substance  float  in  water.  The  color  is  light  yellow  or  grayish.  Micro- 
ioopically,  the  protoplasm  of  the  cell  is  seen  to  be  pushed  to  one  side  by  the 
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fat  droplets,  which  tend  to  coalesce.  Fatty  infiltration  may  end  in  htty 
degeneration. 

Etiology. — (a)  Fatty  infiltration  may  form  part  of  a  general  obesity  or 
it  may  follow  gastro-intestinal  disorders  even  in  childhood.  (6)  It  often 
occurs  in  wasting  diseases,  as  carcinoma,  syphilb,  chronic  malaria,  and 
tuberculosis. 

Symptoms. — ^The  subjective  symptoms  of  fatty  infiltration  maybe  entirely 
wanting,  since  the  function  of  the  liver  is  not  impaired  to  any  extent.  When 
they  are  present  progressive  anemia  and  debility  are  noted,  and  are  acoomptnied 
by  nervous  irritcibility  and  insomnia.  In  marked  cases  the  cardiac  rhythm  is 
disturbed,  causing  a  feeble  and  irregular  impulse. 

The  physical  signs  are  well  defined,  and  the  area  of  hepatic  dulneas  is 
uniformly  increased,  extending  in  some  instances  as  low  as  the  umbilici& 
The  enlargement,  however,  is  not  so  great  as  in  amyloid  disease. 

Differential  Diagnosis. — ^Fatty  infiltration  of  the  liver  is  not  apt  to  be 
mistaken  for  any  other  affection  of  this  organ.  The  occurrence  of  gcneni 
obesity,  together  with  an  entire  absence  of  syTnptoms  of  obstruction  to  tlie 
portal  vessels  or  bile-ducts  or  of  other  evidences  of  fatty  degeneration  (particii- 
larly  feeble  heart-sounds),  will  help  to  distinguish  it  from  this  latter  conditioD. 
The  etiologic  factors  above  mentioned  will  also  aid  in  the  differentiation. 

Prognosis. — This  is  decidedly  favorable,  as  the  function  of  the  liver  in 
many  instances  is  not  impaired  in  the  slightest  degree. 

Treatment. — As  the  disease  is  of  gradual  development  and  long  dm- 
tion,  a  modification  of  the  diet  constitutes  the  first  essential  of  the  treatment 
That  prescribed  under  the  Treatment  of  Amyloid  Liver  is  admirably  suited 
to  this  affection.  Saccharine  and  farinaceous  articles  of  food  (potatoes 
oatmeal,  and  sweetmeats)  must  be  eschewed.  Wlieat  bread  must  be  partaken 
of  sparingly,  and  in  its  place  gluten  and  bran  bread  or  crusts  of  French  rob 
should  be  used.  Fish,  lean  meats,  fresh  vegetables,  and  fruits  are  also  aDov- 
able.  Alcoholic  beverages  must  be  interdicted.  When  fatty  liver  develops 
in  tuberculous  subjects  the  ingestion  of  fats  and  carbohydrates  should  be 
restricted. 

Graduated  daily  exercise  to  stimulate  metabolism  and  Turkish  or  Russian 
baths,  judiciously  used,  are  important  factors  in  the  treatment.  Medicinally, 
the  salts  of  the  alkalies  are  highly  recommended :  sodium  sulphate  (in  dnun— 
4.0 — doses,  taken  on  an  empty  stomach)  and  ammonium  carbonate  (gr.  xv 
to  XXX — 1.0-2.0 — in  twenty-four  hours). 


FATTY  DEGENERATION  OF  THE  LIVER 

Pathology. — On  examining  a  liver  that  is  the  seat  of  marked  fatty 
degeneration  the  organ  is  found  smaller  than  normally,  and  the  substancf 
is  light  yellow  in  color,  soft,  pliable,  and  easily  torn.  On  section  the  relation 
between  the  interlobular  connective  tissue  and  the  acini  is  lost,  the  latter  being 
replaced  by  fat-cells  and  oil-droplets.  Scattered  areas  of  pigmentation  naay 
be  observed  throughout  the  organ. 

MicroscopicaUy,  the  cells  lose  their  shape  and  become  globular;  the  nudei 
tend  to  coalesce,  and  finally  disappear,  together  with  the  cell  wall,  gi\ing  rise 
to  compound  globule-cells,  which  do  not  tend  to  coalesce  and  are  stained  black 
by  osmic  acid.  Oystals,  granular  d^^bris,  Lener\s  spheres,  cholesterin,  tyrosin. 
and  phosphatic  crystals  are  also  found  in  this  form  of  granular  change.    His- 
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tologic  differences  are  recognized  at  the  present  day  between  this  disease  and 
acute  yellow  atrophy. 

Etiology. — ^TTie  following  are  among  the  recognized  causes  of  the  affec- 
tion :  (a)  The  excessive  use  of  beer  or  alcoholic  liquors.  (6)  It  may  be  a  sequence 
of  amyloid  disease,  (c)  Diminution  of  the  oxygen  supply  to  the  tissues,  oc- 
curring in  phosphorus-,  choloroform-,  or  arsenic-poisoning,  and  in  certain 
wasting  diseases  (carcinoma,  phthisis,  and  chronic  dysentery),  (d)  It  may 
occur  as  a  complication  in  the  grave  anemias,  especially  pernicious  anemia, 
in  acute  infectious  diseases,  and  the  intoxications,  as  well  as  in  pregnancy. 

Symptoms. — I  feel  convinced  that  partial  or  mild  cases  of  fatty  degen- 
eration of  the  liver  present  no  morbid  symptoms  of  diagnostic  import.  Pain, 
jaundice,  and  ascites  may  occur  separately  or  conjointly,  but  form  the  excep- 
tion rather  than  the  rule.  The  severe  forms  are  characterized  by  the  symptoms 
seen  in  phosphorus-poisoning  and  acute  yellow  atrophy,  to  the  discussion  of 
which  the  reader  is  referred. 

Complications. — ^The  disease  may  be  complicated  with  fatty  change 
in  the  kidneys.  Under  these  circumstances  the  urine  is  diminished  in  amount, 
of  low  specific  gravity,  and  contains  an  abundance  of  albumin,  fatty  or  oily 
casts,  and  crystals  of  cholesterin,  leucin,  and  tyrosin.  In  marked  cases  there 
b  a  very  feeble  and  irregtdar  cardiac  impulse,  accompanied  by  attacks  of  vertigo 
and  syncope,  the  latter  symptoms  indicating  beginning  degeneration  of  the 
cardiac  muscle.  Edema  of  the  lower  extremities  and  anasarca  may  occur  as 
complications  of  this  condition. 

The  physical  signs  elicited  by  palpation  and  percussion  show  increasing 
diminution  in  the  size  of  the  liver  as  the  disease  advances. 

Diagnosis. — ^The  chief  diagnostic  points  of  fatty  degeneration  may  be 
suitunated  thus:  (a)  A  history  of  alcoholism,  of  poisoning  by  drugs  (arsenic, 
{diosphorus,  or  chloroform),  or  of  an  acute  infectious  disease  (acute  yellow 
atrophy);  (6)  grave  general  symptoms,  as  albuminuria,  edema,  ascites,  cardiac 
failure,  terminating  often  in  acholia  or  cholemia;  (c)  progressive  diminution 
in  the  size  of  the  organ.  When  these  occur  conjointly  the  diagnosis  is  estab- 
lished beyond  a  doubt. 

The  prognosis  is  entirely  dependent  upon  the  curability  of  the  cause. 
If  due  to  an  excessive  use  of  stimulants,  the  process,  if  recognized  early,  may 
be  arrested;  if  associated  with  an  acute  infectious  disease,  the  outlook  is  un- 
promising. 

Treatment. — ^The  indications  for  treatment  may  be  divided  into  the 
dieUtic,  hygienic,  and  medicinal.  The  same  precautions  regarding  diet  should 
be  observed  as  in  fatty  infiltration.  An  open-air  existence,  short  of  injurious 
exposure,  aided  by  hot  salt-water,  Turkish,  or  Russian  baths,  under  restric- 
tion, is  sure  to  improve  the  general  condition  of  the  patient. 

The  medicinal  treatment  varies  according  to  the  cause  of  the  disease. 
If  due  to  grave  anemia,  iron  (tinct.  ferri  chlorid.  or  syrup,  fern  iodid.)  may  be 
given  in  ascending  doses.  Poisoning  by  drugs  that  produce  fatty  degeneration 
of  the  liver  is  to  be  combated  by  their  respective  antidotes.  Gastro-intestinal 
disturbances,  if  coexistent,  demand  appropriate  treatment.  For  the  latter 
Prerichs  recommends  highly  the  salts  of  the  alkalies  (sodium  sulphate  in  dram — 
4.0 — doses  taken  on  an  empty  stomach  and  ammonium  carbonate).  Ascites 
and  cardiac  asthenia,  when  occurring  as  complications,  must  be  met  by  suitable 
measures. 
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retracted  lung.  Auscultation  reveals  h  frictioTirSound  and  an  absence  of  breath 
sounds  and  of  the  vocal  resonance  over  the  dull  and  tympanitic  areas,  while 
the  respiratory  sounds  over  the  displaced  lung  are  bronchovesicular. 

Diflferential  Diagnosis. — ^Acute  perihepatitis  often  remains  imrecognized 
during  life.  It  may  be  confoimded  with  empyema  of  the  right  side,  but  the 
two  conditions  have  difiPerent  modes  of  development.  Perihepatitis  is  preceded 
and  accompanied  by  abdominal  symptoms;  empyema  manifests  thoracic 
symptoms — e.  g.,  cough  and  pleuritic  pain.  At  a  later  stage  the  exaggerated 
respiratory  murmur  above  the  dull  area,  the  slighter  cardiac  displacement 
toward  the  left,  and  the  greater  hepatic  displacement  downward  in  sup- 
purative perihepatitis  aid  in  the  differentiation.  The  introduction  of  the  trocar 
in  the  seventh  or  eighth  intercostal  space  in  the  midaxillary  line  may  also  be 
helpful,  especially  if  the  exudate  be  found  to  contain  bile-pigment.  Pfuhl's 
sign — the  more  ready  escape  of  the  fluid  during  inspiration  on  aspiration  of 
abscesses  below  the  diaphragm — may  not  be  without  value.  The  points 
narrated  above  may  likewise  serve  to  separate  pyopneumothorax  from  sup- 
purative perihepatitis  (see  also  Pneumothorax,  p.  586).  To  differentiate  from 
acute  plastic  pleurisy,  Cantlie's  sign,  or  grasping  the  liver  between  the  hands 
and  moving  it  backward  and  forward,  thus  causing  pain  running  up  into 
the  supraclavicular  fossa,  may  be  employed. 

Course  and  Prognosis. — In  the  milder  or  fibrinous  variety  the  outlook 
IS  favorable  and  the  course  b  brief.  On  the  other  hand,  the  suppurative 
type  due  to  perforation,  if  not  early  brought  under  proper  surgical  treatment, 
often  terminates  unfavorably  by  gradual  asthenia.  Rarely  the  pus  is  resorbed, 
or  it  may  find  an  outlet  through  the  lungs,  abdominal  walls,  or  other  avenue, 
followed  by  slow  recovery. 

The  treatment  is  the  same  as  for  localized  peritonitis.  The  first  evidence 
of  the  presence  of  pus  is  the  signal  for  surgical  interference — evacuation  and 
drainage,  and  Wakar^  favors  the  transpleural  method. 

CHRONIC  PKRTHFPATmS 

(Zuckerguasleber) 

This  affection  is  chronic  inflammation  of  the  perihepatic  fibrous  membrane, 
which  becomes  opaque  and  thickened.  Contraction  of  this  capsule  ensues, 
with  compression  of  the  liver  and  atrophy  to  one-half  the  size  of  the  normal 
organ  (as  in  a  case  reported  by  Rumpf),  and  partial  or  total  occlusion  of  the 
vessel  and  bile-ducts.  These  changes  are  most  marked  in  cases  that  follow 
acute  suppurative  perihepatitis.  Genuine  instances  show  no  hyperplasia  of 
the  interstitial  connective  tissue;  hence  the  condition  is  closely  related  patho- 
logically to  "glissonian  cirrhosis." 

The  main  causes  of  chronic  perihepatitis  are  great  and  protracted  local 
pressure,  as  from  a  corset,  and  certain  occupations.  It  may  represent  a  portion 
of  a  more  general  chronic  inflammation  of  the  serosee.  I  believe  that  syphilis 
is  the  leading  single  cause,  and  could  discover  no  other  factor  present  in  2 
cases  that  yielded  to  antisyphilitic  treatment.  A  circumscribed  form  (benign) 
may  occur  from  local  pressure. 

The  dii^^osis  is  generally  problematic.  Of  especial  clinical  worth  are 
the  etiplogy,  pain  in  the  right  hypochondriac  region — particularly  in  cases 
due  to  syphilis — absence  of  the  signs  of  stasis  of  the  gastro-intestinal  tract,  and 
the  very  protracted  course. 

The  treatment  is  pm^ly  palliative,  apart  from  the  effort  to  remove  the 
special  cause,  whether  this  be  syphilis,  occupation,  or  other  influential  factor. 

*  Deutsch.  Zeit.  f.  Chir,,  January,  1912. 
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age  is  12  per  cent.  In  general  pyemic  processes  or  in  bone  suppurations  of 
kmg  standing  infection  of  the  liver  occurs.  Suppurating  wounds  of  the 
head  may  be  followed  by  abscess  of  the  liver.  Among  other  causes  may  be 
mentioned  foreign  bodies  traveling  up  the  ducts,  as  parasites,  round-worms, 
liver-flukes;  also,  more  rarely,  suppuroperf oration  by  mechanical  irritants 
(needles,  pins,  fish-bones,  and  the  like),  and  suppuration  occurring  in  the  course 
of  a  hydatid  cyst.  Leick  has  tabulated  19  cases  of  hepatic  abscess  caused  by 
the  Aicaris  lumbricoides.  Among  other  factors  are:  Age  (adult  life),  male  sex, 
akx>holism,  and  malaria. 

The  manner  of  infection  is  variable;  it  may  be  (a)  through  the  portal  vein 
(most  commonly);  (b)  through  the  bile-ducts,  and  (c)  the  metastasis  may  take 
place  through  the  blood  (hepatic  artery),  (d)  Exceptionally  infection  may 
occur  via  the  lymph-channels. 

Ssnmptoms  of  Solitary  Abscess. — In  a  typical  case  of  hepatic  abscess 
the  most  prominent  symptoms  are:  hectic  temperature,  pain,  tenderness,  and 
enlargement  of  the  organ,  and  often  slight  jaundice,  although  it  must  not  be 
forgotten  that  any  or  all  of  these  may  be  absent  during  its  development.  The 
multiple  abscesses  occurring  in  pyemic  conditions,  which  are  frequently  diag- 
nosed when  in  view  upon  the  postmortem  table,  form  an  instance  of  this.  The 
present  description,  however,  has  reference  chiefly  to  the  large,  solitary  abscess. 

To  facilitate  the  subject  I  shall  consider  the  more  important  symptoms 
MeriaHm:  Pain  is  circumscribed  to  the  hepatic  region,  and  radiates  to  the  right 
shoulder  in  conjunction  with  the  other  symptoms  and  physical  signs;  it  is 
very  characteristic,  although  not  pathognomonic  of  hepatic  abscess.  In 
the  earlier  stages  this  symptom  is  not  pronounced  unless  the  abscess  or  abscesses 
lie  superficially.  It  is  usually  of  a  dull,  boring  character,  differing  in  severity 
with  the  patient's  position;  it  is  usually  aggravated  by  pressure  over  the  costal 
margin  and  by  lying  on  the  left  side,  this  tending  to  drag  the  liver  by  its 
own  weight  from  its  normal  position.  Luschka  explains  the  radiation  of  pain 
to  the  right  shoulder  by  stating  that  filaments  of  the  phrenic  nerves  that  dis- 
tribute themselves  in  the  suspensory  ligament  and  Glisson's  capsule  are  irritated. 
The  phrenic  arises  from  the  third,  fourth,  and  fifth  cervical  nerves,  and  as 
the  fourth  supplies  sensation  to  the  right  shoulder,  the  impression  is  thus  trans- 
mitted through  the  central  nervous  system. 

In  acute  cases  accompanied  by  rapid  destruction  of  the  hepatic  tissues 
the  temperature  usually  rises  rapidly,  reaching  103°  or  104°  F.  (39.4°-40°  C.) 
in  the  course  of  from  twenty-four  to  thirty-six  hours.  Its  course,  however, 
is  irregular  and  intermittent,  and  it  may  be  hectic  in  character;  just  as  often 
it  resembles  a  tertian  or  quartan  intermittent  or  a  remittent  malarial  fever. 
Rigors  or  decided  chills  frequently  accompany  the  rise  of  temperature,  and  dur- 
ing the  decline  profuse  sweatings  may  take  place.  In  chronic  abscess  of  the 
liver  pyrexia  may  be  entirely  absent.  Less  commonly  the  temperature  may 
remain  continuously  high,  with  slight  morning  remissions.  The  pulse  is  usually 
rapid  in  proportion  to  the  temperature. 

The  physical  signs  in  a  case  of  hepatic  abscess  are  always  present  to  a  greater 
or  less  degree,  and  are  often  pathognomonic. 

Inspection  may  reveal  nothing  during  the  entire  course  of  the  disease, 
although  if  there  be  intense  congestion  involving  the  anterior  surface  of  the 
right  lobe,  bulging  of  the  ribs  on  that  side  will  occur,  with  a  marked  prominence 
in  the  hypochondriac  region  extending  three  or  more  fingerbreadths  below 
the  costal  margin. 

Palpation  confirms  insp>ection  and  reveals  tenderness  on  pressure  below 
the  costal  margin  in  the  mammary  line.  The  liver,  if  projecting  below  the  e<lge 
of  the  ribs,  is  usually  enlarged  uniformly  unless  the  abscess  involves  the  sur- 
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In  empyema  there  may  be  the  history  of  a  perforating  wound  of  the  chest, 
the  rupture  of  a  bronchiectatic  or  tuberculous  cavity,  or  the  pre-existence  of  a 
serofibrinous  pleurisy;  whereas  hepatic  abscess  may  be  preceded  by  an  attack 
of  amebic  dysentery,  intestinal  ulceration  from  other  forms  of  infection,  im- 
pacted gall-stones,  traumatism,  or  a  pyemic  process.  In  both  there  may  be 
the  occurrence  of  hectic  temperature,  with  chills  and  sweating;  but  in  em- 
pyema cough  and  dyspnea  are  prominent,  and,  if  the  pleural  cavity  com- 
municates with  a  bronchus,  profuse  mucopurulent  expectoration  containing 
pus-cells,  staphylococci,  streptococci,  and  tubercle  bacilli  may  be  observed. 
Rarely  an  abscess  of  the  liver  penetrates  the  diaphragm  and  is  expectorated. 
The  recognition  of  hepatic  abscess  under  these  circumstances  is  to  he  based 
mainly  upon  clear  previous  evidence  of  the  affection,  and  copious,  blood-tinted, 
purulent  expectoration.  The  detection  of  the  Amceba  colt  in  the  sputum  alone 
would  set  the  diagnosis  at  rest.  The  contents  of  hepatic  abscess  obtained  by 
aspiration  consist  of  the  micro-organisms  of  suppuration,  broken-down  liver- 
cells,  bile-pigment,  and  in  some  cases  the  Amoeba  coK,  Inspection  in  empyema 
reveals  bulging  of  the  intercostal  spaces  on  the  side  implicated,  and  there  is 
movable  percussion  flatness  over  the  base  of  the  chest,  rising  posteriorly. 
On  the  other  hand,  in  abscess  of  the  liver,  the  lung  is  slightly  displaced  upward, 
being  often  bound  to  the  diaphragm  by  adhesions;  and  the  upper  boundary 
of  dulness  is  lower,  particularly  in  front,  and  is  immovable. 

Suppurative  Pylephlebitis, — In  hepatic  abscess  there  are  present  certain 
physical  signs  (swelling,  fluctuation),  and  a  history  of  amebic  dysentery  rather 
than  of  appendicitis,  as  in  suppurative  pylephlebitis. 


Hepatic  Abscess 

ffistoiv  of  traumatism,  dysentery,  intes- 
tinal ulceration,  or  residence  m  tropi- 
cal countries. 

Hectic  character  of  the  temperature — 
high  every  evening  and  low  every 
morning;  irregular  chills,  followed  by 
fevers  and  sweatings. 

An  irregular,  fluctuating  tumor  or  multi- 
ple nodules  in  the  liverj  no  splenic  en- 
largement; rapid  emaciation,  with  or 
wiUiout  jaundice,  but  no  cachexia. 

Blood  shows  simple  anemia  and  leuko- 
cytosis, and  in  marked  cases  disinte- 
gration of  red  blood-cells. 

Abscess  contents  show  the  staphylococci, 
streptococci,  amebse,  or  BaciUus  coli 
eommunisy  and  pus. 

Quinin  is  resisted. 


Malaria 

History  of  previous  attacks.  Residence 
in  warm,  damp  climates  among  the 
lowlands. 

Regularly  recurrent  nse  of  the  tempera- 
ture (intermittent  or  remittent,  quotid- 
ian, tertian,  quartan,  or  septinarian), 
followed  by  profuse  sweating;  chills 
more  often  in  morning. 

The  spleen  is  enlarged;  also  there  is  a 
yellowish-brown  coloration  of  the  skin, 
more  or  less  marked;  and,  in  long- 
standing cases,  the  occurrence  of  co- 
ckexia. 

The  presence  of  the  hematozoa  of  Laveran 
and  free  pigment  in  the  blood;  usually  & 
leukopema. 

Absent. 


Quinin  acts  as  a  specific. 


Impacted  Calcvli, — In  this  condition  attacks  of  hepatic  colic  are  often  first 
noticed,  followed  by  jaundice,  and,  if  impaction  be  not  absolute,  by  the  oc- 
currence of  stones  in  the  feces.  In  abscess  the  pain  is  not  paroxysmal,  but 
dull  arid  boring  in  character,  increasing  in  severity  as  the  disease  progresses. 
In  chronic  impaction,  jaundice,  dull  pain  over  the  hepatic  area,  distention  of  the 
gall-bladder  (which  in  some  instances  may  be  palpated),  and  clay-colored 
feces  constitute  the  principal  symptoms.  There  occurs  also  an  intermittent 
fever  as  in  hepatic  abscess,  but  it  is  occasional — i.  e.,  the  febrile  paroxysms 
recur  at  longer  intervals.  Again,  the  course  of  intermittent  hepatic  fever 
associated  with  biliary  calculi  is  much  more  chronic  than  the  fever-stage 
of  suppurative  hepatitis.    On  the  other  hand,  in  abscess  of  the  liver  jaundice 
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may  be  found.  Findlay  found  the  fibrous  tissue  to  be  increased  and  in  the 
periphery  of  the  lobules  attempts  at  regeneration  (proliferation  of  the  hepatic 
cells).    The  conunon  duct  is  patulous. 

In  well-marked  cases  both  the  heart  and  kidneys  show  evidences  of  fatty 
defeneration.  The  spleen  is  greatly  enlarged  from  active  congestion,  giving 
rise  to  the  so-called  "acute  splenic  tumor."  The  splenic  substance  is  soft 
and  easily  torn.  The  skin  and  mucous  membranes  may  be  the  seat  of  numerous 
eodiymoses,  and  dropsy  of  the  serous  cavities  is  frequently  noted.  The  blood 
b  dark  and  fluid  (disintegrated). 

Etiology. — ^The  causes  of  acute  yellow  atrophy  are  both  primary  and 
secondary.  Primary  or  idiopathic  acute  yellow  atrophy  is  rare  and  its  etiology 
as  yet  unsettled.  Among  the  secondary  predisposing  causes  are  age  (being 
most  common  from  fifteen  to  thirty-five  years),  female  sex,  mental  worry, 
nervous  shock,  syphilis,  chloroform  anesthesia,  trauma,  and  certain  acute 
fevers  (puerperal  fever,  typhoid,  septicemia,  malaria).  The  influence  of  preg- 
nancy is  noteworthy  (30  per  cent,  of  all  cases).  Acute  phosphorus-poisoning 
sometimes  presents  changes  resembling  those  of  acute  yellow  atrophy.  The 
disease  rarely  accompanies  cirrhosis  of  the  liver  and  may  follow  a  debauch. 
Rarely  an  endemic  form  is  assumed,  but  the  exciting  cause  is  thus  far  unknown. 
Hie  disease  is  probably  micro-organismal  or  toxic  in  nature,  and  although 
various  germs  have  been  discovered,  their  claim  to  specificity  has  not  been 
established. 

Symptoms. — ^The  clinical  history  of  acute  yellow  atrophy  varies  consider- 
ably in  the  early  stages  of  the  disease,  the  graver  symptoms  of  the  later  stage 
alone  being  pathognomonic.  The  attack  is  usually  ushered  in  by  headache, 
malaise,  anorexia,  nausea,  and  vomiting,  moderate  fever,  and  after  a  few  days 
jaundice  appears.  Physical  examination  at  this  time  shows  the  area  of  hepatic 
dulness  to  be  normal  or  only  slightly  increased.  After  a  period  varying  from  a 
few  days  to  two  or  three  weeks  (during  which  the  typical  features  of  catarrhal 
jaundice  have  been  present)  grave  nervous  and  cerebral  symptoms  present  them- 
selves, as  restlessness  and  violent  headache,  followed  by  delirium,  which  often 
becomes  maniacal.  Convulsions  then  appear,  and  are  succeeded  by  stupor 
and  coma,  the  latter  occurring  usually  within  forty-eight  hours  from  the  onset 
of  the  period  of  cerebral  excitement.  Often  coarse  tremors  are  noticed  in  the 
volimtary  muscles,  and  with  the  onset  of  the  second  stage  the  jaundice  usually 
deepens. 

The  temperature  often  remains  normal  until  just  before  death,  when  it 
may  rise  1  or  2  degrees.  The  pulse  is  much  diminished  both  in  volume  and 
tension,  and  is  rapid  in  proportion  to  the  temperature.  The  tongue  at  the  on- 
set is  covered  with  a  light  coating,  most  marked  on  the  dorsum  and  tip.  Later 
it  changes  to  a  thick  yellow  color  and  becomes  dry  and  fissured,  with  the  devel- 
opment of  a  typhoid  state.  Vomiting  appears  usually  during  the  premonitory 
stage  and  often  l)ecomes  intense;  the  vomit  consists  at  first  simply  of  the  gastric 
contents,  which  later  in  the  disease  becomes  mixed  with  blood  (hematemesis). 
Hemorrhages  also  occur  into  the  skin  (ecchymoses)  and  from  the  mucous 
membranes,  giving  rise  to  epistaxis,  hematuria,  melena,  hemoptysis,  and 
menorrhagia.     Cofistipation  with  clay-colored  stools  is  common. 

The  urine  in  acute  yellow  atrophy  is  often  scanty  in  amount,  high  colored, 
and  shows  an  increase  in  specific  gravity  (1028  to  1032).  The  urea  is  greatly 
diminished,  but  bile-pigments  and  albumin,  tube-casts,  leucin  and  tyrosin 
are  found  both  on  chemical  and  microscopic  examination.  The  latter  can 
be  easily  demonstrated  by  allowing  a  drop  of  the  urine  to  evaporate  on  a  cover- 
glass  and  examining  under  the  microscope.     Tyrosin  crystals  are  deposited 
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in  the  form  of  sheaves  and  rosettes,  leucin  as  globular  masses.  These  bodies 
are  not  constantly  present.  Thus,  out  of  34  cases  collected  by  ThierfeUer, 
in  which  the  urine  was  examined  in  this  relation,  "in  7  the  result  was  negative; 
in  17  both  were  found;  in  3  tyrosin  only;  in  7  leucin  only."  Among  other 
products  found  in  the  urine  worthy  of  mention  are  creatinin,  lactic  and  saroo- 
lactic  acids,  and  other  bodies  belonging  to  the  fatty  acid  series. 

The  physical  signs  reveal  tenderness  over  the  hepatic  region,  oftra  amount- 
ing to  actual  pain.  During  the  second  stage,  in  extreme  cases,  the  edges  of 
the  organ  cannot  be  palpated  under  the  costal  margin.  Percussion,  moreover, 
shows  a  great  diminution  in  the  size  of  the  liver,  the  area  of  dulness  in  a  case 
recorded  by  Harley  extending  over  but  1  inch  (2.5  cm.)  in  the  mammar}'  Hne 
and  1}  inches  (3.1  cm.),  measured  perpendicularly,  in  the  midaxillary  line. 

The  left  lobe  is  often  the  first  to  show  physical  signs  of  atrophy,  percussion 
giving  tympany  instead  of  flatness  in  the  upper  epigastric  region.  As  the 
atrophy  continues  the  tympany  extends  below  the  seventh  rib  from  above  and 
advances  upward  from  the  costal  margin,  leaving  but  a  small  circumscribed 
area  of  hepatic  dulness.  The  atrophy  is  usually  progressive  until  death  occuis, 
although  favorable  cases  have  been  recorded  in  which  the  liver  increased  in 
size  perceptibly  during  recovery. 

Diagnosis. — ^The  symptoms  occurring  during  the  second  stage  of  the 
disease  are  usually  so  characteristic  as  to  leave  little  doubt  concerning  the 
diagnosis.  The  occurrence  of  gradually  increasing  jaundice  with  vomiting, 
grave  delirium,  hemorrhages,  the  presence  of  an  immense  amount  of  bile,  with 
leucin  and  tyrosin,  in  the  urine,  and  greatly  diminished  size  of  the  liver,  aD 
combine  to  form  a  typical  symptom-complex.  Unfortunately,  leucin  and 
tyrosin  are  also  found  in  the  urine  in  acute  phosphorus-poisoning  and  rarefy 
in  severe  acute  infections. 

Differential  Diagnosis. — Catarrhal  jaundice  may  be  confused  with  the  early 
stages,  but  a  small,  tender  liver  and  pregnancy,  together  with  carrful  studies 
of  the  urine  (acid  intoxication),  should  awaken  strong  suspicion.  In  kypet' 
trophic  cirrhosis  the  onset  is  gradual.  There  is  generally  a  negative  history; 
and  an  examination  of  the  urine  fails  to  reveal  leucin  and  tyrosin;  fever  is 
rarely  present  in  cirrhosis,  and  there  is  a  considerable  increase  in  the  area  of 
hepatic  dulness. 

The  differential  diagnosis  between  this  disease  and  phosphorus-poisoning 
is  given  under  the  latter  condition  {vide  infra,  p.  890). 

The  prognosis  is  almost  invariably  fatal,  since  every  case  of  true  yellow 
atrophy  is  associated  with  a  destruction  of  liver  cells  that  is  accompanied  by 
acute  toxemia. 

Treatment.. — As  yet  no  specific  treatment  has  been  discovered,  aD 
remedies  used  being  directed  to  the  relief  of  symptomatic  indications.  The 
gastro-intestinal  system  should  be  relieved  at  the  onset  by  divided  doses  of 
calomel.  For  the  vomiting,  cracked  ice,  with  1 -minim  (0.065)  doses  of  the 
wine  of  ipecac  repeated  every  half-hour,  or  diNided  doses  of  opium,  may  he 
given.  Marked  nervous  phenomena  with  delirium  I  have  seen  controlled 
by  cool  baths  and  the  ice-cap,  together  with  camphor,  chloral,  or  other  anti- 
spasmodics used  internally.  The  pregnant  woman  who  develops  acid  intoxica- 
tion and  jaundice  demands  appropriate  treatment  for  these  conditions.  Free 
stimulation  should  be  begun  early  and  persisted  in  throughout  the  course  of 
the  disease. 
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THE  LIVER  IN  PHOSPHORUS-POISONING 

Following  the  ingestion  of  a  dose  of  phosphorus  varying  from  gr.  |  to  gr.  1 
(0.0008-0.065)  symptoms  of  poisoning  manifest  themselves  (Taylor,  Wormley) 
as  follows: 

After  a  period  of  time  varying  from  three  to  twelve  hours  a  sense  of  wretched- 
ness, nausea,  abdominal  pain  (not  intense),  and,  often,  vomiting  occur.  The 
flomthif  consists  of  the  gastric  contents,  with  bile,  and  during  the  first  few  hours 
it  may  contain  phosphorus,  which  gives  it  a  luminous  appearance  in  the 
dttk. 

After  the  second  or  third  day  the  vomiting  usually  ceases  with  the  appear- 
ance of  jaundice,  which  may  become  intense  as  the  process  continues.  Later 
in  the  course  of  the  case  emesis  recommences,  the  vomita  consisting  of  altered 
blood,  giving  rise  to  the  so-called  "black  vomit."  At  this  stage  nertovs  symp- 
ioms  usually  manifest  themselves  (headache,  insomnia,  vertigo,  and  delirium, 
with  convulsions  and  coma  in  fatal  cases),  death  closing  the  scene  usually  in 
ftom  fhirty-six  to  forty-eight  hours. 

The  bowels  are  constipated,  although  attacks  of  diarrhea  may  supervene, 
and  the  evacuations  are  in  some  instances  phosphorescent. 

Feter  is  irregular  and  usually  is  not  marked,  the  temperature  swinging  from 
W  to  lOr  F.  (37.2**-38.3**  C).  In  fatal  cases  the  temperature  may  become 
subnormal  just  before  death. 

The  urine  is  scanty,  of  high  specific  gravity,  and  contains  bile,  bile-acids, 
albumin,  sarcolactic  add,  and  in  rare  cases  leucin  and  tyrosin  (^'ood).  Renal 
epithelium  and  free  fat-globules  have  also  been  found.  When  occurring  in 
pregnant  women,  abortion  or  miscarriage  invariably  follows. 

Physical  examination  reveals  a  liver  uniformly  enlarged  and  tender  on  pres- 
sure.   In  protracted  cases  atrophy  of  the  organ  may  rarely  occur. 

Etiology. — ^The  most  common  causes  are:  (a)  Occupation,  workers  in 
match  factories  being  the  most  frequent  sufferers;  (b)  the  accidental  swallowing 
of  phosphorus  (e,  g.,  rat-poison,  friction-match  heads). 

Piathology. — On  opening  the  abdominal  ca\'ity  in  a  case  of  phosphorus- 
poisoning  the  liver  is  seen  to  extend  below  the  costal  margin,  its  surface  being 
ngjiter  in  color  than  normal  and  mottled  in  appearance,  and  its  substance 
softer  in  consistence  and  friable. 

The  cut  section  presents  marked  evidences  of  fatty  degeneration,  the  acini 
being  lighter  in  color  than  the  interlobular  tissue.  Portions  of  the  hepatic 
paienchyma  are  deeply  bile-stained,  and  on  scraping  the  cut  surface  bile- 
•nd  fat-globules  will  be  found  on  the  edge  of  the  knife.  The  gall-bladder 
nay  be  either  full  or  empty.  Microscopically,  disintegrated  liver-cells,  fat- 
jfebules,  granular  d^ris,  biliary  coloring-mater,  leucin  spheres,  cholesterin 
plates,  and  tyrosin  needles  are  noted. 

Tie  gastric  mucosa  is  found  thickened,  opaque,  and  yellowish-white  in  ap- 
PCMance,  due,  as  pointed  out  by  Virchow,  to  a  universal  gastro-adenitis,  and 
JWt  to  the  local  action  of  the  poison.  Ulcerative  or  erosive  gastritis  is  very 
'tte  in  phosphorus-poisoning. 

The  kidneys  may  show  beginning  atrophy,  the  epithelium  in  the  cortices 

'nidcrgoing  granular  and  fatty  degeneration,  with  final  destruction  of  the  cells. 

The  Uood  is  dark,  fluid,  and  not  easily  coagulable.     Concato  found  that 

Airing  life  the  white  corpuscles  are  increased  in  number,  and  that  the  red  are 

changed  in  shape  and  smaller  than  normal  (Wood).     Petechifle  and  ecchjTnoses 

frequently  appear  in  all  parts  of  the  body. 

The  diagnosis  of  acute  phosphorus-poisoning  is  always  extremely  dif- 
Scvlt  and  often  impossible.    The  disease  with  which  it  is  most  apt  to  become 
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(a)  Portal  CurhoBis  {Laennec*s,  atrophic,  or  alcoholic  cirrhosis)  is  the  most 
imon  form,  at  least  in  the  earliest  stages,  as  Foxwell's  studies  teach;  the 
iholic  (indurative)  liver  is  more  commonly  enlarged  than  decreased  in  size, 
rae  examined  the  records  of  37  cases  of  cirrhosis,  and  found  that  among  these 
re  were  13  instances  of  enlarged  liver,  11  of  normal  size,  and  12  smaller  than 
mal.  In  typical  examples  the  capsule  is  thickened,  the  organ  greatly  re- 
ed in  size,  hard,  granular,  and  much  altered  in  shape.  On  section  (which 
sts  the  cutting-knife)  the  surface  presents  grayish-white  bands  of  con- 
tive  tissue  surrounding  yellowish  areas  (acini)  that  project  above  the  surface 
n compression  (hob-nails);  hence  the  term  "hob-nailed  liver." 
Mieroscopiccdly,  the  process  is  seen  to  commence  as  an  increase  in  the 
nective-tissue  element  surrounding  the  terminal  branches  of  the  portal 
iL  Compression  of  the  liver  cells  and  of  the  portal  veins,  with  consequent 
traction  of  the  circulation,  constantly  increases  with  the  progress  of  the 
deration  of  the  connective  tissue  and  its  secondary  contraction.  Atrophic 
ages  in  the  hepatic  cells,  however,  are  often  comparatively  slight.  The 
aiy  canaliculi  may  he  increased  in  number.  Weigert  and  his  disciple  con- 
d  that  atrophy  or  degeneration  of  the  acini  is  often  the  primary  change, 
I  the  connective-tissue  production  the  secondary — filling  the  gap,  so  to  speak. 
In  alcoholic  cirrhosis  the  liver  is  sometimes  large,  smooth,  or  slightly  gran- 
r,  soft  rather  than  hard,  as  ordinarily  the  case,  and  presents  a  light  yellow 
w  ifaity  cirrhosis).  Histologically,  this  is  a  form  of  true  cirrhosis,  as  shown 
the  presence  of  an  increase  in  the  connective  tissue,  with  which,  however, 
\y  infiltration  of  the  acini  is  associated. 

(i)  Hiypertrophic  Cirrhosis  (Hanot). — On  examining  the  liver  in  situ 
ing  hypertrophic  cirrhosis  the  various  diameters  of  the  organ  are  increased 
e  left  sometimes  more  than  the  right),  the  lower  border  projecting  several 
jierbreadths  below  the  ribs.  The  margin  of  the  liver  is  well  defined,  the 
istance  firmer  than  normal,  and  it  cuts  with  difficulty.  The  organ  is  lighter 
cobr  than  in  health,  and  presents  a  yellow  or  mottled  green  appearance, 
treating  a  section  with  compound  iodin  solution  (Lugol*s)  the  color  changes 
that  of  a  deep  mahogany  red.  The  acini  are  darker  in  hue  than  the  inter- 
nal tissue. 

Microscopically,  the  peripheral  zones  of  the  acini  are  seen  to  be  the  seat 
»  round-cell  infiltration,  with  the  formation  of  embryonal  tissue;  later,  the 
eriobular  connective  tissue  undergoes  hyperplasia,  causing  obstruction  of 
biliary  ducts  with  retention  of  bile,  but  the  parenchyma  is  unchanged. 
Mormed  bile-ducts  are  proliferated. 

(c)  Biliaiy  Cirrhosis. — French  writers  have  described  "biliary  cirrhosis" 
^posed  to  a  "portal  cirrhosis"  (atrophic).  It  results  from  obstruction  of 
bile-ducts;  this  causes  retention  of  bile  with  swelling  of  the  organ  as  a 
^uence.  The  action  of  the  chemical  irritants  that  are  the  result  of  stasis 
>ile  starts  a  cirrhotic  process  around  the  small  bile-ducts  (reactive  inflam- 
•ion).  The  microscopic  appearances  of  the  organ  simulate  those  of  hyper- 
>hic  cirrhosis;  but  the  hepatic  cells  are  more  deeply  bile-stained.  Micro- 
Tically,  the  first  discoverable  changes  are  spots  of  insular  necrosis  in  the 
'pheral  zones  of  the  acini  (Stengel).  These  are  shortly  replaced  by  prolif- 
ion  of  the  interlobular  connective  tissues.  The  formation  of  new  ducts 
liver  cells  is  common. 

There  is  also  a  so-called  glissonian  cirrhosis  (perihepatitis)  in  which  the 
8ule  of  the  organ  is  surrounded  by  a  dense  white  fibrinous  membrane,  which 
tracts,  reducing  the  size  of  the  liver  and  altering  its  shape.  This  I  have 
cribed  elsewhere  {vide  Chronic  Hepatitis,  p.  881).  Syphilitic  cirrhosis 
iie  organ  receives  special  consideration  (p.  385). 
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frequent  and  profuse,  but  are  rarely  fatal.  Severe  hemorrhages  may  also  occur 
from  enlarged  varicose  esophageal  veins.  The  tongue  is  coated.  Uneasiness 
and  even  pain  may  be  experienced  in  the  hepatic  area.  Owing  to  the  establish- 
ment of  a  compensatory  circulation  the  superficial  epigastric  and  internal 
manomary  veins  enlarge  and  form  about  the  umbilicus  ("caput  medusse")* 

Hemorrhoids  are  common  and  are  due  to  passive  congestion  of  the  hemor- 
rhoidal veins.  As  the  disease  progresses  the  general  emaciation  becomes  more 
marked.  The  face  assumes  a  pinched  expression,  the  tip  of  the  nose  has  a 
purple  tinge  from  distended  veins;  the  eyes  are  sunken,  the  cheeks  hollow, 
and  the  skin  presents  a  sallow  tint  {hepatic  fades).  The  failure  of  the  compen- 
satory circulation  gives  rise  to  ascites,  or  hydroperitoneum.  The  spleen  be- 
comes enlarged.  At  any  stage,  although  generally  in  advanced  cases,  toxemic 
symptoms  may  develop  due  to  some  poisonous  product  in  the  blood  of  un- 
known nature:  these  are  violent  headache,  followed  by  wild,  noisy  delirium, 
convulsions,  stupor,  and  coma.  They  may  occur  without  jaundice,  and  have 
been  mistaken  for  uremia.  With  or  without  hemorrhages  secondary  anemia, 
more  or  less  profound,  is  observed.    Rogers  states  that  leukocytosis  is  common. 

Fever  may  be  absent  throughout  the  course  of  the  disease,  but  is  often 
present,  and  may  reach  100**  to  102^  F.  (37.7^-38.8°  C). 

Examination  of  the  urine  shows  it  to  be  of  increased  specific  gravity 
and  frequently  containing  bile.  It  may  be  slightly  albuminous,  and  contains 
casts,  though  out  of  28  urinalyses  in  cases  of  cirrhosis  Henry  discovered  the 
presence  of  albumin  in  but  one.  The  urea  elimination  varies  from  health, 
probably  owing  to  the  disturbance  of  the  urea-forming  function  of  the  liver. 

The  physical  examination  in  a  typical  case  of  atrophic  cirrhosis  reveals 
a  distention  of  the  abdomen;  there  may  be  also  an  extreme  enlargement  of  the 
superficial  veins  over  the  surface  of  the  body.  An  icteroid  tint  of  the  skin  is 
present  in  about  25  per  cent,  of  the  cases. 

Palpation  of  the  liver  and  spleen  may  be  greatly  interfered  with  by  the 
large  amount  of  peritoneal  fluid  present.  On  withdrawal  of  the  latter,  however, 
the  spleen  is  found  greatly  enlarged.  Palpation  commonly  detects  hardened 
arteries,  and  W.  W.  Ford,  in  an  analysis  of  500  autopsies,  finds  that  practically 
all  the  cases  of  beginning  cirrhosis  of  the  liver  are  associated  with  renal  disease 
and  cardiac  affections. 

The  liver  may  show  slight  enlargement  in  the  beginning  of  the  disease; 
but  it  soon  atrophies,  and  in  emaciated  subjects  with  lax  abdominal  walls 
its  finely  granular  or  nodular  edge  can  be  felt  above  the  margin  of  the  ribs. 
Percussion  shows  its  vertical  diameter,  which  normally  extends  from  the  sixth 
interspace  to  the  costal  margin,  and  averages  about  4  inches  (10  cm.),  dimin- 
ished, especially  toward  the  median  line.  Posterior  dulness  begins  lower  than 
normally.  It  must  be  recollected  that  the  liver  is  often  enlarged  in  otherwise 
typical  cases.  An  alcoholic  hypertrophic  cirrhosis  without  ascites  (Gilbert, 
1899),  in  which  there  is  a  marked  collateral  circulation  in  the  abdominal  wall, 
occurs,  and  all  its  symptoms  are  those  of  a  bivenous  hypertrophic  cirrhosis. 

Fatty  cirrhosis,  in  which  the  organ  is  sometimes  enlarged,  may  be  latent 
and  remain  unrecognized  or  be  discovered  on  the  postmortem  table.  In 
5  of  my  6  cases  the  symptoms  resembled  those  of  the  ordinary  form.  Among 
complications  of  this  variety  may  be  mentioned  tuberculosis,  pleurisy  with 
effusion,  and  chronic  nephritis. 

(b)  Hypertrophic  Cirrhosis. — In  this  variety  of  the  disease  there  is  usually 
an  absence  of  any  alcoholic  history,  and  it  is  apt  to  be  met  in  young  adults 
and  even  children  (vide  Etiology).  Moderate  enlargement  of  the  liver  may  be 
present  before  any  digestive  disorders  are  observed.    The  latter  may  be  absent, 
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irhen  obstruction  of  the  gall-ducts  becomes  complete,  or  "acute  fermentative 
duoiges"  are  set  up  in  the  retained  bile,  the  cases  may  terminate  acutely  (e.  g., 
in  icute  atrophy). 

Qeneral  Diagnosis. — (a)  Of  Portal  Cirrhosis. — An  assured  diagnosis 
may  be  based  on  the  following  points:  1.  A  clear  history  of  the  most  common 
ouises  (inebriety,  male  sex  and  middle  life,  rickets,  diabetes,  gout,  malaria). 
2.  The  combined  presence  of  ascites,  with  hippocratic  facies,  and  diminution 
in  the  size  of  the  liver,  as  shown  by  the  physical  signs.  3.  Absence  of  the 
characteristic  features  of  acute  disease,  and  the  negative  character  of  results 
from  an  examination  of  the  heart,  lungs,  and  kidneys.  It  is  to  be  recollected 
that  the  voliune  of  the  liver  is  not  invariably  decreased,  and  even  may  be 
increased. 
'  With  the  atrophic  form  of  cirrhosis,  chronic  peritonitis  wUh  effusion  is  most 

liable  to  be  confounded.  In  the  latter  disease  there  are  characteristic  ab- 
dominal tenderness,  fever,  and  usually  associated  tuberculous  lesions  of  other 
ttgans  (lungs,  kidneys,  intestines) ;  but  the  hepatic  facies  and  clearly  indicative 
history  of  atrophic  cirrhosis  are  absent.  A  large  peritoneal  effusion  is  in  favor 
<rf  cirrhosis.  Cheney  recommends  that  the  blood  be  examined  for  syphilis, 
since  there  may  be  nothing  noted  on  physical  examination  or  in  connection  with 
the  symptoms  to  determine  the  luetic  etiology. 

(6)  Of  Hypertrophic  Cirrhosis. — ^The  principal  diagnostic  pK)ints  are  an 
sbaence  of  the  usual  alcoholic  history,  slight  icterus,  extending  over  a  variable 
snd  oftentimes  long  period,  paroxysms  of  pain,  mucous  and  cutaneous  hemor- 
Aages,  moderate  enlargement  of  the  liver  and  spleen  (without  ascites),  and 
the  development  of  grave  symptoms  at  any  stage — ^intense  jaundice,  fever, 
sometimes  marked  nervous  phenomena. 

FmietionBl  Tests  of  Hepatic  Insufficiency. — In  many  cases  of  suspected 
Hver  disease,  particularly  the  cirrhoses,  the  symptoms  and  physical  signs  may 
be  suggestive  of  the  disorder,  but  not  sufficiently  definite  to  make  a  diagnosis. 
Purthermore,  it  is  often  of  value  in  prognosis  to  attempt  to  determine  the  func- 
tional power  of  the  liver  cells.   Unfortunately,  no  functional  test  of  marked 
dinical  value  has  been  elaborated  comparable  to  the  phthalein-test  of  kidney 
function.    The  liver  has  many  functions,  so  that  disturbance  of  one  function 
does  not  necessarily  imply  disturbance  of  all  functions.     The  functions  of  the 
HvCTare  necessarily  dependent  upon  the  proper  efficiency  of  other  organs  through 
^  collaboration  of  which  the  end-results  are  attained ;  the  liver  has  no  single 
function  that  b  peculiar  to  the  organ  aloneorwhich,  rather,  does  not  depend  upon 
uiany extraneous  factors; furthermore,  obvious  disease  of  the  liver  may  be  associ- 
ated with  undisturbed  function  so  great  is  the  factor  of  safety  in  this  large  organ. 
It  follows,  then,  that  tests  of  liver  sufficiency  depend  upon  so  many  factors 
«^t  no  single  test  is  specific,  and  that  the  estimation  of  hepatic  insufficiency 
j^'ust  depend  upon  a  careful  correlation  of  symptoms,  physical  findings,  and 
■•boratory  tests. 

Probably  the  most  efficient  test  of  hepatic  function  is  that  which  shows  the 
,  P>^e8ence  or  absence  of  urobilin  when  evidence  of  increased  blood  destruction 
I  >>  not  demonstrable.  Urobilinuria  is  extremely  common  in  hepatic  cirrhosis 
•^  in  advanced  passive  congestion  of  the  liver.  Acute  yellow  atrophy  and 
I^08|Aorus-  and  chloroform-poisoning  all  show  it.  In  febrile  conditions,  prob- 
**Jy  as  a  result  of  cloudy  swelling  of  the  liver  parenchyma,  it  is  also  present. 
.  Alimentary  levulosuria  (Strauss's  test)  is  often  present  in  liver  disease,  par- 
^ulariy  cirrhosis  and  catarrhal  jaundice.  According  to  Chajes,  it  is  found  in 
^•S  per  cent,  of  cases  of  cirrhosis  of  the  liver.  The  test  depends  upon  the  fact 
^t  the  action  of  liver  is  apparently  necessary  for  properly  metabolizing  levulose 
tod  also  galactose.    To  perform  the  test  100  grams  of  levulose  dissolved  in  weak 
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(c)  BUiary  eirrfuaia  causes  enlargement  of  the  liver,  but  to  a  much  more 
noderate  extent  than  hypertrophic  cirrhosis.  In  the  former  the  symptoms 
of  obstruction  of  the  bile-duets — jaundice  and  loss  of  color  on  the  part  of  the 
stools  (unlike  the  hypertrophic  form)  are  in  evidence.  The  duration  of  biliary 
cirriiosis  is,  on  the  whole,  shorter  than  that  of  hypertrophic,  and  tenninal 
diminution  in  size  (atrophy)  more  common. 

The  prognosis  of  the  atrophic  form  of  cirrhosis  is  decidedly  unfavorable, 
&it  function  of  the  liver  cells  having  been  impaired,  although  the  principal 
uurce  of  danger  b  probably  the  ascites;  and  death  usually  takes  place  within 
a  few  months  or  a  year  ^ter  symptoms  of  portal  obstruction  appear.    In 


FI4.  AA. — Showinc  HppnidDutc  eolATBetdAiit  of  tha  liver  commpi 
■oibed  is  the  t«l  (iilt«r  Rindfleucbl:  /,  Poaitioo  of  Ibe  diupbracm  tt>  the  inkiiiiium  enlirnmeDt  (ar- 
daatoM):  IT.  II.  normkl  lituuian  of  the  diapfaracm:  II.  III.  lelitive dulDca;  IV.  bonier  of  tbe  liver  in 
srrhou:  V.  bolder  to  henlth;  VI.  lower  border  of  the  fmtly  liver;  VII,  ot  the  amyloid  liver:  VIII.  d[  iw 
nBomm,  leukemia,  ajid  ■denomA. 

rare  cases  the  symptoms  abate,  owing  to  the  establishment  of  a  compensatory 
circulation,  and  may  remain  in  abeyance  for  months  or  years. 

The  prospect  of  life  is  much  enhanced  by  an  early  recognition  and  removal 
of  the  over^iadowing  cause — alcoholism.  I  have  seen  a  few  cures  made  in 
this  manner.  Even  after  the  occurrence  of  jaundice,  hematemesis,  and  toxic 
^mptoms,  under  appropriate  treatment  patients  have  been  known  to  enjoy 
comparative  health  for  years. 

Treatment. — The  prophylactic  treatment,  which  is  of  first  importance, 
consists  in  improving  the  general  health  of  the  patient  and  in  removing,  if 
possible,  the  cause  of  the  affection.  Rest,  graduated  exercise,  systematic 
nthing,  and  regular  hours  for  eating  and  sleeping  should  be  inaugurated 
and  stricdy  adhered  to.    Alcohol,  strong  coffee,  spices,  and  gastro-intestinal 
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asure  and  vary  in  shape,  being  hexagonal,  polyhedral,  or  amorphous, 
rge  giant-cells  and  si)Ots  of  pigment  known  as  "brownish  granules"  are  not 
commonly  found  in  the  cancerous  mass.  The  so-called  colloid  cancers 
;  nearly  always  mucoid,  and  the  cells  have  imdergone  a  mucoid  change; 
I  stroma  of  connective  tissue  surrounding  the  cancer-nests  in  some  instances 
dergoes  hyaline  or  myxomatous  degeneration.  In  other  instances  the  inter- 
thd  trabeculse  completely  surround  the  epithelial  nests,  which  are  separated 

a  basement  manbrane ;  this  variety  is  termed  adenocarcinoma. 

When  examined  microscc^ically,  rneduUary  cancer,  either  in  a  large  mass 
rimary)  or  in  secondary  nodules  scattered  throughout  the  organ,  is  the  most 
mmon  variety  found  in  the  liver.  On  examining  a  liver  that  is  the  seat  of 
rdnoma,  one  of  two  conditions^  usually  presents  itself:  First,  the  organ  may 

apparently  normal  with  the  exception  of  one  lobe  (usually  the  right), 
udi  contains  a  dense  whitish  growth  of  firm  consistence,  being  distinct  and 
arply  defined  from  the  surrounding  liver  tissue.  On  section  the  tumor  is 
ten  of  uniform  density,  bluish-white  in  appearance,  and  exudes  a  milk-white 
lid  known  as  "cancer-juice,"  which,  when  examined  microscopically,  is 
and  to  contain  large,  nucleated,  and  irregularly  shaped  cells  containing  free 
anular  matter.  The  center  of  the  tumor  may  have  undergone  liquefaction- 
crosb,  with  the  formation  of  a  cyst,  or  it  may  be  the  seat  of  an  abscess, 
irioua  smaller  nodules  may  be  scattered  throughout  the  organ  by  metastasis 
m  the  primaiT'  growth.  The  second  and  most  common  condition  is  secondary 
rdnoma  of  the  liver,  the  primary  lesion  being  situated  in  the  mammary 
inds,  pylorus,  or  the  cervix  uteri.  The  organ  is  greatly  enlarged,  as  a  rule, 
unoous  nodules  are  scattered  throughout,  and  can  usually  be  seen  projecting 
neath  the  capsule,  those  superficially  situated  having  received  the  name  of 
'ane'n  tubercles."  In  the  center  of  these  nodules  characteristic  pits  or 
nbilications  are  often  present*  caused  sometimes  by  contraction  of  the  inter- 
itial  trabuculse  and  sometimes  by  a  central  softening.  On  section  they  are 
aaDy  grayish-white  in  color  and  of  firm  consistence,  although  cysts,  hemor- 
Bges,  pus  cavitb,  or  areas  of  hyaline  and  fatty  degeneration  are  often  found, 
le  odls  are  identical  with  those  of  the  primary  growth,  and  are  composed 
r  the  most  part  of  cylindric  epithelium. 

hi  rare  instances  carcinoma  occm^  simultaneously  with  cirrhosis  in  the 
Die  liver,  the  organ  presenting  an  uneven,  nodular  appearance,  and  being 
Shtly  increased  in  size  and  of  firmer  consistence  than  normal.  When 
unined  in  situ  the  external  appearance  does  not  differ  materially  from  that 
cirrhotic  liver,  but  on  section  the  whole  organ  is  found  to  be  infiltrated 
th  various  sized  cancer-nodules  surrounded  by  bands  of  cicatricial  tissue. 

some  cases  the  excess  of  connective  tissue  and  the  amount  of  contraction 

-  extreme,  and  the  size  and  weight  are  reduced  below  the  normal.  Eggels 
3  collected  163  cases  of  primary  hepatic  carcinoma,  and  calls  attention  to 

-  frequent  association  of  atrophic  cirrhosis  and  carcinoma;  he  regards  the 
^iiosis  as  the  primary  process. 

Etiology. — ^Among  the  more  important  predisposing  factors  are — 
(o)  Age. — ^The  disease  is  most  conmion  after  thirty-five  or  forty  years  of 
5|  although  cases  are  not  rare  between  twenty  and  thirty-five  years.  Descroi- 
les  reports  the  case  of  a  child  eleven  years  old  who  died  with  a  tumor  in  the 
bt  hypochondriac  and  iliac  region,  the  autopsy  revealing  a  liver  studded  with 
DKTous  nodules,  as  was  demonstrated  microscopically, 
(i)  Sex, — ^Men  are  more  often  the  victims  of  carcinoma  of  the  liver  (primary 
m)  than  women.  The  secondary  variety,  however,  is  slightly  more  frequent 
vromen,  following  carcinoma  of  the  uterus  or  mammary  gland. 
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On  palpation  the  organ  can  be  distinctly  felt  projecting  below  the  costal 
margin  and  extending  in  some  instances  to  a  point  below  the  level  of  the  umbili- 
cus. During  respiration  (forced)  the  liver  can  be  felt  to  move  downward  and  up- 
wardy  the  organ  being  under  the  injfluence  of  the  diaphragmatic  excursions. 
In  emaciated  subjects  the  cancer-nodules  are  readily  appreciable,  and  in  some 
instances  the  central  pits  or  depressions  are  palpable,  forming  a  characteristic 
sign.  Cancerous  infiltration  of  the  anterior  margin  is  most  easily  felt,  and  in 
enormous  enlargements  of  the  organ  I  have  detected  them  on  the  posterior 
surface  as  well.  Rarely  the  liver  is  found  to  be  uniformly  large.  Palpation 
may  also  show  splenic  enlargement  due  to  passive  congestion. 

Percussion, — In  primary  carcinoma  (usually  found  in  the  right  lobe) 
the  percussion  dulness  is  increased  irregularly  downward  and  generally  to  the 
right.  On  the  other  hand,  in  secondary  growths  (usually  massive)  the  nodules 
are  oftener  distributed  equally  throughout  the  liver.  In  such  cases  the 
area  of  dulness  may  extend  across  the  epigastrium  to  the  left  hypochondriac 
region,  the  heart  and  other  viscera  being  now  displaced.  Posteriorly,  dulness 
may  extend  upward  on  a  level  with  the  fourth  rib,  and  anteriorly  downward 
to  the  iliac  fossa.  The  organ  may  now  weigh  from  15  to  20  poimds  (6.5-9 
kgms.),  while  in  the  average  case  the  carcinomatous  Uver  weighs  from  3  to  6 
pounds  (1.3-2.6  kgms.). 

Dil^^osis. — ^In  forming  a  diagnosis  the  family  tendency,  the  history  of 
primary  carcinoma  elsewhere  in  the  body  (stomach,  colon,  esophagus,  pancreas, 
gall-bladder,  uterus,  mamma — ^RoUeston),  the  age,  the  localization  of  the  pain 
in  the  right  hypochondrium,  the  blood  findings,  the  metastases,  the  cachexia, 
and  the  progressive  enlargement  of  the  liver,  presenting  umbilicated  nodules, 
are  the  reliable  points.  The  appearance  of  jaundice  or  ascites,  or  both,  is 
confirmatory. 

Differential  Diagnosis. — Among  affections  of  other  organs  that  are  likely 
to  be  mistaken  for  carcinoma  of  the  liver  may  be  mentioned  (1)  carcinoma 
of  the  pylorus,  and  (2)  carcinoma  of  the  colon  and  omentum.  The  chief  diseases 
of  the  liver  itself  apt  to  be  diagnosed  as  carcinoma  are:  (a)  Abscess,  (6)  syphilis, 
(c)  benign  growths  (adenomata,  angiomata),  (d)  hydatid  cysts,  and  (e)  hyper- 
trophic  cirrhosis. 

(1)  Carcinoma  of  the  Pylorus. — In  carcinoma  of  the  pylorus  the  physical 
examination  frequently  shows  a  hard  nodular  tumor  that  is  most  plainly  out- 
lined in  the  epigastric  region.  In  a  typical  case,  on  deep  insipiration,  the  tumor 
is  pressed  downward  by  the  liver,  but  is  not  pulled  upward  by  forced  expira- 
tion, as  in  hepatic  carcinoma.  In  many  instances,  however,  adhesions  bind 
the  stomach  firmly  to  the  liver,  which  may  be  the  seat  of  secondary  involve- 
ment. The  presence  of  jaundice,  as  well  as  the  negative  results  from  an  exam- 
ination of  the  gastric  contents,  would  tend  to  eliminate  pyloric  carcinoma. 

(2)  Carcinoma  of  the  Colon  and  Omentum. — Secondary  carcinoma  of  the 
intestines  aflFects  most  frequently  the  sigmoid  flexure.  The  symptoms  of 
intestinal  obstruction  arise,  constipation  being  followed  by  attacks  of  serous 
diarrhea  due  to  irritation,  and  later  by  the  presence  of  blood  in  the  stools. 
In  carcinoma  of  the  liver,  on  the  other  hand,  the  bile-ducts  may  be  obstructed, 
causing  clay-colored  stoob,  but  otherwise  the  dejecta  are  nprmal;  the  seat  of 
the  nodular  enlargement  and  pain  is  located  in  the  right  hypochondrium. 
Jaundice  and  ascites  are  absent  in  carcinoma  of  the  colon.  The  tumor,  if 
palpable,  in  the  latter  condition  is  more  movable  and  is  less  under  the  influence 
of  ^e  diaphragm.  It  does  not  give  an  absolutely  flat  percussion-note,  as  does 
hepatic  carcinoma.  Carcinoma  of  the  omentum  is  usually  secondary.  The 
absence  of  small  movable  tumors  in  the  umbilical,  lumbar,  or  hypogastric 
regions,  ranging  in  size  from  that  of  a  pea  to  a  walnut,  aids  in  the  elimination 


902 


DISEASES  OF  THE  DIGESTIVE  SYSTEM 


of  carcinoma  of  the  omentum.  As  the  latter  affection  advances  the  abdomen 
becomes  distended  and  painful  to  the  touch,  the  bowels  are  obstinately  ood- 
stipated,  and  the  physical  signs  reveal  the  presence  of  an  effusion  whidi, 
when  aspirated,  is  generally  serous,  but  sometimes  bloody.  Microscopic 
examination  may  possibly  reveal  the  presence  of  cancer-cells,  though  their 
recognition  is  difficult.  The  liver,  unless  primarily  involved,  b  not  enlarged, 
and  cachexia  does  not  usually  appear  until  late. 

From  hepatic  abscess  the  points  of  differentiation 

Carcinoma  of  the  Lhter 

There  is  often  a  history  of  a  primary 
growth  or  chronic  irritation. 

Occurs  usually  after  the  age  of  forty. 

Jaundice  is  rare. 

Fever  is  absent  or  slight. 

Cachexia  is  present  and  almost  pathog- 
nomonic. 

Pain  is  dull  and  boring  in  character,  and 
more  constant. 

A  nodular,  umbilicated  tumor  or  tumors 
may  be  detected. 

The  enlargement  is  downward. 

The  duration  is  a  few  months  to  one  year. 

Microscopic  examination  reveals  di^te- 
grated  liver-cells,  cancer-nests,  and  in 
.  some  cases  the  micro-organisms  of  sup- 
puration. 


Hepatic  Abscbbs 

There  is  a  history  of  traumatism  or  of  in- 
testinal ulceration,  as  in  dysentery. 

Occurs  at  any  age. 

Jaundice  is  sometimes  present. 

Hectic  temperature,  chills,  and  swettioc. 

Anemia  may  be  present,  but  nmr  ey 
chexia. 

Pain  is  sharp,  lancinating,  and  paraxsit- 
mal. 

A  fluctuating  tumor  may  sometima  be 
detected  below  the  ooetal  margin. 

The  enlarf^ement  usually  upward. 

The  duration  is  usually  a  few  weeks. 

Tlie  microscope  rev^tls  pus,  liTcr^eDi. 
staphylococci  and  streptoooed,  tbe  5t> 
ciUtis  coU  commuftw  or  the  insb 
ooli. 


Benign  Growths  {Adenomata,  Angiomata), — Occasionally  growths  ire 
detected  in  the  liver,  and  may  occur  at  any  age;  when  these  are  present  it  or 
about  the  age  of  forty  they  may  be  mistaken  for  carcinoma.  Tlie  abeeooe, 
however,  of  a  primary  growth  in  some  one  of  the  other  viscera,  together  witk 
the  duration  of  the  growth  and  the  absence  of  cancerous  cachexia,  would  tend 
to  differentiate  them  from  cancerous  involvement.  An  examination  of  the 
blood  may  be  of  service,  leukocytosis  being  more  common  in  carcinoma. 

The  prognosis  is  invariably  fatal,  the  disease  terminating  rapidly  in  from 
a  few  months  to  a  year.  The  most  rapid  course  is  run  by  secondary-  cardDOOu 
of  the  organ.  In  exceptional  cases  growths  favorably  situated  have  been  re- 
moved without  recurrence. 

The  treatment  is,  with  rare  exceptions,  purely  symptomatic.  An 
easily  digested,  nutritious  diet  should  be  given,  together  with  active  stimuktioB 
to  support  the  system.  The  pain  may  be  relieved  by  the  free  use  of  morphin. 
given  by  the  mouth  or  hypodermically.  For  the  nausea  and  vomiring 
that  are  apt  to  supervene  the  carbonated  waters,  cracked  ice  with  champagne, 
or  repeated  doses  of  creasote,  dilute  hydrocyanic  acid,  or  wine  of  ipecic 
(2  minims — 0.13 — every  hour  until  relieved)  may  be  given.  If  \Tolent 
delirium  should  occur  during  the  later  stages  of  the  disease,  cold  com- 
presses to  the  forehead  or  vertex,  and  bromids  and  chloral  hydrate  given  in 
rectal  enemata,  may  prove  efficient. 


OTHER  NEW  GROWTHS  IN  THE  LIVER 

(a)  Angioma,  Adenoma,  and  Cyst. 

Occasionally  benign  growths  occur  in  the  liver,  and  often  with  an  absence 
of  symptoms  unless  their  increase  in  size  gives  rise  to  mechanical  obstruction. 
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One  of  the  most  common  of  these  is  angioma,  which  is  often  found  in  the  livers 
of  old  people.  Angiomata  consist  of  tortuous  and  dilated  capillaries  in  the 
hepatic  connective  tissue;  they  rarely  attain  a  size  larger  than  a  crab-apple, 
and  usually  cause  no  symptoms.  Although  most  common  in  adults,  they  have 
been  known  to  occur  in  children. 

Adenomata  and  cystomata  may  also  occur  in  the  liver.  They  are  both 
benign  growths.  The  former  is  of  the  tubular  variety,  consisting  of  connective- 
tissue  nests  lined  with  cylindric  epithelial  cells.  Von  Bergman  removed  a 
portion  of  a  tuberous  adenoma  of  the  liver  with  perfect  recovery  and  non- 
recurrence  of  the  growth.  Cysts  are  quite  rare.  Lippmann,  who  searched 
the  literatiu^,  found  reported  3  retention  cysts,  9  cystic  adenomas,  1  lymph- 
<^st,  and  3  cases  that  could  not  be  classified. 

(b)  Sarcoma. 

Of  the  many  varieties  of  sarcomata,  those  occurring  most  commonly  in 
the  liver  are  the  small  and  large  round-celled  and  the  melanotic  variety, 
the  latter  often  being  secondary  to  sarcoma  of  the  choroid  coat  of  the  eye. 
These  grow  rapidly,  causing  a  wide-spread  destruction  of  the  liver  structure, 
with  a  change  in  the  size  and  shape  of  the  organ  that  is  often  demonstrable 
by  palpation.  E.  R.  Axtell  reports  a  case  in  which  at  the  postmortem  the  upper 
two-thirds  of  the  liver  revealed  an  entire  absence  of  hepatic  structure,  and 
consisted  of  three  tumor  masses.  On  section  the  tumor  is  seen  to  be  of  firmer 
consistence  than  the  surrounding  liver  tissue,  and  presents  a  dark,  grayish- 
white,  striated  appearance.  If  the  growth  be  of  the  pigmented  variety,  patches 
of  a  deep  black  or  of  different  shades  of  pigment  may  be  scattered  throughout 
the  mass.  Metastasis  is  rapid  and  wide-spread  (lungs,  kidneys,  heart,  skin), 
as  is  shown  by  the  fact  that  other  organs  are  invariably  found  involved  at  the 
time  of  the  growth  and  development  of  the  sarcoma  in  the  liver.  Melano- 
sarcoma  may,  in  rare  instances,  appear  as  a  primary  growth,  and  attain  a 
considerable  size,  as  shown  by  a  case  reported  by  Bramwell  and  Leith. 

The  symptoms  are  those  of  mechanical  obstruction,  and  consist  of  gastro- 
intestinal disturbances  due  to  passive  congestion,  edema,  and  ascites.  Anemia 
and  emaciation  may  become  marked  late  in  the  disease,  but  cachexia  does  not 
develop.  The  passage  of  an  intensely  dark  colored  urine  (melanuria)  has  been 
noted  in  some  cases.    Secondary  nodules  may  appear  on  the  skin  surface. 

The  diagnosis  can  often  be  made  from  the  primary  growth  (melanosarcoma 
of  the  choroid  or  sarcomata  of  the  lymphatic  glands)  and  from  the  rapid  develop- 
ment of  the  timior.  From  carcinoma  of  the  liver  melanosarcoma  may  be 
distinguished  by  the  presence  of  ocular  symptoms,  particularly  blindness  of 
one  eye,  by  the  rapid  wide-spread  metastasis,  the  melanuria,  perhaps,  and  by 
the  absence  of  a  true  cancerous  cachexia. 

The  prognosis  is  absolutely  fatal  and  the  treatment  merely  palliative. 


X.    DISEASES  OF  THE  SPLEEN 

Diseases  of  the  spleen  are  mostly  secondary  to  other  diseases,  the  considera- 
tion of  which  embraces  an  appropriate  description  of  the  associated  splenic 
disorders.  The  intimate  relation  between  the  spleen  and  blood  accounts  for 
the  frequency  with  which  this  organ  is  involved  in  many  of  the  blood 
diseases. 
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Pathology. — ^Next  to  the  kidneys,  the  spleen  is  the  favorite  seat  of  metas- 
tatic inflammation  and  embolic  infarction.  Splenitis,  due  to  a  benign  embolus 
orignating  in  the  left  side  of  the  heart  or  from  the  aorta  above  the  splenic 
arteries,  is  usually  circumscribed  to  a  zone  of  serohemorrhagic  infiltration  about 
the  resultant  infarct.  The  latter  is  hemorrhagic  at  first,  and  later  becomes 
particolored  or  mixed,  and  is  of  a  yellow  color,  owing  to  partial  fatty  degenera- 
tion; still  later  it  may  become  whitish  and  remain  as  a  wedge-shaped  (the  base 
being  peripheral),  cheesy  (necrotic  softening),  or  even  calcareous  mass,  or  as  a 
fibrous  cicatrix.  Infection  of  the  infarcts  by  pus  micrococci  leads  to  the  devel- 
opment of  smaU  abscesses,  and  the  trabeculse  surrounding  the  latter  may  give 
way  until  finally  one  large  pus-sac  may  be  formed.  Embolism  may  follow 
primary  splenic  arterial  or  venous  thrombosis. 

Perisjienitis  generally  follows,  and  sometimes  with  adhesions  attached  to 
adjacent  hollow  organs,  as  the  stomach  and  colon,  through  which  the  perforating 
abscess  may  discharge  its  purulent  contents.  An  unfortunate  termination  is 
the  bursting  of  the  abscess  into  the  peritoneal  cavity;  a  more  fortunate  ending 
results  in  an  external  opening.  In  acute  splenic  tumor  there  is  an  active 
congestion,  with  roimd-cell  infiltration  and  some  proUferation  of  the  splenic 
cells.    The  spleen  is  moderately  enlarged,  dark,  soft,  pulpy,  and  friable. 

In  cases  of  intense  vascular  engorgement,  as  in  the  acute  splenic  tumor 
of  severe  typhoid  fever,  intermittent  fever,  and  epilepsy  (during  the  paroxysm), 
hemorrhagic  extravasation  may  occur,  and  there  may  finally  be  even  a  rupture 
of  the  capsule  and  a  passage  of  the  blood  into  the  peritoneal  cavity.  In  chronic 
splenic  tumor  there  is  a  persistent  hyperplasia  of  the  splenic  cells.  Cirrhosis 
c/  the  spleen  (chronic  interstitial  splenitis)  differs  characteristically  from  that 
of  other  organs  (liver,  kidneys)  in  that  there  is  enlargement  instead  of  contrac- 
tion. Added  to  the  increase  in  the  size  of  the  spleen,  there  are  in  both  forms 
of  chronic  splenitis  thickening  of  the  capsule,  patches  often  of  old  perisplenitis, 
and  a  slaty  color  of  the  tissues,  with  more  or  less  pigmentation. 

Etiology. — ^The  disease  probably  never  starts  primarily  in  the  spleen 
itself.  Acute  proliferative  or  hyperplastic  splenitis  {acute  splenic  tumor)  is 
seen  as  the  result  of  the  acute  infectious  diseases  (typhoid,  typhus,  relapsing, 
malarial  fevers).  Chronic  proliferative  splenitis  (chronic  splenic  tumor)  is  due 
to  chronic  malarial  infection  or  repeated  acute  attacks,  to  Banti's  disease, 
chronic  passive  congestion  of  the  spleen,  and  leukocythemia.  The  leukemic 
spleen  represents  a  somewhat  different  form  of  chronic  proliferative  splenitis 
from  the  ordinary  forms.  Acute  suppurative  splenitis  {abscess),  either  diffuse 
or  circumscribed,  is  usually  secondary  to  infectious  (pyogenic)  emboli,  as  in 
ulcerative  endocarditis  and  pyemia.  Again,  as  the  result  of  simple  valvulitis 
of  aortic  thrombosis,  embolic  infarction  of  the  spleen  may  be  found,  which  may 
soften  and  break  down  in  abscess  formation  from  subsequent  infection.  Abscess 
of  the  spleen  may  also  follow  traumatism,  perforation  of  a  gastric  ulcer,  and 
the  extension  of  adjacent  inflammation. 

Symptoms. — These  are  indefinite  or  absent  in  most  cases.  Usually  there 
is  no  pain  or  tenderness  unless  perisplenitis  exists.  Considerable  enlargement 
of  the  spleen  may  be  attended  with  a  sense  of  weight,  tension,  or  distress  in  the 
left  hypochondrium,  and  perhaps  by  slight  dyspnea.  Any  suppurative  fever 
present  will  most  probably  be  dissociated  from  the  idea  of  abscess  of  the 
spleen  provided  the  local  signs  of  pus  be  absent.  Sudden  pain  appearing  in 
the  gastric  region,  followed  by  the  vomiting  of  pus  and  blood,  in  the  course  of 
an  infectious  disease  with  splenic  enlargement,  may  be  due  to  the  rupture  of  an 
abscess  of  the  spleen.     Ascites  may  also  be  present. 

The  physical  examination  may  reveal  some  bulging  on  inspection,  and  a 
fluctuating  tumor  may  be  palpated.    The  enlargement  may  be  sufiScient  to 


DISEASES  OF  THE  PANCREAS  907 

The  prognosis  is  unfavorable,  and  the  treaJtmerd  does  not  differ  from  that 
indicated  for  the  underlying  and  causative  disease. 


MORBID  GROWTHS  OF  THE  SPLEEN 

The  principal  new  growths  are  the  granulomata,  as  tubercles  and  syphilitic 
g;uinmata;  also  secondary  carcinoma,  melanotic  sarcoma,  and  hydatid  and  other 
cysts.  Lymphadenoma  (e.  g,,  in  leukemia),  angioma,  and  fibroma  may  be 
included  among  tumors  of  the  spleen. 

These  affections  of  the  spleen  are  all  of  rare  occurrence,  and  are  not  readily, 
if  at  all,  discoverable  during  life.  Carcinoma  of  the  spleen  is  always  secondary; 
it  may  be  diagnosticated  by  a  physical  examination,  showing  the  organ  to  be 
enlarged,  with  the  signs  of  Uie  primary  carcinoma,  as  of  the  stomach.  Second- 
ly sarcoma  is  more  conunon,  and  b  recognized  by  an  irregular  enlargement 
ittid  the  presence  of  a  primary  tumor. 

Syptnlitic  gummaia  of  the  spleen  are  often  associated  with  amyloid  degenera- 
tion and  enlargement. 

Gaucher's  disease^  is  a  type  of  splenomegaly  due  to  a  peculiar  cell  hyper- 
plasia which  is  familial  in  character,  begins  in  early  childhood,  runs  an  extremely 
^bronic  course,  with  gradual  enlargement  of  the  spleen  until  it  reaches  an 
^ormous  size,  and  is  not  associated  with  jaundice,  ascites,  nor  lymphadenop- 
^y^  The  blood  may  show  changes  similar  to  those  of  the  early  stages  of 
j^*>^'ti's  disease,  while  the  spleen  after  operation  shows  the  presence  of  very 
^S^  multinuclear  phagocytic  vesiculated  cells. 


RUPTURE  OF  THE  SPLEEN 

*Xhis  may  occur  as  the  result  of  an  intense  hyperemic  engorgement,  both  in 
^^^tis  from  the  rupture  of  an  abscess  and  from  traumatism.  In  the  acute 
^^^c  tumor  of  typhoid  fever,  in  malaria,  and  during  an  epileptic  paroxysm 
^^{^t:ure  of  the  capsule  has  been  known  to  occur  on  account  of  the  extravasation 
^  V>]ood.  The  symptoms  are  usually  mistaken  for  those  of  intestinal  perfora- 
^^  with  internal  hemorrhage.  The  treatment  is  surgical,  though  palliative 
P^xiding  the  surgeon's  arrival. 


XL    DISEASES  OF  THE  PANCREAS 

ACUTE  PANCREATITIS 

Three  varieties  of  acute  pancreatitis — hemorrhagic,  gangrenous,  sup- 
purative— ^will  be  described,  following  the  usual  classification,  but  it  is  to  be 
leodlected  that,  in  the  majority  of  instances,  these  are  indistinguishable 
cfinically,  and  represent  but  different  stages  of  a  single  disease. 

HEUORRHAGIC  PANOtEATmS 

Psathology. — ^The  pancreas  is  enlarged,   usually  firm,   and    somewhat 
cbooolate  colored.    Irregular  areas  show  the  circumscribed  as  well  as  the  dif- 
fused form  of  hemorrhagic  infiltration  of  the  interstitial  fat  tissue,  with  throm- 
bosis of  the  pancreatic  veins  in  some  cases  (Day).    There  is  also  an  infiltra- 
*  See  Brill  and  Mandelbaum,  Amer,  Jour,  Med.  Sci.,  1913,  cxlvi,  863. 
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Dil^^osis. — ^This  Is  at  all  times  difficult,  since  many  or  all  of  the  symptoms 
enumerated  may  be  present  in  other  affections.  A  careful  inquiry  into  the 
previous  history  is  important.  The  sudden  development  of  an  intense,  deep- 
seated  pain  in  the  epigastrium,  followed  by  vomiting,  collapse,  abdominal 
distention,  with  circumscribed  resistance  in  the  epigastrium,  and  the  presence 
of  constipation  and  slight  fever,  point  to  hemorrhagic  pancreatitis.  The 
detection  of  free  fat  in  the  dejections  and  the  discovery  of  scattered  points 
of  tenderness  are  significant.  Cammidge's  reaction  is  valueless  where  a 
pancreatic  disorder  is  suspected.  Other  affections  may  give  a  positive 
response  (pneumonia,  appendicitis  with  diffuse  peritonitis).  Cammidge 
advises  that  the  urine  examination  be  controlled  by  an  examination  of  the 
feces. 

Differential  Diagnosis. — ^The  temperature  is  apt  to  be  higher  and  the  pain 
and  tenderness  less  localized  and  more  constant  in  peritonitis.  Fecal  vomiting 
would  indicate  obstruction  of  the  bowd.  Here  also  we  may  determine  the 
patency  of  the  bowel  by  injection  or  inflation.  Intestinal  obstruction  is  of 
comparatively  rare  occurrence  in  the  epigastrium,  where  the  pain  and  disten- 
tion of  acute  pancreatitis  are  localized;  there  are  likely  to  be  present  more 
marked  and  general  tympany,  including  the  flanks,  and  a  circumscribed 
distention  of  the  intestinal  coils. 

In  perforaiing  gastric  or  duodenal  nicer  there  is  a  history  of  pain  after  eating, 
hemorrhages  from  the  digestive  tract,  and  anemia. 

Corrosive  poisons  may  be  excluded  by  the  history  of  the  case  and  by  an 
examination  of  the  mouth  and  vomitus.  Hepatic  colic  must  be  excluded;  the 
pain  is  intermittent,  and  referred  more  to  the  right  side  than  in  pancreatitis. 
There  is  in  pancreatitis  also  an  early  collapse. 

Acvte  gastrodnodenitis  is  characterized  by  fever,  by  a  history  of  injudicious 
eating,  followed  by  mild  inflammatory  symptoms  within  a  few  hours,  and  by 
an  absence  of  the  sudden  prostration  and  collapse  so  common  to  hemorrhagic 
inflammation  of  the  pancreas. 

Prognosis. — Acute  hemorrhagic  pancreatitis  in  most  cases  ends  in  death. 
In  \'iew  of  the  ease  with  which  the  disease  may  be  overlooked  it  is  quite  pos- 
sible that  certain  cases  of  milder  type  may  recover;  in  these  the  recovery  has 
been  said  to  follow  a  different  affection.  Osier  reports  a  case  diagnosticated 
as  one  of  intestinal  obstruction  in  which  abdominal  section  was  performed 
and  recovery  followed.  Thayer  and  Korte  have  also  reported  cases  of  cure  in 
which  a  celiotomy  decided  the  diagnosis. 

The  treatment  as  for  shock  by  the  use  of  external  heat  and  of  warm 
saline  injections,  hypodermics  of  morphin,  atropin,  strychnin,  and  of  diffusible 
stimulants  may  probably  be  of  some  avail.  Early  op>eration  with  a  view  to 
establishing  free  drainage  is  the  important  factor  in  the  treatment  (Ochsner). 

SUPPURATIVE  PANCREATinS 

Pathology. — ^The  suppuration  may  be  diffuse,  with  numerous  small 
abscesses;  more  commonly  a  single  abscess  exists  in  the  head  or  body  of  the 
pancreas,  which  may  be  enlarged  and  its  structure  extensively  destroyed. 
The  abscess  may  communicate  with  peripancreatic  areas  of  suppuration,  or 
it  may  evacuate  either  into  various  organs  (duodenum,  peritoneal  cavity) 
or  externally.  Pylephlebitis  and  hepatic  abscess  or  pyemia  may  follow. 
A  disseminated  fat-necrosis  is  sometimes  foimd. 

Etiology. — ^Most  of  the  cases  occur  in  adult  males  prior  to  fifty  years  of 
age.  Intemperance,  trauma,  and  dietetic  errors  are  among  the  predisposing 
causes.    Infection  takes  place  through  the  ducts,  or  from  extension  of  neigh- 
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CHRONIC  PANCREATITIS 

lology. — ^The  pancreas  is  indurated  from  an  increased  development 
titial  fibrous  tissue.  The  glandulat  substance  may  be  nearly  obliter- 
d,  owing  to  pressure  upon  the  duct  of  Wirsung,  pancreatic  cysts  may 
ed.  Interstitial  hemorrhages  and  peripancreatic  adhesions  may  be 
In  chronic  suppurative  pancreatitis  there  may  either  be  small  circimi- 
ibscesses  or  one  large  pyogenic  cyst. 

logy. — Chronic  pancreatitis  may  be  due  to  several  attacks  of  the 
lease  or  to  chronic  inflammation  of  the  i>ancreatic  duct,  often  secondary 
oduodenal  catarrh.  Since  the  distribution  of  inflanmiation  often 
ads  to  that  of  the  lymphatics  the  infection  may  be  lymphatic,  from  an 
gall-bladder,  rather  than  duct-borne.  Persistent  inflammation  of  con- 
Jtructures  may  excite  it.  The  majority  of  cases,  however,  arise  from 
f  the  biliary  passages;  especially  cholelithiasis  as  a  result  of  obstruction 
lets.  The  Mayos  found  81  per  cent,  of  their  cases  accompanied  by  gall- 
Chronic  alcoholism,  syphilis,  tuberculosis,  and  trauma  probably  lead 
isease.  The  condition  may  be  limited  to  a  part  of  the  organ. 
[ptoms  and  Dii^nosis. — The  symptoms  are  hardly  indicative  of 
Bse.  The  symptoms  of  chronic  gastric  catarrh,  frequently  attended 
hea  and  large  stools,  may  compose  the  early  clinical  picture.  Later 
ay  be  paroxysms  of  deep  epigastric  pain,  slight  fever,  marked  anemia, 
it  anxiety  and  faintness,  occurring  at  irregular  intervals.  Some  ascites 
idice,  due  to  pressure,  may  be  observed.  The  detection  of  free  fat  in 
ctions  (steatorrhea)  and  undigested  muscle-fibers  (azotorrhea)  in  the 
of  diarrhea  are  of  great  semiotic  importance  in  the  interlobular  form, 
y  best  be  studied  after  a  pancreatic  test-meal  consisting  of  scraped 
gm.,  milk  1  liter,  butter  100  gm.  It  has  been  suggested  that  the  effect 
Iministration  of  the  pancreatic  ferments  may  be  taken  as  a  valuable 
ic  aid.  On  the  other  hand,  the  occurrence  of  glycosuria  without 
ic  disturbance  of  digestion  in  the  intestines  (e.  g,,  interacinar  pan- 
I  and  lipuria  would  be  of  distinct  diagnostic  value.  The  presence  of 
ia  probably  indicates  an  extreme  degree  of  destruction  of  this  gland 
Walko  regards  the  muscle-nucleus  test  as  being  of  diagnostic  value, 
ller  advises  Sahli's  glutoid  capsule  test.  The  most  elaborate  tests  of 
reatic  secretions  may  be  performed  by  means  of  the  Einhom  method  of 
ig  the  duodenal  contents  and  by  means  of  the  agar-tube  method  he  has 
for  studying  the  ferments  in  the  duodenal  contents. 
lia  pancreatica,  absence  of  the  pancreatic  external  secretions,  usually 
association  with  achylia  gastrica,  but  frequently  is  an  end-result  of 
pancreatitis.  It  may  be  recognized  by  the  accompanying  creatorrhea 
torrhea. 

reatic  infantilism,  a  term  suggested  by  Bramwell,^  is  characterized 
ted  bodily  and  sexual  development,  chronic  diarrhea,  and  flatulent 
n  of  the  abdomen,  depending  upon  cessation  of  pancreatic  secretion 
nmg,  the  result  of  chronic  pancreatitis. 

chectic  appearance  may  be  associated.     Circumscribed  resistance  on 
a  in  the  pancreatic  area  has  been  noted.    Evidences  of  hepatic  cir- 
of  chronic  renal  and  arterial  disease  may  be  present. 

» Jour.  Amer.  Med.  Assoc..  May  19,  1915,  p.  1872. 
*  Edinburgh,  Med.  Jour.y  May,  1915. 
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Symptoms. — ^The  patient  may  have  been  in  apparently  robust  health 
when  the  attack  comes  on  with  sudden  and  startling  gravity.  The  most  prom- 
inent early  symptom  is  intense  epigastric  pain,  together  with  a  sense  of  con- 
striction. Nausea  and  vomiting  may  be  associated,  and  the  latter  is  usually 
obstinate  and  gives  only  temporary  relief.  Tympanites  may  also  occur. 
There  are  early  and  constant  general  evidences  of  internal  hheding — an  anxious 
countenance,  restlessness,  depression,  yawning,  pallor,  cold  sweat,  a  lowered 
surface  temperature,  and  a  small,  rapid,  and  weak  pulse.  Prostration  and 
syncope  follow,  and  death  ends  the  case  in  from  half  an  hour  to  twenty-four 
hours.  Death  is  caused  by  reflex  paralysis  of  the  heart,  due  either  to  some 
coincident  vascular  affection,  or  to  pressure,  perhaps  upon  the  solar  plexus 
and  semilunar  ganglion  (Zenker). 

My  table  includes  24  cases,  exclusive  of  16  reported  by  Fitz,  in  which  the 
condition  led  to  speedy  death  from  shock  or  from  compression  of  the  solar 
plexus.  Owing  to  its  "idiopathic"  character  in  many  cases,  and  quick  destruc- 
tion of  life,  pancreatic  hemorrhage  assimies  intense  medicolegal  importance. 
A  few  cases  reach  death  more  gradually. 

Diagnosis. — Given  the  suddenly  developed  signs  of  a  concealed  internal 
hemorrhage,  with  pain  referred  distinctly  to  the  epigastrium,  and  vomiting 
and  rapid  collapse,  a  probable  diagnosis  may  be  made. 

Treatment. — ^This  consists  in  relieving  the  pain  and  in  overcoming  the 
collapse  by  free  stimulation.     An  exploratory  operation  is  advisable. 


CARCINOMA  OF  THE  PANCREAS 

Pathology. — ^Primary  carcinoma  is  the  more  frequent  variety.  It  is  of 
the  scirrhous  form  in  most  cases,  and  usually  involves  the  head  of  the  gland, 
which  may  attain  the  size  of  a  child's  head.  Not  rarely  the  adjacent  organs 
are  found  affected,  either  by  direct  or  metastatic  extension  of  the  disease,  or 
by  the  pressure  of  the  growth;  the  liver,  peritoneum,  stomach,  portal  vessels, 
bile-ducts,  and  aorta  may  thus  be  involved.  The  pancreatic  duct  may  be 
occluded,  so  as  to  form  retention-cysts.  In  1000  autopsies  at  the  Johns  Hopkins 
Hospital  there  were  5  cases  of  secondary  carcinoma  of  the  pancreas.  Simple 
extension  of  carcinoma  of  the  stomach  or  of  the  duodenum  may  involve  the 
pancreas. 

Etiology. — Men  from  forty  to  sixty  years  of  age  are  most  liable  to  car- 
cinoma of  the  pancreas,  though  it  has  been  met  w^ith  in  the  newborn.  Miralli^ 
has  collected  113  cases  of  primary  carcinoma  of  this  viscus  (Fitz). 

Symptoms. — ^These  are  scarcely  ever  sufficient  to  indicate  the  disease 
with  certainty.  There  are  usually  a  stubborn  dyspepsia,  a  progressive  loss  of 
flesh,  anemia,  and  a  dtdl,  or  sometimes  neuralgic,  epigastric  pain.     Nocturnal 

Eroxysms  of  pain  are  common,  and  are  often  accompanied  by  signs  of  collapse. 
some  cases  vomiling  and  diarrhea  are  present.  The  stools  may  be  light  in 
color  and  greasy,  and  may  contain  blood.  There  may  also  be  found  an  abun- 
dance of  undigested  muscular  fibers  in  the  stools  in  the  absence  of  diarrhea; 
this  is  an  incontestable  proof  of  faulty  pancreatic  digestion.  Steatorrhea  is 
not  commonly  present.  Among  the  pressure-effects  due  to  carcinoma  of  the 
head  of  the  pancreas  there  may  be  jaundice  (pressure  upon  the  common 
duct),  which  persists  and  "is  associated  with  an  enlargement  of  the  liver  and 
gall-bladder."  Ascites  may  appear  from  pressure  on  the  portal  vein.  Chylous 
ascites,  from  pressure  upon  the  thoracic  duct,  has  been  observed.  The  in- 
ferior vena  cava  may  be  compressed,  causing  dropsy  of  the  lower  half  of  the 
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PANOIEATIC  CYST 

Piathology. — ^Pancreatic  cysts  may  be  single  or  multiple,  and  large  or 
iD.  When  large  they  develop  chiefly  to  the  left  of  the  median  line.  Single 
ts  may  grow  to  an  enormous  size,  containing  as  much  as  several  gallons  of 
d.  Tte  contents  may  at  first  consist  simply  of  retained  pancreatic  juice, 
1  usually  the  liquid  is  dark  gray  or  dark  brown,  alkaline,  and  hemorrhagic 
albuminous.  A  hematoma  may  be  converted  into  a  serous  cyst,  llie 
icific  gravity  is  from  1010  to  IC^.  Atrophy  of  the  pancreas  may  ensue, 
amined  microscopically,  the  contents  reveal  leukocytes,  red  blood-corpuscles, 
•drops,  fatty  degeneration  of  the  epithelium,  and  crystals  of  fatty  acids  and 
oksterin. 

Etiology. — Cysts  of  the  pancreas  may  be  due  to  occlusion  of  the  pan- 
!ttic  duct  or  its  branches  by  compression  from  within  or  without  the  gland, 
ley  may  also  be  due  to  tumors,  to  impaction  of  biliary  or  pancreatic  calculi, 
dnrfaosis  or  angular  displacements  of  the  gland,  or  to  the  obstructive  swelling 
m  extension  of  catarrh  of  the  bowel  (Krecke).  Of  121  cases  collected  by 
ffte,  33  were  traced  to  traumatism.  Lloyd  suggests  that  the  cysts  that  follow 
id  injury  are  instances  of  encysted  peritonitis  involving  the  lesser  omentum 
that  portion  covering  the  pancreas  (pseudocysts).  Cysts  of  the  pancreas 
nafly  occur  in  adults — ^in  66  of  116  cases  in  the  third  and  fourth  decades  of 
i  (K&rte).  Railton,  however,  met  a  case  at  six  months  of  age. 
Sjrmptoins. — Pain  may  be  absent,  or  it  may  occur  as  colicky  paroxysms, 
ened  either  to  the  epigastrium,  the  left  hypochondrium,  or  even  the  left 
NiMer.  Jaundice  and  ascites  are  present  in  large  tumors.  Vomiting, 
stipation,  or  fatty  diarrhea  (rarely),  with  undigested  proteins  in  the  dejecta, 
day-colored,  pasty,  and  offensive  stoob,  may  be  present.  Albumin  and 
or  may  be  found  in  the  urine.  Emaciation  is  not  infrequent.  Intestinal 
unrhage  may  occur  and  recur.  A  late  and  constant  symptom  is  a  feeU 
of  pressure  in  the  epigastrium.  Rarely  there  is  increased  salivary  secre- 
I  (pancreatic  salivation).  Occasionally  all  subjective  symptoms  are 
ent 

On  physical  examination  a  smooth,  elastic,  lobulated  tumor  is  discovered 
lie  region  of  the  pancreas  if  the  growth  is  moderate  in  size.  Sometimes  a 
y  large  cyst  develops  in  a  remarkably  short  space  of  time — i.  e,,  in  a  few 
ks.  When  very  large  in  size  fluctuation  is  easily  elicited.  It  may  be 
btly  movable  in  the  grasp  and  during  inspiration.  It  usually  presents 
Bveen  the  stomach  and  transverse  colon  an  area  of  dulness,  and  unless  the 
i<nr  be  of  large  size  it  is  surrounded  by  tympanitic  resonance  of  deeper 
hre  above  than  below.  Auscultation  may  reveal  a  murmur  caused  by 
ipression  of  the  aorta.  When  the  cyst  attains  enormous  dimensions  the 
wl  mechanical  pressure  effects  are  produced.  Korte  points  out  that  cysts 
bout  any  inflammatory  or  traumatic  etiology  may  exist  for  many  years  or 
n  decades. 

The  diagnosis  rests  on  the  typical  physical  signs — the  discovery  on  pal- 
ion  of  a  smooth,  elastic,  lobulated,  or  rounded  tumor  that  is  slightly  movable, 
I  on  percussion  of  a  dull  area  that  is  not  continuous  above  with  the  spleen 
I  liver  dulness.  Resort  has  been  had  to  filling  the  stomach  with  air  and  the 
>n  with  water  (after  purging),  and  thus  proving  by  palpation  the  deep- 
ted  situation  (behind  the  stomach  and  omentum)  of  the  tumor.  If  a 
d  be  obtained  from  the  supposed  cysts  containing  an  alkaline  liquid  with 
teolytic  powers,  it  is  almost  certainly  connected  with  the. pancreas.  A 
icreatic  cyst  may  be  mistaken  for  an  ovarian  cyst,  for  hydatid  cyst  of  .the  left 
e  erf  the  liver,  of  the  mesentery,  renal  tumors  (cysts),  dropsy  of  the  gall-bladder, 
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and  retroperitoneal  sarcoma  (Lobstein's  cancer).    The  differentiation  must  be 
made  by  a  careful  study  of  all  the  points  in  the  case. 

The  prognosis  is  good  under  proper  treatment — ^incision  and  dninage. 
Of  31  reported  cases  thus  treated,  only  2  proved  fatal. 


PANC31EATIC  CALCUU 

Pathology. — ^These  are  grayish-white,  rounded  concretions,  consistiDg 
principally  of  calcium  carbonate.  The  calculi  may  be  as  fine  as  dust  or  is 
large  as  an  almond.  Among  their  pathologic  effects  are  fistulous  communicft- 
tions  with  the  colon,  peritoneal  cavity,  and  stomach;  also  cystic  dilatation  of 
the  duct  and  abscess  formation.  Atrophy  of  the  organ  and  carcinoma  due  to 
irritation  of  the  stones  may  be  associated. 

Etiology. — ^Pancreatic  calculi  presuppose  a  catarrhal  condition  of  the 
pancreatic  duct,  with  retention  or  anomalies  of  the  pancreatic  secretioii,  or 
some  form  of  obstruction  of  the  duct.  The  condition  is  rare,  and,  unlike 
gall-stones,  more  common  in  males. 

The  symptoms  are  developed  when,  during  the  passage  of  the  stones 
along  the  duct  to  the  duodenum,  the  latter  excite  inflammation.  In  ooose 
quence,  paroxysms  of  pain  occiur  (pancreatic  colic)  that  are  usually  attributed 
to  gall-stones,  and  we  are  often  unable  to  differentiate  the  two  conditions. 
The  radiation  of  pain  along  the  lower  left  costal  border  to  the  back  rather  thtn 
to  the  right  side,  and  possibly  the  detection  of  free  fat  in  the  stools  or  ^yeoium, 
may  aid  markedly  in  the  diagnosis. 

The  finding  of  characteristic  calctdi  in  the  stools  is  entirely  confirmatory. 
Minnich  has  reported  a  case  in  which  the  calculi  were  found  in  the  stoob. 
Jaundice  rarely  appears  in  pancreatic  lithiasis. 

The  prognosis  is  mainly  dependent  upon  the  associated  lesions  and  upon 
certain  sequelae — pancreatic  cysts  and  chronic  pancreatitis. 

The  indications  for  treatment  do  not  differ  materially  from  those  of  hepatic 
colic.     Surgical  intervention  should  be  considered. 


XII.    DISEASES  OF  THE  PERITONEUM 

ACUTE  PERITONrnS 

Definition. — An  acute  inflammation  of  the  peritoneum.  The  conditioo 
may  be  primary  or  secondary.  Clinically,  two  varieties — general  and  ci^ 
cumscribed — are  recognized,  while,  pathologically,  the  disease  is  classified 
according  to  the  nature  of  the  exudate. 

Anatomic  and  Physiologic  Peculiarities, — ^The  siuface  area  of  the  perito- 
neum is  quite  extensive,  being  almost  equal  to  that  of  the  skin.  Fluids  of  ill 
sorts  are  rapidly  absorbed  by  the  peritoneum,  and  thus,  if  they  be  poisonoos, 
constitutional  manifestations  are  speedily  propagated. 

Pathology. — Upon  opening  the  abdomen  in  acute  generalised  peiitonitii 
vascular  injection  both  of  the  serous  covering  of  the  intestines  and  of  the 
parietal  layer  is  observed.  Even  in  the  most  recent  cases  the  coils  of  intestines 
may  be  feebly  glued  together  by  l>Tnph,  while  in  those  of  longer  duration  the 
adhesions  are  quite  firm.     As  in  the  analogous  inflammation  of  the  pieiine 
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icardiumy  we  distinguish  the  following  forms  pathologically:  (a)  A  plastic 
inaus,  in  which  there  may  be  also  a  small  amount  of  serum  present. 
rofibrinous  (inflammatory  ascites),  chiefly  characterized  by  considerable 
>rinous  fluid;  additionally,  the  coagulated  fibrin  forms  a  covering  for  the 
al  and  visceral  layers  of  the  peritoneum,  (c)  Purulent  (most  frequent). 
[Qount  of  inflammatory  exudate  varies  greatly,  and  is  frequently  enormous, 
ling  30  liters  (quarts).  Putrefactive  decomposition  of  the  pus  may  occur, 
ally  in  cases  due  to  gangrene  of  the  gut  or  to  puerperal  peritonitis  (violent 
),  giving  rise  to  a  thin  fluid  that  is  grayish-green  in  color,  is  sometimes 
ctly  sanious,  and  ill-smelling.  Offensive  gases  are  present  with  relative 
^ncy.  These  may  come  from  the  intestinal  canal,  following  the  track 
forations;  or  they  may  be  due  to  decomposition  of  the  purulent  exudate. 
emorrhagic. — This  form  is  conmion  in  cases  that  are  of  a  carcinomatous 
lerculous  nature,  and  in  subjects  whose  vitality  has  been  lowered  by  va- 
primary  affections.  It  may  also  be  of  traumatic  origin. 
\anges  in  the  Intestines. — The  effect  of  acute  peritonitis  is  to  thicken 
)ats  by  inflanmiatory  edema;  soon  the  musculature  is  paralyzed.  An 
ated  catarrh  of  the  mucosa  of  the  intestines  is  sometimes  observed, 
le  different  pathologic  varieties  above  described  may  be  limited  to  defi- 
xntions  of  the  peritoneal  sac,  when  they  are  termed  "encapsulated" 
aUxed  acute  peritonitis  (vide  supra).  In  localized  purulent  peritonitis 
ar  extension  of  the  process  is  arrested  by  the  rapid  formation  of  circum- 
d  adhesions  due  to  the  exudation  of  lymph;  there  are  also  undoubted 
ices  of  circumscribed,  aplastic  peritoneal  abscesses.  The  milder  forms 
lited  plastic  and  serofibrinous  peritonitis  pursue  a  slower  course  than 
orulent  variety,  and  commonly  lead  to  the  development  of  firm  adhesions 
nve  peritonitis).  Since  the  histologic  changes  in  acute  peritonitis  do  not 
from  those  observed  in  other  inflammations  of  serous  membranes,  the 
r  is  referred  to  the  section  on  Pleurisy  (p.  562)  for  their  consideration. 
Joiogy. — The  irritants  causing  acute  peritonitis  may  be:  (a)  Bacteriologic 
ate. — ^These  may  be  specific  or  non-specific.  Among  the  non-specific 
5  are  the  pyogenic  bacteria.     Grawitz  has  shown  that  the  latter  can  only 

peritonitis  under  certain  conditions:  they  excite  the  disease  when  in- 
I  into  the  peritoneal  cavity  or  when  p>oured  out  from  the  diseased  or  in- 
membrane  more  rapidly  than  the  peritoneal  tissue  can  dispose  of  them; 
^hen  the  epithelial  layer  has  from  any  cause  been  removed.  Absorption 
3e  interfered  with,  while  the  pyogenic  micrococci  continue  to  enter  from 
owel  or  other  viscera  in  great  numbers.  Unfortunately,  the  clinical 
itioner  often  meets  with  cases  of  peritonitis  in  which  these  pyogenic 
isms  are  the  only  positive  agents.  These  essential  conditions  obtain 
the  membrane  is  wounded  by  the  perforation  of  gastric  and  intestinal 
,and  also  in  perforation  of  the  gall-bladder,  in  rupture  of  the  liver,  kidneys, 
pleen,  when  the  latter  are  the  seat  of  abscesses,  and,  with  uncommon 
mcy,  in  appendicitides,  in  purulent  inflammation  of  the  ovaries  and  of 
diopian  tubes.  "There  are  instances  in  which  peritonitis  has  followed 
re  of  an  apparently  normal  graafian  follicle"  (Osier).  These  perforative 
of  peritonitis  are  at  the  same  time  the  most  serious  and  the  most  impor- 

**Death  may  result  from  the  injection  into  the  peritoneal  sac  of  putrid 
if  the  dose  be  large  enough;  but  it  is  practically  the  same  whether  the 
8  injected  into  the  blood-stream  at  once  or  allowed  to  find  its  way  into 
sritoneal  cavity,  and  the  result  follows  nearly  as  quickly  in  the  one  case 
the  other"  (Moullin).  The  rapid  absorption  of  liquid  substances  gives 
pportunity  for  the  phagocytic  action  of  the  white  blood-corpuscles. 
Dong  specific  organic  irritants  the  tubercle  bacUlu^s  deserves  special  men- 
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bodily  movements.    It  remits,  but  does  not  intermit,  though  it  may  be  slight 
in  asthenic  (secondary)  cases.    Here  the  patient  is  excessively  weak,  while  his 
sensibilities  are  greatly  blunted  by  the  primary  infection.    Gastro-intestinal 
symptoms  are  prominent,  more  particularly  vomiting,  which  occurs  early  and 
is  apt  to  recur  with  comparative  frequency.    It  may  follow  the  taking  of  food, 
though,  in  my  experience,  it  has  more  commonly  taken  place  spontaneously; 
the  wmihis  then  consists  of  a  watery  liquid  greenish  in  color  and  containing 
mucus.    In  rare  instances  it  is  a  dark  brown  liquid.    Vomiting  may  sometimes 
be  absent,  however,  owing  to  the  presence  of  marked  asthenia  or  coma.    Eructa- 
iims  and,  later,  kiccup,  are  conmion,  and  constipation  is  usually  present  and 
may  become  exceedingly  obstinate.    On  the  other  hand,  there  may  either  be 
Harrhea  throughout  the  disease,  or  this  symptom  may  precede  the  constipa- 
tion.   It  is  to  be  ascribed  to  an  increased  peristalsis  due  to  intestinal  catarrh. 
Constipation  is  due  chiefly  to  paralysis  of  the  musculature  of  the  intestine. 
The  apex  of  the  heart  is  elevated;  the  tongue  at  first  is  furred  and  moist,  and 
later  it  is  dry,  brown,  and  often  fissured. 
L  Constitirtional  Ssrmptoms. — At  the  onset  the  patient  in  sthenic  cases  is 

>       seized  with  a  rigor  that  may  be  repeated.    The  shock  sustained  by  the  nervous 
[       system  in  acute  peritonitis  is  most  intense;  the  temperature  rises  immediately, 
i      though  it  does  not,  as  a  rule,  attain  a  high  level,  and  it  frequently  presents 
[       a  curve  more  or  less  characteristic  of  suppuration.    The  rectal  temperature 
f"      is  often  relatively  high;  the  respirations  are  shallow  (costal)  and  much  ac- 
;.      (derated,  ranging  from  30  to  40  per  minute.    We  have,  as  factors  to  account 
t       for  this  increased  frequency,  (a)  a  crowding  upward  of  the  diaphragm,  (6) 
t^      the  greatly  enfeebled  heart,  and  (c)  the  pain  occasioned  by  throwing  the 
i      diaphragm  into  action.     The  heart  becomes  weak,  the  pulse-rate  at  first, 
r       however,  ranging  from  100  to  130,  with  a  rise  in  the  blood-pressure.  The 
\      pulse  toward  the  close  becomes  exceedinly  frequent  (130  to  150  beats  per 
^      minute)  and  is  almost  imperceptible.    Other  evidences  of  more  or  less  marked 
I      ciTcylatory  collapse  soon  manifest  themselves.    The  patient  wears  an  anxious 
^       facial  expression,  the  eyes  are  sunken,  the  features  pinched  and  cool,  the  lips 
cyanotic,  and  the  extremities  are  likewise  cold  and  somewhat  livid.    The 
1       patient  invariably  assumes  the  supine  position,  with  the  lower  extremities  drawn 
uP)  so  as  to  lessen  the  tension  of  the  abdominal  muscles,  and  thus  to  secure  the 
greatest  possible  comfort.    The  urine  is  scanty  in  amount,  high  colored,  and 
contains  indican.    There  may  be  a  retention  of  urine;  though  oftener,  perhaps, 
ttucturition  is  more  frequent  than  in  health.       A  polynuclear  leukocytosis 
^^ccurs,  if  we  except  the  fulminating  cases  in  which  leukopenia  may  be  found. 
™Aed  nervous  symptoms  do  not  appear;  indeed,  the  mind  usually  remains 
Q'lite  dear  to  the  close.    Moderate  delirium,  however,  which  sometimes  gives 
^*y  to  mild  stupor,  is  met  with  occasionally.     In  the  asthenic  form  of  acute 
P^tonitis  the  constitutional  features  differ  from   those  described  above. 
^*^  temperature  is  usually  subnormal  (except  in  the  rectum),  the  pulse  is  ex- 
^*^dingly  feeble  and  running,  and  the  signs  of  collapse  are  well  marked  from 
"^  onset. 

Physical  Signs. — Inspection  reveals  the  gradually  increasing  abdominal 
"^ntion,  that  frequently  becomes  excessive  if  the  intestinal  walls  are  more  or 
'^  completely  paralyzed.  Often  the  amount  of  effusion  soon  becomes  large, 
^hen  the  abdomen  appears  widened.  The  degree  of  distention  bears  a  defi- 
^^  relation  to  the  severity  of  the  inflammatory  process,  and  is  in  inverse 
'*tio  to  the  development  of  the  abdominal  muscles.  Thus,  when  the  latter 
•''c  poorly  developed  or  greatly  relaxed  the  expansion  is  enormous.  On  the 
^4er  hand,  when  they  are  strong  the  muscles  are  apt  to  be  quite  tense,  permit- 
[      ^  of  a  relatively  slight  enlargement;  the  abdomen  may  even  show  a  small 
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LOCALIZED  OR  PARTIAL  PERirONmS 

(Circumscribed  PeriUmiiis;  Visceral  Peritonitis) 

This  is  a  localized  form  of  inflammation  of  the  peritoneum  that  is  coextensive 
only  with  the  serous  covering  of  single  organs,  and  involves  a  limited  portion 
of  the  membrane.  Hence,  to  the  various  forms  of  circumscribed  peritonitis 
such  terms  as  perihepatitis,  perisplenitis,  perinephritis  are  applied.  The 
condition  is  found  in  its  most  important  form  in  appendicitis,  but  the  points 
that  are  characteristic  of  localization  in  this  disease  have  been  mentioned  else- 
where (tide  Appendicitis,  p.  829).  Localized  peritonitis  may  also  be  caused 
by  carcinoma. 

Pyopneumothorax  sitbphrenicus  is  the  term  applied  to  a  circumscribed  peri- 
toneal abscess  containing  air,  situated  between  the  liver  and  diaphragm.  The 
condition  is  described  under  the  heading  Acute  Perihepatitis  (p.  880). 

Local  pelvic  peritonitis  (perimetritis)  is  the  most  frequent  variety,  and  is 
secondary,  as  a  rule,  to  inflammation  about  the  uterus,  fallopian  tubes,  and 
ovaries.  The  leading  causes  are  tuberculosis,  puerperal  septicemia,  and  gonor- 
rhea. F.  Billings  points  out  that  when  abdominal  rigidity  is  absent  in  this 
foim  rectal  examination  will  disclose  rigidity  of  the  pelvic  muscles. 

Symptoms. — ^The  local  clinical  features  do  not  differ  from  those  described 
under  the  diffuse  form,  but  their  area  of  distribution  is  more  or  less  strictly 
limited  to  definite  regions.  By  eliciting  the  physical  signs  with  care  fluid 
ooOections  are  sometimes  demonstrable.  The  constitutional  symptoms  are 
likewise  similar  in  character,  though  less  marked  than  those  belonging  to  the 
diffuse  variety.  There  may  be  rigors,  and  pyemic  symptoms  appear,  together 
with  the  temperature-curve  peculiar  to  this  condition.  The  danger  of  involve- 
ment of  the  general  peritoneal  cavity  as  the  result  either  of  rupture  or  of  an 
extension  of  septic  inflammation  is  a  constant  menace.  When  the  peritonitis 
remains  localized  these  cases  may  pursue  a  subacute  or  even  a  chronic  course, 
though  grave  constitutional  disturbance  finally  develops. 

Dil^nosis. — In  attempting  to  diagnosticate  acute  generalized  peritonitis 
it  is  of  the  utmost  importance  to  keep  in  remembrance  the  sthenic  and  asthenic 
forms  of  -the  affection.  The  character  and  gravity  of  the  sjinptoms  are  such 
as  to  render  the  diagnosis  of  the  sthenic  form  entirely  easy.  Especially  valuable 
local  features  are  the  constant  pain,  the  marked  tympany,  the  excessive  tenderness 
under  pressure,  and  the  vomiting  at  intervals  of  a  greenish  fluid  material.  Of 
equal  importance  are  general  disturbances  previously  depicted,  particularly 
the  cool,  sharpened  features  and  the  ever-increasing  weakness  and  rapidity  of 
the  ptdse.  These  clinical  manifestations  clearly  foreshadow  cardiac  exhaustion 
or  fatal  collapse.  When  the  cases  are  not  seen  until  the  advanced  stage  has 
arrived,  however,  the  diagnosis  presents  many  diflBculties.  Nothing  is  now 
more  important  than  the  consideration  of  the  previous  history,  with  a  view  to 
determining  the  point  of  origin  and  the  probable  cause  of  the  disease  (usually 
8ome  such  primary  disease  as  appendicitis  or  gastric  ulcer),  as  well  as  the 
accompanying  symptoms  and  physical  signs. 

The  smaller  number  of  cases  belonging  to  the  adynamic  type  are  from  the 
start  extremely  diflScult  of  diagnosis.  Here  a  history  that  is  clearly  indicative, 
the  presence  of  moderate  tenderness,  and  augmented  tension  of  the  abdomen, 
with  profound  collapse,  would  point  to  this  condition. 

General  Differential  Diagnosis. — Hysteric  peritonitis  (so-called)  simulates 
the  genuine  form  so  closely  as  to  make  the  distinction  an  insurmountable 
difliculty,  unless  there  be  accompanying  hysteric  manifestations.  Previous 
similar  attacks  point  to  hysteria.  In  my  experience  the  tenderness  has  been 
out  of  proportion  to  the  gravity  of  the  constitutional  disturbance.    The  patient 
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often  complains  bitterly  before  the  abdomen  has  been  touched;  on  the  other 
hand,  when  his  attention  has  been  otherwise  engaged,  firm  and  proloDged  pres- 
sure can  be  made. 

Acute  generalized  peritonitis  occasionally  supervenes  on  typkaid  feter. 
In  such  cases  it  is  caused  either  by  perforation  of  the  intestine  or  by  a  direct 
extension  of  inflanmiation  from  a  deep  typhoid  ulcer.  If  consdousness  be 
retained,  sudden  severe  pain,  tenderness  followed  by  excessive  tymptny,  a 
peculiar  indescribable  fades,  and  signs  of  collapse  will  establish  the  diagnosis. 
Peritonitis,  however,  develops  more  often  in  those  grave  cases  of  typhmd  that 
are  attended  with  coma,  marked  meteorism,  and  profound  adynamia,  and  under 
such  conditions  it  often  remains  unrecognized  (vide  Typhoid  Fever,  p.  31). 

In  acute  enteric  catarrh  the  meteorism  and  sensitiveness  under  |»e9sure 
are  usually  less  pronounced;  the  disease  also  lacks  the  marked  constitutional 
symptoms  of  acute  peritonitis.  The  pain  is  colicky,  is  characterized  by  exace^ 
bations,  and  even  intermits  in  enterocolitis,  while  it  is  constant  in  peritooitis. 
The  pain  in  acute  enteric  catarrh  is  often  followed  by  diarrheal  stools. 

Intestinal  colic  is  distinguished  by  the  flatulence,  the  borborygmi,  and  the 
wandering  pain  in  the  absence  of  all  other  phenomena. 

Rheumatism  of  the  abdominal  muscles  excites  pain,  which,  however,  is 
superficially  located  (the  disease  affecting  the  muscular  layer),  and  is  frequently 
associated  with  rheumatism  in  other  parts  of  the  body.  There  may  abo  be  a 
clear  history  of  previous  rheumatic  attacks. 

Pleuropneumonic  diseases  may  simulate  peritonitis,  since  the  early  symp- 
toms, especially  the  pain,  may  be  referred  to  the  abdomen.  The  tempera- 
ture is  apt  to  be  higher  and  the  respirations  more  rapid  in  intrathoracic  affec- 
tions— ^points  that  should  lead  to  a  thoracic  examination. 

Tubal  pregnancy  {after  rupture)  has  also  been  conf oimded  with  acute  perito- 
nitis, but  its  differential  diagnosis  is  fully  discussed  and  must  be  looked  for  in 
special  works  on  gynecology  and  obstetrics. 

Rupture  of  an  abdominal  aneurysm  and  embolism  of  the  superior  mesenierk 
artery  are  also  conditions  that  give  rise  to  peritonitic  symptoms — meteorism. 
recurrent  vomiting,  and  violent  collapse. 

Acute  generalized  peritonitis  in  its  symptomatology  bears  a  dose  resem- 
blance to  acute  intestinal  obstruction,  and  the  discriminating  points  have 
already  been  tabulated  (vide  p.  840). 

Prognosis. — This  is  less  grave  than  in  the  diffused  form,  and  recover}' 
may  often  be  expected.  Timely  surgical  intervention,  particularly  if  a  tendencj* 
to  spreading  be  shown,  is  often  helpful  or  may  even  lead  to  prompt  recown'- 

ScquelcB. — If  recovery  should  take  place,  the  inevitable  result  is  the  forma- 
tion of  adhesions  and  fibrous  bands,  the  contraction  of  which  may  cause  con- 
striction of  the  bowels,  bile-ducts,  and  other  structures. 

Treatment. — Hygienic  and  Dietetic. — The  patient  should  be  placed  in 
the  sitting  posture  in  order  to  favor  drainage  into  the  pelvis,  and  ^ouM  be 
kept  absolutely  undisturbed.  The  sick-room  should  be  of  good  size  and  weD 
ventilated;  the  temperature  should  be  kept  at  from  65"*  to  7(f  F.  (18.3*- 
21.1°  C).  The  diet  demands  careful  attention.  Food,  as  a  rule,  should  be 
interdicted,  as  it  promotes  peristalsis.  If  it  is  given  for  any  reason,  but  yfry 
small  amounts  of  liquid  food  should  be  administered,  such  as  pancreatized  milk. 
Other  liquid  food-stuffs,  as  meat-juices  and  egg-white  (diluted),  may  also  be 
allowed.  In  asthenic  cases  alimentation  must  be  generous,  although  solid 
articles  of  food  are  to  be  avoided. 

Medicinal. — Surgical  measures  are  recommended  by  most  writers  in  the 
treatment  of  generalized  peritonitis,  although  it  is  now  generally  conceded 
that  in  cases  due  to  infection  by  the  gonococcus  and  the  pneumococcus  notb* 
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ing  is  to  be  gained  by  immediate  operation,  but  the  formation  of  a  localized 
abscess  should  be  waited  for  before  opening  the  abdomen.    This  is  especially 
true  of  a  gonococcus  peritonitis.    Whenever,  however,  there  is  reasonable 
doubt  regarding  the  diagnosis,  operation  should  not  be  delayed.    Formerly 
the  opium  method  of  treatment,  first  instituted  by  the  late  Alonzo  Clarke,  was 
followed  by  the  bulk  of  the  profession.    His  plan  was  to  administer  i  gr. 
(0.0325)  of  morphin  or  its  equivalent  (gr.  ij — 0.13)  of  opium,  and  repeat  the 
Awe  every  second  hour  imtil  the  respirations  were  lowered  to  10  or  12  per 
minute.    The  pupils  were  then  observed  to  be  contracted,  the  pulse  from  76 
to  80,  the  pain  relieved,  and  peristabis  arrested.    This  latter  effect  was  ob- 
tained, even  though  in  the  case  of  some  patients  larger  doses  of  opium  than 
l»re  indicated  were  necessary;  in  others  smaller  doses  sufficed.    The  bowels 
^re  absolutely  let  alone.    It  is  explained  that  in  favorable  cases  the  bowels 
iQoved  spontaneously  at  the  end  of  one  week,  and  that  the  patient  then  entered 
upon  convalescence.    This  method  of  treatment  is  at  present  adhered  to  only 
fy    the  ultraconservative  element  of  the  profession.     Stockton  advocates 
the  opium  treatment  in  the  milder  cases  before  the  peritoneal  inflammation 
^  become  generalized.    The  moderate  use  of  opiates,  however,  results  only 
^  Covering  up  symptoms,  not  in  curing  the  patient.     Stockton  believes  that 
tfce   proper  treatment  of  oncoming  septic  peritonitis  is  immediate  operation. 
^^rgoHves  are  absolutely  contraindicaied.    They  promote  peristalsis,  favoring 
P^i^oration  and  spreading  infection. 

In  cases  in  which  the  vital  forces  are  profoundly  depressed,  as  shown  by  the 
^rxuptoms  of  collapse  and  there  is  not  even  a  reasonable  suspicion  of  per- 
w«ition,  opium  should  be  tried.  When,  however,  the  evidences  of  perforation 
pt:o  the  general  peritoneal  cavity  are  complete  and  competent  surgical  skill 
^  net  at  hand,  large  doses  of  morphin  are  imperative,  with  a  view  to  relieving 
P^ixi,  keeping  the  patient  at  absolute  rest,  and  sustaining  the  heart  against 
ta^  exhausting  eilect  of  shock.  The  value  of  serum  and  vaccine  therapy  in 
f^is  disease  is  as  yet  uncertain  (Fowler).  For  the  systemic  collapse  and  for 
^^^ixibating  thirst  and  vomiting  I  can  warmly  recommend  saline  infusion, 
P'^'^ferably  according  to  Murphy's  drop  method  of  rectal  irrigation.  Saline 
*^lution  may  also  be  given  by  hypodermoclysis  or  intravenous  injections  in 
<*P<i€r  to  "combat  shock,  relieve  thirst,  stimulate  excretion,  counteract  toxemia, 
•"^ci  restore  the  body  fluids"  (Jopson).  Many  surgeons  simply  give  tap-water 
"y  ^  the  rectum,  or  if  acidosis  is  feared  as  a  result  of  long  withdrawal  of  food, 
Crfle's  glucose  (2  per  cent.) — sodium  bicarbonate  (3  per  cent.) — solution  may 
^  used. 

Local  Treatment — ^The  ice-bag  or  ice-poultices  are  often  of  distinct  service 
^^  the  earlier  stages.  Later,  in  localized  peritonitis,  blisters  may  be  useful, 
"though  objectionable  in  the  event  of  surgical  intervention  becoming  necessary. 
In  order  to  relieve  the  tympany  turpentine  stupes  are  serviceable.  I  have 
«so  had  favorable  results  from  the  insertion  of  the  long  rectal  tube  (soft  esopha- 
S^^)  well  up  in  the  colon.  Pituitary  extract  and  eserin  are  reliable  drugs  to 
i^lieve  tympany  if  there  is  no  fear  of  promoting  peristalsis,  as  after  operation 
^'^d  drainage. 

-Patn. — No  matter  what  general  plan  of  treatment  is  pursued,  the  pain 
?^**at  be  relieved  by  opium  in  some  form.  Thirst  is  to  be  relieved  by  chipped 
^^^»  Over  which  a  little  brandy  may  be  sprinkled,  and  by  hjT>odermoclysis 
.  ^  proctoclysis.  The  Tomiting  is  best  treated  by  carbonated  water  exhibited 
^  sinall  quantities,  or  by  iced  champagne  similarly  administered.  One-drop 
^^^Ses  of  creosote  are  also  of  value.  Failing  to  control  the  vomiting  by  these 
^^thods  is  an  indication  for  gastric  lavage. 
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CHRONIC  pERiroNms 

Definition. — Chronic  inflammation  of  the  peritoneum. 

Pathology  and  Etiology. — ^The  anatomic  characters  presented  by 
different  cases  are  greatly  varied,  though  for  convenience  of  study  they  may 
be  considered  under  two  divisions  (as  in  the  acute  form) :  1.  Local.  2.  General, 
The  latter  may  be  (a)  Adhesiye,  when  the  peritoneal  layers  are  insepanble 
and  indistinguishable,  with  an  obvious  thickening,  and  the  intestinal  coils  are 
everywhere  seen  to  be  grown  together.  The  cause  is  usually  a  previous  acute 
attack,  and,  doubtless,  the  condition  is  commonly  produced  by  the  acute  pnh 
gressive  form  (Mikulicz),  which  is  localized  at  the  start.  Rheumatism  is  also  an 
occasional  factor,  and  adhesive  peritonitis,  confined,  as  a  rule,  to  small  circum- 
scribed areas,  may  be  engendered  by  the  trocar  used  for  tapping  in  ascites. 

(6)  Proliferatiye  Peritonitis. — "The  essential  anatomic  feature  is  great 
thickening  of  the  peritoneal  layers,  usually  without  much  adhesion"  (Osier). 
It  has  been  found  to  be  associated  with  cirrhosis  of  the  stomach,  liver,  and  other 
abdominal  organs.  The  amount  of  liquid  effusion,  varying  in  compositioii 
from  serum  to  pus,  is  usually  moderate,  and  it  may,  owing  to  adhesions,  be 
loculated.  The  omentum  is  sometimes  rolled  up  in  the  form  of  a  massive  cord, 
its  long  axis  taking  the  transverse  direction.  In  an  autopsied  case  of  durooic 
peritonitis  apparently  secondary  to  hepatic  cirrhosis  I  observed  in  the  thickened 
membrane  numerous  small  hard  nodules  that  were  at  the  time  regarded  as 
being  tuberculous  in  nature.  It  is  to  be  pointed  out,  however,  that  a  number 
of  cases  of  pseudotuberculosis  have  been  recently  reported.  In  several  of 
these  an  operative  incision  was  followed  by  recovery,  and  this  was  put  down 
as  a  cure  of  tuberculous  peritonitis  till  the  microscope  showed  the  nodules 
to  be  fibrous.  Among  etiologic  factors  chronic  alcoholism  stands  first.  In  one 
case  that  I  saw,  acute  followed  by  chronic  rheumatism  seemed  to  be  the  only 
assignable  cause.  The  condition  is  sometimes  secondary  to  chronic  nephritis, 
to  syphilis,  or  a  general  fibroid  process. 

(c)  Cancerous  Peritonitis. — Quite  often  in  connection  with  cancerous 
growths  in  the  peritoneum  a  well-marked  peritonitis  is  e\'ident.  There  may 
be  a  liquid  exudation,  which  is  apt  to  be  bloody  and  chylous. 

{d)  Chronic  Tuberculous  Peritonitis. — This  is  the  most  important  variety, 
and  it  may  be  part  of  a  multiple  serositis.  The  inflammatory  lesions  are  quite 
pronounced,  as  a  rule,  and  lead  to  marked  thickening  of  the  layers — changes 
that  are  to  the  naked  eye  identical  in  appearance  with  those  noted  under  the 
preceding  forms,  but  which  on  histologic  examination  show  the  presence  of 
tubercles  and  caseous  degeneration.  The  amount  of  liquid  effusion  varies 
within  wide  limits  and  is  usually  blood-stained.  The  frequent  association  of 
hepatic  cirrhosis  with  tuberculous  peritonitis  should  be  remarked.  From 
tuberculous  peritonitis  tuberculosis  of  the  peritoneum  is  also  to  be  distinguished 
clinically;  the  latter  may  be  acute  or  chronic,  and  the  lesions  consist  in  the  de- 
posit of  various  sized  tubercles  without  much  collateral  inflammation.  Acute 
and  chronic  tuberculosis  of  the  peritoneum  have  received  due  consideration 
in  their  appropriate  place  (p.  273). 

{e)  "Chronic  Hemorrhagic  Peritonitis." — ^This  term  should  be  limited  in 
its  application  to  that  form  first  described  by  Virchow,  in  which  the  peri- 
toneum is  at  intervals  partly  covered  by  a  membrane  of  new  connective  tissue 
that  alternates,  as  it  were,  with  layers  of  hemorrhagic  extravasation.  A  similar 
condition  results  from  the  frequent  use  of  the  trocar  for  ascites. 

Chronic  Localized  Peritonitis. — This  is  of  frequent  occurrence,  and  is 
confined  most  commonly  to  the  serous  covering  of  the  spleen,  liver,  and  ce^ 
tain  portions  of  the  bowel,  particularly  of  the  appendix.    The  condition  results 
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in  the  formation  of  firm  adhesions,  with  matting  of  the  intestinal  coils  and 
fibrous  bands.  It  is  usually  the  sequel  of  localized  acute  peritonitis  occurring 
in  connection  with  inflammatory  diseases  of  the  different  abdominal  organs. 

S3miptoms  of  the  General  Forms. — Whether  chronic  peritonitis 
follows  the  acute  form  or  not,  it  always  develops  insidiously.  Most  cases 
remain  quit^  obscure,  and  not  a  few  are  totally  devoid  of  clinical  manifesta- 
tions. The  patient  may  complain  of  disorders  of  the  alimentary  trad,  and  especi- 
ally of  constipation.  On  the  other  hand,  diarrhea  is  observed  in  tuberculous 
peritonitis  from  associated  intestinal  ulceration.  Rarely  pressure,  from  the 
traction  force  of  the  adhesions,  on  the  common  duct  or  portal  vein  gives  rise 
to  obstructive  jaundice,  or  ascites,  as  the  case  may  be.  I  saw  an  instance 
recently  in  which  compression  of  the  veins  leading  to  the  lower  extremities 
caused  unilateral  edema.  Subjective  abdominal  sensations,  as  uneasiness,  op- 
pression, heat,  and  pain  (often  colicky  in  character),  are  experienced.  Some- 
times pain  is  entirely  absent. 

General  symptoms  appear,  though  they  are  quite  vague  as  a  rule.  An  irregu- 
lar fever,  hectic  in  type,  is  occasionally  observed.  Later,  increasing  general 
weakness,  emaciation,  and  general  nervous  disturbance  become  rather  promi- 
nent clinical  features.  Some  of  these  phenomena,  however,  may  be  due  to 
associated  affections.  When  the  peritonitis  is  tuberculous  we  frequently  see 
clinical  evidence  of  the  primary  process  in  other  parts  of  the  economy  (vide 
Tuberculous  Peritonitis,  p.  273). 

Physical  Signs. — Inspection  usually  shows  the  belly  to  be  slightly,  though 
unequally,  enlarged.  As  in  acute  peritonitis,  so  here  we  may  find  the  belly 
flat,  or  even  concave,  with  great  tension  of  its  walls.  Fluctuation  is  sometimes 
obtainable  over  limited  areas  only,  since  the  fluid  is  not  free,  but  encapsulated. 
The  roUed-up  and  shrunken  omentum  may  be  palpable  as  a  sausage-shaped 
transverse  coil,  and  thick  bands  of  adhesion  may  also  not  rarely  be  felt,  in 
different  places,  as  hard,  uneven  masses  simulating  neoplasmata.  The  per- 
cussion-dulness  varies  considerably  with  the  amount  of  effusion,  its  arrange- 
ment, the  degree  of  peritoneal  thickening,  as  well  as  with  the  character  and 
locality  of  the  fibrous  bands.  It  follows  that  in  some  cases  irregular  areas  of 
tympanitic  percussion-resonance  and  of  dulness  are  to  be  found  side  by  side. 
Obviously,  too,  changing  the  patient's  posture  would  not  give  movable  dulness, 
owing  to  sacculation  of  the  fluid.  A  marked  sense  of  resistance  is  experienced 
on  percussion  over  the  dull  area.  FricHon-fremiivs  can  sometimes  be  elicited, 
and  less  frequently  friction-sounds  also  during  forced  breathing. 

Symptoms  of  Chronic  Local  Peritonitis. — ^This  condition  is 
often  entirely  latent.  When  not  so,  the  most  characteristic  indication  is 
constant  pain,  distinctly  colicky  in  nature  and  often  quite  intense.  The 
physical  signs  are  negative  as  a  nile.  Very  rarely  a  resistant,  ill-defined  mass, 
corresponding  with  the  seat  of  greatest  pain,  can  be  felt.  A  fibrous  band 
may  be  so  arranged  as  to  form  a  snare  through  which  a  knuckle  of  bowel  may 
pass,  with  resulting  strangulation.  Fitz's  analysis  of  295  cases  of  strangulation 
showed  63  to  be  caused  in  this  way. 

Differential  Diagnosis. — ^That  form  of  chronic  peritonitis  (serous 
or  granular)  most  frequently  seen  in  females  at  the  commencement  of  puberty 
b  hard  to  discriminate  from  tuberculous  peritonitis,  since  the  latter  may  be 
more  or  less  latent.  Tuberculous  peritonitis  b  generally  attended  with  fever, 
more  pain  and  tenderness,  and  there  b  a  more  rapid  accumulation  of  the 
exudate.  Again,  the  general  features,  debiUty  and  loss  of  flesh,  progress  more 
rapidly  than  in  granular  peritonitis.  The  detection  of  conclusive  evidence 
of  the  disease  in  persons  closely  related,  or  on  physical  examination  of  associated 
pulmonary  tuberculosb  or  pleuritb,  would  render  the  diagnosis  of  tuberculous 
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blood-corpuscIes'(m  abundance  when  ascites  is  due  to  general  venous  stasis), 
odisy  endothelium,  and  cholesterin  crystals.  In  ascites  the  microscopic 
earances  of  the  peritoneum  are  usually  normal,  while  in  instances  of  peri- 
itis  the  membrane,  including  the  subperitoneal  fibrous  tissue,  is  opaque 
i  slightly  thickened. 

In  the  so-called  chylotu  ascites  the  fluid  resembles  milk;  it  contains  fat- 
plets,  a  few  lymphocytes,  and  sugar  (Hodlmoser).  This  condition  may 
usodated  with  a  collection  of  milky  fluid  in  the  left  pleural  sac,  when  there 
lirombosb  of  the  subclavian  vein  at  the  point  at  which  the  thoracic  duct 
OS.  The  term  ascites  adiposus  is  applied  to  a  milky  fluid,  in  which  the  origin 
the  fat  is  the  d^ris  of  degenerated  epithelial  celb,  with  few  fat-droplets 
1  no  sugar  (Quincke  and  Senator),  to  the  exclusion  of  other  morphologic 
ments. 

Li  long-standing  cases  the  abdominal  and  the  thoracic  organs  become 
^hied  from  pressure  exerted  by  the  dropsical  fluid. 

Etiology* — Among  the  chief  causal  factors  are  those  that  hinder  or  arrest 
i  return  of  venous  blood  from  the  peritoneal  membrane,  as  the  following: 
Pressure  upon  the  branches  of  the  portal  vein  within  the  liver,  due  to  con- 
ction  of  surrounding  tissues,  as  in  hepatic  cirrhosis  (including  malarial 
ophy — De  Brun),  syphilis  of  the  liver,  and  cancerous  infiltration.  (6) 
merous  conditions  in  the  coiu^e  of  which  pressure  may  be  made  upon  the 
tal  vein  external  to  the  liver,  as  enlargement  of  the  glands  in  the  fissure, 
anoma,  hydatids,  or  abscesses  of  the  liver.  Tumors  of  any  adjacent 
Uis  {e.  g.y  pancreas)  may  produce  it.  (c)  Thrombosis  of  the  portal  vein. 
IVcMure  upon  the  inferior  vena  cava  after  it  receives  the  hepatic  trunk 
»berts),  or  upon  the  latter  itself,  or  the  lymphatics,  (e)  The  portal  circula- 
i  is  also  impeded  in  chronic  pulmonary  affections  (cirrhosis  and  emphysema) 

heart  diseases  (e.  g.,  ascites  due  to  "pericarditic  pseudocirrhosb  of  the 
jr" — ^Pick).  Swelling  of  the  liver  causing  increase  of  portal  pressure  is 
important  factor  in  the  development  of  ascites  of  hepatic  origin  (Hoover). 

A  new  growth  in  the  peritoneum  may  compress  the  smaller  veins  or  the 
t  of  the  mesentery,  (g)  Diminished  resistance  of  the  walls  of  the  portal 
ids,  due  to  chronic  affections  that  diminish  the  albuminous  constituents 
lie  blood  and  impair  the  nutrition  of  the  peritoneum,  as  Bright's  disease, 
villoma,  syphilis,  chronic  malaria,  p)emicious  anemia,  leukemia,  amyloidosis. 
Chylous  ascites  is  caused  either  by  a  leakage  of  the  lacteals  (due  to  ulcera- 
i,  injuries,  or  the  presence  of  filariee)  or  by  the  obstruction  of  the  thoracic 
t  (due  to  thrombosis,  cicatrices,  compression).  Cases  of  lactescent  ascites 
^ch  the  fluid  is  milky  (not  chylous)  have  been  reported.  The  nature 
he  fluid  is  as  yet  unknown,  (t)  Adipose  ascites  has  for  its  direct  cause 
y  cellular  degeneration,  such  as  is  found  in  carcinoma  and  tuberculosis 
he  peritoneum. 

Symptoms. — Slight  peritoneal  dropsy  gives  rise  neither  to  symptoms  nor 
ibnormal  physical  signs.  When  the  sac  contains  1  quart  (1  liter)  of  fluid 
>vcr,  however,  the  first  subjective  symptoms  that  are  due  to  the  mechanical 
ct  ot  the  fluid  appear.  They  are  a  sense  of  weight  and  fulness,  with  slight 
asiness.  As  the  proportion  of  transuded  serum  becomes  gradually  in- 
laed  these  symptoms  become  more  pronounced.  There  may,  in  addition, 
a  dragging  pain  in  the  loins,  gastrointestinal  disturbance  (meteorism,  con- 
ation), and  dyspnea  (owing  to  the  resistance  opposed  to  the  descent  of  the 
[ihragm,  resulting  in  compression  of  the  lungs).  The  latter  symptom  is 
ch  increased  upon  exertion  or  on  assuming  the  recumbent  posture.  Since 
heart  is  displaced  upward,  an  embarrassment  of  its  action  (rapidity  and 
gularity)  would  be  expected.    Syncope  is  not  infrequent  for  similar  reasons. 
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Ascrrss 


Clinical  History 


Ovarian  Cybt 


ialth  is  bad  prior  to  the  appear- 
the  enlargement. 
f  disease  of  liver,  lungs,  heart, 
or  other  organ. 

»egins  below  and  gradually  ex- 
ligher;  more  noticeable  when 
han  in  the  standing  posture. 


General  health  is  good  before  the  develop- 
ment of  the  tumor;  failure  afterward. 

Frequent  history  of  dysmenorrhea,  neg- 
ative as  to  organic  affections. 

Swelling  is  unilateral  at  first,  gradually 
becoming  more  central. 


Physical  Signs 


mt  is  symmetric,  the  abdomen 
ounded  and  most  prominent 
le  umbilicus;  in  the  supine  pos- 
I  abdomen  flattens,  with  lateral 
the  umbilicus  is  often  pouched 
ined. 

n  is  general  from  side  to  side 
b  vertical  direction, 
pulsation  felt. 

EKamination  often  shows  the 
o  be  movable.  A  pouch  ma^ 
into  the  vagina,  but  no  cyst  is 
»le. 

nding,  the  upper  line  of  dul- 
qents  a  concavity;  rarely  shows 
ities  due  to  fluia  running  up 
lys"  between  coils  of  intestine. 
ipine  position  the  flaCnks  are 
y  dull  with  tympany  in  front, 
-dulness  shifts  its  position  with 
the  patient. 

lid  has  a  specific  gravity  of 
14,  and  is  usually  clear.  It  is 
!  straw  color. 


Enlargement  is  asymmetric  or  irregular, 
unless  the  tumor  be  very  large,  when 
it  may  fill  the  entire  abdomen.    The 

greatest  circumference  is  below  the  um- 
ilicus,  which  never  bulges. 

Fluctuation  is  circumscribed,  correspond- 
ing to  the  limits  of  the  tumor. 

Aortic  pulsation  is  sometimes  evident. 

Vaginal  examination  shows  the  uterus  to 
be  displaced.  A  cyst  may  be  felt  and 
outlined  in  the  pelvis. 

When  standing,  the  upper  line  of  dulness 
is  generally  a  convexity. 


In  the  supine  position  dulness  is  still  in 

front  and  the  flanks  are  resonant. 
Percussion-dulness  not  movable. 

Ovarian  fluid  has  a  specific  gravity  of 
1018-1024.  It  is  of  a  thick,  turbid 
character,  and  the  color  is  variable. 


cysts  may  also  spring  from  the  pancreas  and  liver;  the  elimination  of 
r  conditions,  however,  does  not,  as  a  rule,  offer  marked  difficulty, 
lust  be  distinguished  in  practice  from  the  exudation  due  to  chronic 
9,  and  the  points  of  differentiation  have  been  arranged  thus: 


ASCFTES 

s  history  of  organic  disease  of 
r,  heart,  kidneys^  or  other  organ 
lable. 

experienced, 
nen  is  symmetrically  enlarged. 

n  is  general  in  the  transverse 

»J  directions. 

detects  no  hard  masses  of  ir- 

prcmiinence. 

-dulness    is    always    movable 

tering  the  position  of  the  pa- 

►us,  limpid,  specific  gravity  of 
14,  is  pale  straw-yellow  in 
reenish  tinge  at  times.  Con- 
to  3  per  cent,  of  albumin.  Few 
constituents  (lymphocytes,  en- 
1  cells,  erythrocytes).  Cryos- 
Bezing-point  higher. 


Chronic  PERiroNms 

There  is  a  previous  history  of  acute  peri- 
tonitis, tuberculosis,  or  inflammatory 
diseases  of  the  Jemale  pelvic  organs; 
sometimes  a  history  of  injury. 

Pain  is  a  prominent  s3rmptom. 

Abdomen  is  irregularly  prominent,  and 
rarely  flat. 

Fluctuation  is  often  limited  to  circum- 
scribed areas  due  to  loculation  of  fluid. 

Palpation  often  detects  resistant,  uneven 
prominences. 

Dulness  often  not  changeable  on  varying 
the  position  owing  to  adhesions. 

The  fluid  is  either  serofibrinous,  sero- 
purulent,  or  milky  in  nature.  It  is 
often  viscid,  its  specific  gravity  is  1018- 
1024,  and  its  color  variable;  3  to  6  per 
cent,  of  albumin.  Cytologic  studies 
show  more  polynuclear  neutrophilic 
leukocytes.    PVeezing-point  lower. 
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NEW  GROWTHS  IN  THE  PERITONEUM 

The  most  frequent  and  important  of  the  new  growths  of  the  peritoneum 
(a)  carcinoma  and  (6)  tuberculous  deposit  and  tuberculous  peritonitis, 
the  latter  two  having  been  already  considered. 

CARCINOMA  OF  THE  PERITONEUM 

There  occur  the  usual  varieties — scirrhous,  encephaloid,  and  colloid — the 
latter  most  frequently  involving  the  omentum.  Primary  carcinoma  of  the  peri- 
toneum is  rare.  Primary  endothelioma,  however,  is  occasionally  met  with.  It 
resembles  true  carcinoma  in  macroscopic  as  well  as  in  microscopic  appearances, 
though  it  is  in  reality  to  be  ranked  with  the  sarcomata  on  account  of  its  origin. 
Carcinoma  of  the  peritoneum  is  almost  always  secondary  to  carcinoma  of  the 
stomach,  liver,  or  pelvic  organs.  The  peritoneum  may  either  be  the  seat  of 
numerous  small  round  miliary  tumors,  or,  less  commonly,  of  larger  nodular 
masses,  the  most  extensive  development  being  presented  by  the  colloid  variety. 
Cancerous  peritonitis  is  often  found  to  be  an  associated  condition,  and  the 
letroperitoneal  lymph-glands  may  show  cancerous  development. 

Etiology. — More  cases  occur  in  the  female  sex  than  in  the  male.  Age  has 
also  a  potent  influence,  most  cases  appearing  late  in  life.  Trauma  may  operate 
as  an  influential  causative  factor. 

Symptoms. — ^When  primary,  carcinoma  of  the  peritoneum  is  obscure 
during  the  early  part  of  its  course.  Local  pain  and  discomfort  are  complained 
ofy  and  clinical  evidences  of  the  cancerous  cachexia  develop  early,  but  these 
symptoms  are  not  at  first  striking  enough  to  be  entirely  characteristic.  Later, 
liowever,  the  nodtdea  can  often  be  plainly  felt  (unless  the  liquid  effusion  be  too 

ked),  and  the  ascites  (blood-stained),  loss  of  flesh,  weakness,  and  anemia 
now  suflficiently  developed  for  diagnosis.  In  the  colloid  variety  ascites 
18  often  absent,  the  abdominal  cavity  being  the  seat  of  a  large,  semisolid, 
non-fluctuating  mass. 

The  secondary  form  usually  follows  carcinoma  of  the  stomach  or  the  ovaries, 
and  the  cachexia  will  have  been  developed  before  the  peritoneum  is  secondarily 
involved  in  consequence  of  the  presence  of  the  primary  growth.  Hence, 
any  symptoms  referable  to  the  general  abdominal  cavity  are  strongly  suspicious. 
Among  other  constitutional  symptoms,  apart  from  those  already  mentioned,  is 
fever  (rarely  absent),  which  may  be  due  in  small  measure  to  the  anemia,  though 
in  a  greater  measure  to  the  associated  peritonitis. 

Physical  Signs. — ^The  abdomen  protrudes  if  effusion  be  present  or  if  the 
carcinoma  be  of  the  colloid  form,  though  not  invariably.  Even  when  the 
tnmor  b  large,  dropsy  of  the  peritoneum  may  make  its  detection  impossible. 
On  practising  palpation  after  tapping,  however,  the  nodules  can  be  made  out, 
cither  extending  from  side  to  side  or  being  more  or  less  localized  and  not  ad- 
herent to  imderlying  structures. 

Differential  Diagnosis. — It  will  be  remembered  that  an  oblong  tumor 
lying  transversely  across  the  abdomen  below  the  stomach  is  met  in  certain  forms 
cl  chronic  peritonitis.  This  offers  the  same  physical  signs  that  are  presented 
by  peritoneal  carcinomata,  unless  the  tumor  masses  in  the  latter  affection  be 
cf  considerable  size.  Carcinoma,  however,  is  most  apt  to  occur  in  persons 
past  middle  life,  while  nodular  tuberculous  peritonitis  appears  almost  exclusively 
m  children  and  young  adults.  Evidences  of  tuberculous  disease  elsewhere, 
past  or  present,  and  particularly  suppuration  about  the  umbilicus,  would 
point  to  tuberculous  peritonitis.  Moreover,  in  all  forms  of  abdominal  car- 
onoma  the  inguinal  glands  are  apt  to  be  indurated  and  enlarged.  Cyto- 
osis  might  serve  to  distinguish  carcinoma  from  tuberculosis  of  the  peri- 
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DISEASES  OF  THE  URINARY 

SYSTEM 


I.    DISEASES  OF  THE  KIDNEY 


MOBILITY  OF  THE  KIDNEY 

{Movable  Kidney;  Dislocated  Kidney;  Floating  Kidney;  Wandering  Kidney;  Ren  Mobilia; 

Nephroptosis) 

Definition. — A  distinction  is  made  between  two  common  varieties  of 
mobile  kidney,  according  to  the  degree  of  displacement,  as  follows:  (!)  Movable 
kidney,  the  upper  end  of  which  can  be  felt  during  deep  inspiration,  and  which 
can  be  pushed  down  in  the  retroperitoneal  space  to  the  level  of  the  umbilicus. 
(2)  Floating  kidney,  which  is  freely  movable  below  or  beyond  this  point — i.  e., 
possessing  a  larger  arc  of  mobility.  In  the  so-called  palpable  kidney  the  lower 
edge  of  the  organ  can  barely  be  felt  on  deep  pressure. 

Etiology. — ^The  condition  may  be  congenital  (rare).  An  abnormally 
long  renal  artery  may  predispose  to  the  development  of  a  movable  kidney. 
Emaciation  with  a  marked  wasting  of  the  fatty  capsule  in  which  the  kidney 
k  embedded  is  a  frequent  underlying  cause  of  movaljle  kidney.  Women 
are  of tener  affected  than  men,  and  results  from  multiple  pregnancies,  tight  lacing 
and  girdling,  and  traumatism  (falls,  heavy  lifting,  and  the  like)  have  frequently 
caused  displacement  and  mobility  of  the  kidney.  Suckling  observed  that  a 
number  of  girls  who  served  beer,  and  were  therefore  obliged  to  stoop  and 
immediately  stand  upright  with  considerable  frequency,  were  likely  to  have 
movable  kidney.  Heavy  tumors  of  the  organ,  the  pressure  of  adjacent  tumors 
(as  of  the  liver),  and  the  traction  of  hernias  may  likewise  cause  the  condition. 
Watson's  series  of  experiments  proved  that  the  structures  vital  to  the  restric- 
tion of  the  kidney's  mobility  within  its  normal  excursion  are  those  which  form 
the  attachments  along  its  posterior  surface  and  upper  pole. 

In  enteroptosis,  or  Gl^nard's  disease,  in  which  there  is  a  downward  displace- 
ment of  all  the  viscera,  mobility  of  the  kidney  is  often  associated.  Although 
either  kidney,  or  even  both  kidneys,  may  be  abnormally  mobile,  the  right  oiie 
is  usually  affected.  Sometimes  a  floating  kidney  becomes  fixed  by  peritoneal 
adhesions  in  an  abnormal  position,  as  in  the  right  iliac  fossa;  an  instance  of  this 
occurred  in  a  seaman,  under  my  care,  admitted  to  the  Medico-Chirurgical 
Hospital  of  Philadelphia. 

"The  body  form  is  an  important  etiologic  factor  of  movable  kidney,  and 
not  only  explains  the  greater  frequency  in  women  than  in  men,  but  also  the 
Teason  why  the  right  organ  is  more  often  displced  than  the  left"  (Ashton). 
The  body  cavity  is  subdivided  into  three  zones  by  two  transverse  planes,  and 

933 


MOBILITY  OF  THE  KIDNEY  935 

ill  ("splint-belly")*  it  may  produce  gastric  hyperacidity,  congestive  appen- 
atisy  or  parenchymatous  nephritis. 

Floating  kidney  associated  with  Gl^nard's  disease,  in  which  the  transverse 
I0D9  pancreas,  stomach,  intestines,  and  other  viscera  are  prolapsed,  gives 
e  to  symptoms  similar  to  those  stated  above,  only  with  the  addition  of  greater 
loomfort  and  nutritive  and  nervous  disturbances.  Sometimes  there  is 
»uminuria  and  rarely  hematuria. 

The  general  symptoms  of  movable  kidney  are  those  of  neurasthenia  or 
Bteria.  Mental  anxiety,  leading  to  melancholia,  sometimes  follows  the 
oovery  of  a  movable  abdominal  tumor.  Cephalalgia,  backache,  pares- 
isias,  neuralgias,  nervous  dyspepsia,  hypochondriasis  (in  men),  and  hysteric 
mifestations  may  arise  and  prove  a  perpetual  annoyance.  The  condition, 
Mrev^  may  arise  in  a  previously  neurasthenic  or  hysteric  subject. 

The  phydcal  signs  of  movable  or  floating  kidney  are  highly  important 
i  diagnostic.  Palpation,  especially  bimanual,  as  by  Israel's  method: 
le  patient  lying  in  a  semirecumbent  position,  counterpressure  (the  left 
nd  being  placed  over  the  lumbar  region,  the  right  next  the  skin  in  front, 
mipulating  the  abdomen  from  above  downward)  may  detect  a  firm,  movable 
mor  of  renal  size  and  shape  in  either  flank  (usually  the  right)  just  below  the 
0  (movable  kidney),  or  in  the  inguinal  or  umbilical  regions  (floating  kidney). 
;  dhe  patient  may  stand  and,  grasping  the  back  of  a  chair,  may  lean  slightly 
rward,  while  the  examiner,  at  the  patient's  side,  presses  with  one  hand  over 
e  knn,  and  with  the  other  feels  over  the  abdomen  below  the  ribs.  Though 
mparatively  easy  to  outline,  the  tumor  is  nevertheless  hard  to  grasp;  it  is 
ten,  however,  readily  pushed  into  place.  Deep  breathing  may  affect  a  pal- 
ble  or  movable  kidney,  but  has  no  effect  upon  one  that  freely  wanders  about 
e  abdomen  (floating  kidney).  Pulsation  of  the  renal  artery  may  be  felt  in 
e  last-named  cases. 

Inspection  and  percussion  of  the  lumbar  region  in  movable  kidney  are 
loertain,  and  therefore  unreliable.  Visible  depression  here  is  rarer  than  a 
siUe  tumor  anteriorly.  I  have  noted  increased  tympany  over  the  affected 
le  as  compared  with  the  opposite  side. 

A  diagnosis  is  possible  only  after  a  careful  and  thorough  physical  examina- 
m.  When  this  is  made,  an  abnormally  mobile  kidney  is  usually  discovered 
tfaout  difliculty.  The  size  and  shape  of  the  organ,  its  right-sided  position, 
d  its  mobility,  associated  with  a  train  of  local,  reflex,  or  general  nervous 
sturbances,  especially  in  a  thin,  emaciated  woman,  are  quite  distinctive. 
knee-elbow  posture  is  sometimes  more  favorable  than  the  recumbent  position 
r  determining  a  movable  kidney. 

Differential  Diagnosis. — ^Floating  kidney  is,  of  course,  more  easily  diag- 
eticated  than  the  movable  type,  and  partly  because  of  the  fact  that  in 
stances  of  the  latter  tumors  of  the  gall-bladder  especially  and  wandering  spleen 
list  first  be  excluded.  The  absence  of  a  well-defined  splenic  notch,  the  pres- 
ce  of  pulsation  of  the  renal  artery,  a  tympanitic  note  over  the  usually  inter- 
ning colon,  and  an  unchanged  area  of  splenic  dulness  will  assist  in  the  diag- 
ois;  in  addition,  there  is  the  fact  that  wandering  spleen  is  a  comparatively 
re  affection. 

Tumors  of  the  gall-bladder  are  frequently  mistaken  for  movable  kidney; 
casionally  the  opposite  error  is  made;  sometimes  both  conditions  may  exist. 
ley  are  both  common  to  women;  they  both  may  present  as  tumors  in  the  right 
pochondriac  and  umbilical  regions;  they  are  more  or  less  movable,  firm, 
100th,  slightly  tender,  round  or  oval  in  shape,  with  variable  percussion- 
pis  and  dyspeptic  symptoms;  and  either  may  give  rise  to  paroxysms  of  severe 
lie  or  to  jaimdice.    Jaundice,  however,  is  rare  in  movable  kidney,  while 
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CIRCULATORY  DISORDERS  OF  THE  EZDNEYS 

ACTIVE  HTPEREBSIA 

{Acute  or  Actwe  Congestion) 

nition. — ^An  acute,  temporary  engorgement  of  the  vesseb  of  the 
,  with  little  or  no  exudation. 

luriogy. — ^The  kidney  is  swollen,  deep  red  in  color,  and  engorged 
«d,  which  flows  freely  on  section.  Microscopically,  there  may  be  seen 
welling  of  the  cortical  epithelium. 

^logy. — ^Acute  renal  congestion  is  due  mainly  to  the  action  of  irri- 
esent  in  the  circulation,  as  in  the  acute  infectious  (especially  the  crup- 
pers. The  stimulating  diuretics  and  certain  poisonous  drugs,  as  copaiba, 
cantharides,  potassium  chlorate,  and  carboUc  acid,  also  sudden  con- 
of  the  peripheral  blood-vessels  by  exposure  to  cold  while  the  body  is 
ted,  act  as  causes.  Postoperative  acute  hyperemia  (ether?)  is  fre- 
met  with.  When  prolonged  the  congestion  passes  into  an  acute  neph- 
:  may  be  caused  in  one  kidney  as  a  result  of  either  nephrectomy  of  its 
•  blocking  of  the  ureter  by  a  calculus,  clot,  etc.,  of  the  opposite  side. 
Iptoms. — ^There  may  be  a  dull  pain  in  the  lumbar  region,  with  a 
evation  of  the  temperature  and  pulse-rate.  The  urine  either  is  scanty, 
I  cantharides-poisoning,  it  may  be  altogether  suppressed.  It  is  dark, 
afic  gra\ity  is  increased  and  it  contains  some  free  blood,  a  trace  of 
,  and  a  few  hyaline  tube-casts. 

ptosis. — ^The  absence  of  a  marked  quantity  of  albumin,  of  the  nu- 
and  various  casts,  of  dropsy,  and  of  uremic  symptoms  distinguishes 
yperemia  from  acvie  nephritis. 

prognosis  is  quite  favorable  upon  the  removal  of  the  cause.  A  fre- 
petition  of  the  attacks,  however,  may  lead  to  a  nephritis. 
itment. — Absolute  rest  and  a  liquid  diet  should  be  ordered.  Cupping 
J  loins  or  the  use  of  hot  fomentations  should  be  practised.  The  free 
'ater  and  other  diluents  or  mucilaginous  drinks  should  be  encouraged, 
ixatives  to  freely  open  the  bowels,  and  the  use  of  hot  air  or  a  hot  pack 
ote  sweating  are  important  aids  in  relieving  the  congested  kidneys. 

PASSIVE  HYPEREMIA 

(Chronic  or  Passive  Congestion) 

nition. — A  chronic  venous  engorgement  of  the  renal  vessels,  gener- 
tndary  to  diseases  of  certain  other  viscera. 

lology. — ^There  is  in  ^he  later  stages  a  characteristic  condition  of  the 
called  "cyanotic  induration."  Earlier  in  the  case  the  organs  are  en- 
Brm,  and  of  a  dark,  bluish-red  color.  The  capsule  is  usually  non- 
t.  On  section  the  medullary  substance  is  seen  to  be  darker  red  than 
tex  and  coarsely  fibrous  in  app>earance.  Microscopic  examination 
he  capillaries  (both  glomerular  and  medullary)  somewhat  dilated 
walls  thickened.  The  epithelium  may  either  be  unchanged  or  a  little 
ind  swollen,  or,  later,  even  fatty;  the  interstitial  tissue  may  be  slightly 
d. 

logy. — ^Most  commonly  the  renal  congestion  is  a  part  of  a  general 
engorgement  due  to  chronic  cardiac,  pulmonary,  or  hepatic  disease. 
nd  in  mitral  valvular  disease  with  ruptured  compensation  of  the  heart 
n);  in  pulmonary  emphysema,  fibroid  phthisis,  and  chronic  adhesive 
;  and  in  cirrhosis  of  the  Uver.  Less  frequent  causes  of  congested  kid- 
r  tumors,  the  pregnant  uterus,  and  ascites,  all  of  which  bring  about 
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(4)  Essential  Hematuria. — Senator  describes  a  form  of  hematuria  that 
is  sometimes  seen  in  yomig  persons  whose  health  may  be  quite  fair,  the  blood 
often  appearing  paroxysmally  and  without  apparent  cause  ("renal  hemo- 
philia")- The  view  is  gaining  ground,  with  added  experience,  that  so-called 
symptomless  bleeding  from  the  kidney  is  usually  due  to  localized  disease  in 
the  cortex.  Payne  and  Mclnder^  have  shown  that  hematuria  may  be  caused 
by  the  rupture  of  varicosities  of  the  papillae,  the  result  of  infection  in  and 
«Ix>ut  the  straight  tubules,  leading  to  scar  tissue  formation  and  secondary 
omgestion.  Obscure  cases  may  be  occasioned  by  latent  purpura  (Fonio). 
There  is  an  idiopathic  (family)  or  congenital  hematuria. 

(5)  Endemic  hematuria  is  that  variety  found  in  some  of  the  tropical  regions 
where  the  Distoma  haematobium  (a  trematode  worm)  abounds. 

Diagnosis. — ^This  has  for  its  object  the  discovery  (1)  of  blood  in  the  urine, 
and  (2)  of  the  source  of  the  hemorrhage.  Bloody  urine  varies  in  color  accord- 
ing to  the  quantity  of  blood  present,  to  its  condition  (coagulability),  disposition, 
and  the  length  of  time  present  in  the  urine.  A  light  reddish  tinge  or  "smoky" 
hue  may  indicate  a  slight  quantity  of  blood.  A  dark  coagulum  may  be  at  the 
bottom  as  a  sediment,  with  smaU  clots  floating  above  in  a  deep  red,  turbid 
layer,  above  which,  again,  the  urine  may  show  but  the  slightest  tint  of  red. 
Microscopically,  the  blood-corpuscles  are  readily  discovered,  establishing 
the  diagnosb  from  hemoglobinuria,  in  which  condition  they  are  absent.'  When 
red  corpuscles  are  associated  with  tube-casts,  renal  hemorrhage  may  be  posi- 
tively diagnosed.  In  ammoniacal  urine  the  corpuscles  are  very  pale  and 
shadowy  (dissolved  hemoglobin).  After  remaining  in  ordinary  acid  and  diluted 
urine  they  lose  their  disk-like  shape  and  swell  into  spheres  of  a  smaller  diameter. 
Urine  containing  blood  always  shows  the  presence  of  albumin.  According  to 
Newman  a  ratio  of  albumin  to  hemoglobin  in  excess  of  1  to  1.6  indicates  not 
only  an  independent  albuminuria  but  also  a  renal  affection  as  the  cause  of  the 
hematuria. 

Chemically,  the  blood-pigment  may  be  detected  by  Heller's  test,  which 
consists  in  adding  liquor  potassse,  boiling  the  urine,  and  observing  the  flakes 
of  precipitating  phosphates,  which  become  reddish-yellow  or  brown  from  the 
added  hemochromogen.  The  guaiacum  test  is  also  used.  The  spectroscope 
is  sometimes  employed  to  discover  the  bands  of  alkaline  hematin  in  the  precipi- 
tate which  is  conclusive.  Leede  recommends  the  accumulation  of  as  many 
erythrocytes  as  possible  by  filtering  a  large  amount  of  urine  and  applying  the 
guaiac,  or  other  chemical,  tests  to  the  residue  left  on  the  filter. 

The  source  of  the  blood  is  of  great  diagnostic  and  therap)eutic  importance. 
In  renal  hemorrhage  the  blood  is  thoroughly  mixed  with  the  urine,  giving  a 
uniformly  red,  "smoky,"  or  brown  color  (due  to  methemoglobin),  as  in  hemor- 
rhagic nephritis.  Blood-casts  and  leukocytes  may  also  be  found.  The  disease 
causing  hematuria  may  be  traced  sometimes  by  a  study  of  the  urine;  thus, 
in  valvular  cardiac  disease  the  sudden  appearance  of  hematuria  would  indicate 
infarction  of  the  kidney.  The  discovery  of  a  few  red  blood-corpuscles  in  a 
concentrated  urine  would  point  to  renal  congestion.  In  profuse  renal  hemor- 
rhages clots  representing  molds  of  the  renal  pelves  and  of  the  ureters  may  be 
discharged.  Hemorrhage  due  to  calculus  is  usually  small  in  amount  and  ap- 
pears at  more  or  less  prolonged  intervals.  Tuberculous  hemorrhages  may  occur. 
Blood  from  the  ureters  is  usually  molded  in  clots  in  the  shape  of  curved  cyl- 
inders, and  appears  like  small  dark  worms  in  the  urine.  Casts  from  the  ureters 
are  often  secondary  to  hemorrhages;  in  such  cases  the  hematuria  may  alternate 

*  Jour.  Amer.  Med.  Assoc.,  1916,  Ixvii,  918. 

*  Hutchinson  and  Rainy,  Clinioal  MethodSf  p.  337,  point  out  a  source  of  fallacy:  "In 
alkuline  urines,  especially  if  they  have  stood  for  some  time,  the  red  cells  are  apt  to  swell 
up  and  disappear." 
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with  the  passage  of  clear  urine,  owing  to  temporary  hemorrhages  or  to  the 
blocking  of  the  m-eter  on  the  diseased  side.     (See  also  Fibrinuria.) 

Vesical  hemorrhages  may  be  copious.  The  blood  and  urine  are  not  in- 
timately mixed,  and  large  clots  settle  on  standing.  The  first  portions  of  urine 
discharged  may  not  be  blo^y,  while  the  last  may  consist  of  pure  Mood. 
Urethral  blood  is  discharged  before  the  urine,  and  either  comes  away  freely 
or  may  be  "milked  out"  independently  of  urination. 

The  endoscope  has  been  used  successfully  to  determine  the  source  of  the 
hemorrhage  (which  kidney?).     It  is  especially  useful  in  women. 

Prognosis. — ^This  varies  with  the  primary  source  of  the  hematuria. 

The  treatment  consists  primarily  in  rest  in  bed.  K  the  hemorrhage  is 
an  evidence  of  the  blood  dyscrasiae,  then  measures  to  control  hemorrhage  as 
recounted  in  the  section  on  Purpura  are  indicated.  The  treatment  of  hematuria, 
otherwise,  is  that  of  the  causative  condition. 

HEMOGLOBINURIA 

Dejfinition. — ^The  presence  of  blood-pigments  in  the  urine. 

Etiology. — ^The  direct  cause  of  hemoglobinuria  is  a  condition  erf  the  blood 
in  which,  as  a  result  of  increased  destruction  of  the  red  cells,  the  hemoglobm 
of  the  plasma  reaches  an  amount  sufficient  to  be  excreted  by  the  kidney. 

(1)  The  causes  of  the  hemolysis  are  principally  toxic,  and  indude  the 
following:  (a)  Poisons  (carbolic  and  pyrogallic  acids,  snake-venom,  potassium 
chlorate,  naphthol,  phosphorus,  arseniuretted  hydrogen,  carbon  dioxid, 
lipoidal  solvents,  as  ether  or  chloroform).  (6)  The  ingestion  of  poisonous  fungi 
or  of  tainted  edible  mushrooms  (Helvetia  escnlenta),  (c)  In  some  diseases  it 
may  be  due  to  the  action  of  hemolytic  bacteria.  It  occurs  in  scurvy,  purpura, 
and  such  diseases  as  an  evidence  of  the  increased  blood  destruction.  Syphilitic 
infection  may  cause  it  (paroxysmal  often).  It  is  one  of  the  manifestations 
of  congenital  hemolytic  jaundice,  (d)  Extensive  bums,  the  absorption  of 
hemorrhagic  effusions,  and  the  transfusion  of  blood  of  a  sjjecies  differing  from 
the  donor,  or  at  times  from  transfusion  of  blood  from  one  individual  to  another 
when  the  blood  of  the  former  contains  isohemolysins.  (e)  Rarely  it  may  be 
due  to  exposure  to  cold  and  to  violent  physical  exertion.  (/)  The  so-called 
epideiyiic  hnnoglobinuria  (WinckeFs  disease)  occurring  in  the  newborn. 

(2)  Paroxysmal  hemoglobinuria,  a  rare  variety,  may  occur  without  any 
apparent  cause  in  persons  enjoying  otherwise  good  health,  but  usually  followiDi: 
exposure  to  cold  with  subsequent  warming.  Donath  and  Landsteiner  ha^'e 
shown  that  the  disease  is  due  to  the  presence  of  an  autohemolysin  which  b 
activated  by  cooling  to  combine  with  the  erythrocyte,  and  later,  upon  wann- 
ing, to  destroy  the  red  cells.  Thus,  placing  the  hand  of  a  susceptible  indi\TduaI 
in  ice-water  and  then  warming  it  is  followed  by  hemoglobin  excretion.  The 
paroxysms  are  usually  symptomless  and  of  short  duration. 

(3)  It  appears  as  a  symptom  of  vwlaria  in  the  southern  part  of  this  countn'. 
This  is  termed  nialigno?}}  malarial  hnnoglobinuria  or  hemoglobinuric  jnrr. 
In  Africa  it  is  called  hlack<vater  fever. 

Symptoms. — These  are  generally  the  symptoms  of  the  condition  that 
accompanies  hemoglobinuria.  In  paroxysmal  hemoglobinuria  the  attack? 
are  usually  sudden,  brief  in  duration,  and  sometimes  intermitteni,  especially 
when  of  malarial  origin.  An  anemic  condition  seems  to  be  essential  to  the 
production  of  malarial  hemoglobinuria.  Jaundice  may  be  an  associated  s>inp- 
tom.  The  hemoglobinuria  seldom  lasts  for  more  than  two  days,  though  verj* 
grave  cases  take  on  the  aspect  of  a  pernicious  malarial  attack.  There  may  he 
lumbar  pains,  chills  and  fever,  and  gastric  disturbances.     Urticaria  and  purpura 
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have  also  been  noted,  as  has  anemia  in  eases  in  which  frequent  attacks  have 
taken  place. 

Diagnosis. — ^This  is  made  by  an  examination  of  the  urine.  Macroscop- 
ically,  it  is  of  a  red-brown  color,  slightly  turbid,  with  a  reddish-brown  or  brown- 
ish-black sediment.  The  reaction  is  usually  acid  and  the  specific  gravity 
slightly  lowered.  The  microscopic  features  that  distinguish  hemoglobinuria 
from  hematuria  are  variable.  In  the  former  condition  few  or  no  red  corpuscles 
aie  present,  and  the  few  that  may  be  seen  are  usually  colorless  ("shadows") 
(X  fragmentary.  Small  flakes  or  granules  of  disintegrated  hemoglobin  are 
found  and  are  brownish-black  in  color.  There  may  be  also  brown-tinged  casts 
and  epithelium.  Chemically,  the  urine  is  found  to  contain  albumin,  for  the 
discovery  of  which  Heller's  and  the  guaiac  or  benzidin  tests  for  blood-pigment 
may  be  tried,.  The  former  has  been  described  in  the  preceding  discussion  of 
Hematuria.  By  means  of  the  spectroscope  the  three  absorption  bands  of 
methemoglobin  may  be  seen  (red,  green,  and  yellow).  The  blood-serum  in 
hemoglobinuria  may  be  somewhat  red-tinged  on  account  of  the  dissolved 
hemoglobin.  The  hemoglobinuria  is  further  marked  by  the  aplasticity  of 
the  red  corpuscles,  by  their  pallor,  by  poikilocytosis,  and  by  the  presence  of 
the  irregular  flakes  of  hemoglobin. 

The  prognosis  is  favorable  in  the  ordinary  paroxysmal  form.  Malignant 
malarial  hemoglobinuria,  however,  is  often  fatal. 

Treatment* — Hemoglobinuria  is  rather  intractable.  During  the  parox- 
ysms external  warmth  is  needed,  along  with  hot  drinks  to  encourage  perspira- 
tion. In  malarial  cases  quinin,  and  in  syphflitic,  the  iodids,  should  be  admin- 
istered; although  by  some  it  is  beUeved  that  quinin  may  aggravate  the  syndrome 
in  particular  cases. 

ALBUMINURIA 

Definition. — ^The  presence  of  albumin  in  the  urine. 

Pathology  and  Etiology. — ^The  immediate  cause  is  the  escape  of  the 
normal  blood  constituents,  serum-albumin  and  serum-globulin,  from  the  vessels 
into  the  renal  tubules.  This  transudation  of  albumin  indicates  either  a 
transient  and  slight  or  a  permanent  and  grave  nutritional  disturbance  of  either 
the  epithelium  lining  the  glomeruli  or  of  that  of  the  contained  tufts  of  capilla- 
ries, or,  possibly,  of  the  memhrana  'propria  or  the  epithelium  of  the  uriniferous 
tubules.  These  changes  induce  and  offer  an  abnormal  perviousness  to  the 
albumin  of  the  blood. 

The  principal  causes  of  albuminuria  are:  (1)  Those  associated  with  definite 
lesions  of  the  kidney;  nephritic,  acute  and  chronic;  renal  congestions,  active 
and  passive  (the  latter  being  secondary  to  chronic  liver,  heart,  and  lung  dis- 
eases, pregnancy,  or  tumors). 

Albuminuria  occurs  also  in  conditions  in  which  (2)  the  renal  lesions  are 
either  slight  or  undemonstrable :  (a)  Thus,  it  is  present  in  blood-changes,  as  in 
scurvy,  purpura,  syphilis,  leukemia,  or  extreme  anemia,  and  in  cases  in  which 
urobilin  or  bile-pigment  and  sugar  (glucose)  circulate  in  the  blood.  Again, 
slight  albuminuria  may  be  present  in  saccharin  diabetes  and  after  etherization. 
In  certain  affections  of  the  nervous  system  albumin  is  found  in  small  quantity, 
as  after  an  epileptic  paroxysm,  in  tetanus,  apoplexy,  and  exophthalmic  goiter. 

(6)  The  so-called  accidental  or  spurious  albuminuria  is  due  to  the  presence 
of  pus  or  blood;  in  such  cases  the  condition  is  not  a  true  renal  albuminuria, 
since  it  is  commonly  associated  with  cystitis,  pyelitis,  urethritis,  or  is  the  result 
of  hemorrhage  from  the  pelvis  of  the  kidney,  from  the  ureters,  bladder,  or 
urethra.  Chemical  injury  of  the  bladder  may  cause  a  reflex  albuminuria 
(Evans,  Wynne,  and  Whipple). 

(c)  Febrile  albuminuria  is  of  rather  frequent  occurrence  in  diseases  accom- 
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panied  by  pyrexia,  especially  when  long  continued.  Among  these  are  typhii 
fever,  small-pox,  yellow  fever,  diphtheria,  and  even  influenza,  follicular  ton- 
sillitis, and  pneumonitis.  The  renal  changes  in  these  cases  are,  I  belie\-e^ 
merely  a  transitory*  cloudy  swelling  in  the  glomeruli,  which,  together  with 
the  albuminuria,  rarely  lasts  longer  than  the  fever. 

(d)  Other  forms  of  albuminuria  have  been  styled  physiologic  or  funditrnd, 
transinit,  dietetic,  neurotic,  intermittent,  and  cydic:  in  these  no  definite  lesions 
of  the  kidney  are  found,  and  are  denied  by  some  to  exist.  Recent  observen 
are  inclined  to  believe  that  tri\'ial,  non-progressive  renal  changes  occur  in  these 
cases.  Sliirht  albuminuria  certainlv  does  occur  in  some  cases  after  a  heftv>- 
inoal  rich  in  albimiin,  after  marked  and  prolonged  muscular  exertion  (BarKh*\ 
intense  emotion,  and  cold  bathing. 

rhii-<hh^oijii\  functiona!  albuminuria  has  come  to  be  of  greater  interest  and 
im|H>rTancv  in  later  years,  pKirticularly  as  it  bears  upon  the  prognosis  and  upon 
lifoinsunuuv  risks.  In  this  x-ariety  there  are  a  periodic  af^Kanmee  and 
absiMuv  of  albumin  in  the  urine.  The  albuminuric  paroxj'sms  are  ver}-  wi- 
able,  nnrurring  usually  after  meals  or  on  exertion.  The  albumin  is  present 
in  but  small  quantity,  and  only  rarely  are  casts  (hyaline)  found.  The  ac- 
companying signs  and  symptoms  ccHnmon  to  n^hritis  are  absent.  Ortho- 
static or  cyclic  albuminuria  is  the  most  frequent  of  the  different  types  of 
ph\-sio]ogic  albuminuria.  The  urine  b  albumin-faee  as  long  as  the  patient  is 
flat  on  the  back.  The  assuming  of  the  upri^t  position  is  followed  by  the 
appearance  of  albumin.  Thus,  the  urine  \*oided  the  first  thing  in  the  wanttDg 
has  no  albumin  in  it;  about  noon  it  is  found  in  greatest  amoants.  Under 
careful  management  these  cases  ordinarily  reco^-er.  However,  an  inaidions 
degeneration  of  kidney  structure  may  manifest  its^  many  years  hter.  Fi* 
tients  suffering  from  this  t^-pe  of  albiuninuria  are  usuaDy  deBcate  and  slender. 
Jehlo  has  shown  that  such  patients,  usually  adolescents,  have  a  maiked  krdoos, 
the  control  of  which  usually  relieves  the  condition.  Albaoiiniiria  may  nidy 
be  heriditKi'-i  Renault \  Slight  senile  albuminuria,  without  evidence  of  renal 
disease,  is  not  uncommon. 

Diagjiosis. — This  rests  upon  the  disco\*er>'  of  albumin  in  the  urine.  For 
the  diaciu^sis  of  cyclic  albuminuria,  specimens  of  urine  passed  at  different  times 
of  the  day  must  be  examined. 

Differential  Diagnosis. — Inquiry-  and  careful  inference  oooceming  the 
e:iolo«:\'  of  a  civea  case  must  be  made.  Renal  albuminuria  is  persistent  and 
of  iV!i<:r.eraMo  quantity  except  in  chrv"»nio  interstitial  nephritis.  Tabe-ca?ts 
arv*  usually  present.  Fu'ictioKi.-:!  albufiinimria  is  slight  and  inconstant.  Tube 
cas:s  i:v  absen:  in  the  latter.  Again,  in  the  former  ^'ariety  general  5>Tnptoii& 
as  drv^rsy,  oarviiac  h\Tvr:rophy.  anemia,  and  uremic  prodromes,  are  presenL 
1:  :>  :r.:-:  :ha:  >I:i:h:  eviema  is  sometimes  found  in  cycBe  albuminoria.  but  dm 
is  rr^  Vo:!\  cue  to  the  marked  anemia  thai  b  so  often  seen.  Gleet  and  ^enko^ 
rr.c\\  V  v-is:  a  In.''  *r>e  exoludevl. 

y  *•«  ;"  -  .!>!."•:!"•:. — A  specimen  from  the  wft-mzxed  total  quanrity  voided 
ir.  :'» -::-.:•.  -::*.:r  hoiirs  shv>uUi  be  e.xairined  for  albomin.  The  smallest  cnanatr 
vLir.  b<  viTttVTevi  or.ly  by  its  ovviiiuluii':  rendering  the  urine  turbid:  hence  any 
:uTb\v.:-.  y>:>er.:  :>  :Vre  the  «r.ven  test  is  made  shook:  he  removed  by  fikzaaoo. 
-.".sc^  :h:s  Tiirbiviity  re  vi-e  to  urates,  when  a  little  vanning  at  the  rabf  »iB 

«  •  •  * 

i^;'  '  ;  r  *'  — This  is  the  cocnnoeest  and.  I  ^^"^^    the  most  refiaUe 

-     -  '.\.  :t>:  -■  -  .-.!:  ur.-.ir.      Th-e  vi*-^.?  i>  Allied  about  rwvfc-diirds  fuD  cf  urine. 

.   v.i  r.e     r  r.^utr:*!  :r.  :^ac::':-.  a  iir-p  -re  acedc  or  nitric  acid  t  added;  an 

-><  of  ic:.:   iv.ust  be  c-i.re:u!.".y  a-.-oioec.  lest  the  ^Bm«w»"<  lif  presec:;  be 

v.vr"  .— ••:  ■"- :  i  -  — -'\ijM*iW  ::rr-:.      Tht*  r.;r*-  Sfld  aslant.  s$  theoappM 

■  J.  • .. -  /   . -  M'.i.  Sr-..  :*JL\  OES.  3f^ 
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ke  flame,  and  slowly  revolved  with  the  fingers,  so  that  the  upper  portion 
he  column  of  urine  is  brought  to  the  boiling-point.  A  comparison  of  this 
I  the  lower  portion  of  the  urine  is  made.  Any  turbidity  is  due  to  albumin 
liosphates.  If  albumin,  adding  a  few  drops  of  nitric  acid  or  30  per  cent, 
ic  add  will  increase  and  thicken  the  coagulum;  if  phosphate,  the  opaqueness 
be  cleared  at  once. 

'2)  Heller's  Nitric  Add  Test. — ^This  is  both  delicate  and  satisfactory, 
at  1  c.c.  of  nitric  acid  is  poured  into  a  tube,  and  some  urine  is  allowed  to 
slowly  from  a  pipet  and  settle  upon  the  acid.  The  presence  of  albumin 
dicated  by  a  white  ring  at  the  point  of  contact  of  the  two  liquids.  Uric 
,  urates,  and  certain  urinary  coloring-matters  form  a  pink  or  deep  red 
or  zone;  this  forms,  as  a  rule,  above  the  juncture  of  the  acid  and  urine. 
imose  also  gives  a  white  zone,  but  does  not  respond  to  the  boiling  test 
MS  serum-albumin. 

hsUm's  Pipet  Method,^ — "Reagents:  (1)  concentrated  nitric  acid,  or 
litric  acid  1  part  and  saturated  solution  of  magnesium  sulphate  9  parts. 
Albumin  causes  a  white  cloud  to  appear  in  the  form  of  a  ring  at  the  zone 
Qtact  of  the  two  liquids  (reagents  and  urine),  and  this  test,  when  carefully 
iedy  must  be  regarded  as  one  of  great  value. 

1.  A  pipet  is  filled  for  a  distance  of  from  1  to  Ij  inches  with  the  urine  to 
sted.  The  urine  is  then  removed  from  the  surface  of  the  pipet  by  washing 
y  wiping. 

2.  Tlie  pipet,  with  its  contained  urine,  is  then  placed  near  the  bottom  of 
ttle  containing  nitric  acid,  when  the  pressure  of  the  index-finger  is  lessened 
the  acid  allowed  to  flow  gradually  up  into  the  pipet. 

%  When  the  pipet  is  seen  to  contain  about  equal  amounts  of  acid  and 
e,  the  finger  is  again  pressed  firmly  upon  the  top  of  the  pipet,  which  is 
1  removed  from  tibe  bottle  and  held  toward  the  light  on  a  level  with  the 

If  albumin  is  present,  a  distinct  white  ring  of  coagulated  albumin  appears 
le  junction  of  the  urine  and  the  reagent." 

J)  Johnson's  Picric  Acid  Test, — To  filtered  urine  in  a  test-tube  are  slowly 
d  a  few  drops  of  a  saturated  watery  solution  of  picric  acid.  Immediate 
'dity  indicates  albumin.  Some  authorities  prefer  that  1  or  2  drams 
8.0)  of  the  yellow  fluid  be  placed  gently  on  the  surface  of  the  urine,  when, 
^umin  is  present,  a  white  zone  at  once  is  apparent,  together  with  a  haziness 
spreads  downward  with  the  diffusion  of  the  liquids.  Heating  emphasizes 
evidence  of  the  test,  which  is  extremely  sensitive. 

I)  Roberts*  nitric  magnesium  test  is  also  very  delicate.  It  consists  in  using 
allowing  mixture,  just  as  in  Heller's  test:  1  volume  of  concentrated  nitric 

added  to  5  volumes  of  a  saturated  solution  of  magnesium  sulphate, 
i)  Trichloracetic  Acid  Test. — ^This  will  discover  minute  traces  of  albumin, 
las  the  disadvantage  that  it  responds  to  nucleo-albumin  as  well  as  to  serum- 
nin.  A  few  crystals  may  be  dropped  into  the  urine,  or  a  saturated  solu- 
may  be  used  after  the  "contact  method,"  when,  if  albumin  be  present,  a 
B  coagulum  forms.  This  and  the  Geisler  test-papers  (Vierordt)  constitute 
ible  and  handy  tests. 

5)  The  aeetic  acid  and  potassium  ferrocyanid  test  is  minutely  sensitive, 
gives  a  precipitate  with  other  albuminoid  bodies.  The  urine  is  first 
dated  with  acetic  acid.  A  few  drops  of  a  freshly  prepared  solution  of 
ssium  ferrocyanid  are  then  added,  and  if  either  albumin  or  albumose 
resent,  it  will  be  precipitated. 

J)  Quofntitative  Test. — The  twenty-four-hour  urine  must  be  collected  and 
nued  and  not  less  than  200  c.c.  (about  7  ounces)  examined;  if  forwarded 
le  laboratory,  a  note  of  the  total  must  be  appended.     EshacVs  Ablumin- 
*■  Medical  Diagnosis,  2d  ed.,  Anders  and  Boston,  p.  645 
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ometer, — ^This  consists  in  using  a  graduated  test-tube,  into  whidi  definite 
amounts  of  urine  and  a  reagent  composed  of  10  parts  of  picric  acid,  20  of  citric 
acid,  and  enough  water  to  make  1000  parts  are  carefully  mixed  by  reversing 
several  times  the  stoppered  tube.  After  allowing  this  to  stand  about  fwenty- 
four  hours,  the  height  of  the  precipitated  albumin  is  read  off  on  an  etched  scale, 
which  will  indicate  approximately  the  parts  per  thousand.  Not  less  than  0.5 
part  per  thousand  can  be  estimated  correctly,  however.  Tsuchiya  has  sug- 
gested the  use  of  a  solution  of  phosphotungstic  acid  as  follows:  Phosphotungstic 
acid,  1 .59  grams;  hydrochloric  acid  (conct.),  5  c.c. ;  ethyl  alcohol,  q.  s.  ad  100 c.c 
This  solution  is  substituted  for  the  picric  acid  solution,  and  is  used  in  Esbach 
tubes.  Should  there  be  a  hematuria,  if  the  percentage  of  albumin  fay  Esbacfa's 
method,  divided  into  the  number  of  red  cells  per  cubic  centimeter  of  urine,  is 
less  than  30,000,  it  suggests  a  purely  hematuric  albuminuria;  if  greater,  it 
suggests  an  independent  albuminuria  (Goldberg). 

Prognosis. — Etiologic  considerations  bear  heavily  in  this  matter.  The 
febrile,  hemic,  cyclic,  and  paroxysmal  varieties  usually  clear  up  with  con- 
valescence and  with  advancing  years  (in  the  latter  case).  The  persistence  of 
albumin  in  these  cases,  however,  even  in  slight  amounts  or  at  variable  perioch, 
should  cause  suspicion.  Personal  observation  leads  me  to  believe  that  in 
many  cases  the  function  of  the  renal  epithelium  has  suffered.  EspeciaUy  is 
this  true  when  there  is  associated  a  gradually  increasing  arterial  tensioD. 
The  presence  of  tube-casts  is  conclusive  of  structural  change  in  the  kidney's. 

ALBUMOSURIA 

Albumose  may  appear  in  the  urine  as  a  result  of  pathologic  eonditioDS, 
especially  myeloma,  and  is  dependent  upon  the  decomposition  of  OTganiied 
proteins.  It  is  a  body  more  or  less  closely  allied  to  peptones,  globin,  histon, 
and  the  digestion  albumoses,  but  it  displays  certain  characteristics  unknoini 
to  these  substances.     The  nature  of  the  exciting  cause  is  unknown. 

Anders  and  Boston  have  reviewed  all  the  cases  of  albumosuria  avaikhk 
in  the  literature  up  to  1903 — ^30  in  number — and  gave  an  account  of  3  examples 
that  fell  under  their  observation.  These  studies  appear  to  warrant  the  fol- 
lowing inferences:  Nearly  all  cases  of  albumosuria  manifest  themselves  after 
forty  years  of  age.  Males  are  affected  in  80  per  cent,  of  the  cases.  Multiple 
myeloma  figured  in  80  per  cent.,  hence  albumosuria  is  suggestive  of  myelomi 
and  may  he  diagnostic. 

Symptoms. — Albumosuria  may  be  persistent,  transitorj',  or,  less  commonly, 
remittent,  and  it  occurs  in  variable  degrees  at  different  hours  during  the  day. 
The  urine  may  show  the  presence  of  combined  serum-albumin,  but  tube- 
casts  are  present  in  rare  instances  only.  Pain  is  an  almost  constant  feature 
and  is  aggravated  on  pressure  over  the  affected  bones.  Of  interest  b  the 
albumosuria  of  pneumonia,  in  view  of  the  recent  theory*  that  resolution  in  tE< 
disease  is  the  result  of  the  action  of  certain  ferments.  Other  forms  of  alhumo- 
suria  inchide  the  cfiirrogrnic  form,  noted  in  various  intestinal  diseases:  the 
hnnofoijcnic  form,  st^n  in  scurvy,  pregnancy,  dermatitis,  and  so  on;  the  rested 
form,  due  to  proteolytic  ferments  in  decomposing  albuminous  urines;  A$ept^ 
form,  observeil  in  suppurative  conditions  and  other  disorders  associated  with 
a  leukocytic  increase;  a  digest  ire  form,  following  ingestion  of  albumoses  in  large 
quantitit^s.  Urines  are  testeil  for  albumoses  by  acidif^dng  with  acetic  acid, 
and  adding  an  equal  amount  of  saturated  salt  solution.  A  precipatate  occurs 
if  albumoses  are  present,  which  dissolves  on  boiling  and  reappears  upon  codinc- 

Berice-Jones  alhumivtr  is  found  in  pathologic  conditions  involving  the 
marn-^w  of  the  long  Ixmes.  as  multiple  myeloma,  cancer,  myeknd  leukemia. 

It  is  distinguishable  fn>m  ordinary  albuminuria  by  the  production  of  doudh 
ness  in  iho  urine  when  heated  to  122-'  or  140"*  F.  (50*"  or  W  C),  and  by  sohition 
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of  the  precipitate  at  higher  temperatures.     It  is  of  grave  prognostic  signifi- 
cance and  runs  a  fatal  course  within  two  years. 

INDICANURIA 

Definition. — ^The  presence  of  a  pathologic  quantity  of  indican  in  the 
urine.  Indican  occurs  in  the  urine  in  health  in  very  small  quantities,  and  is, 
diemically  speaking,  indoxyl-potassium  sulphate. 

Psathology  and  Etiology. — Indican  is  increased  abnormally  in  the 
urine  by  any  disorder  whereby  large  quantities  of  albuminous  matters  are 
decomposed.  Thus,  it  occurs  in  ileus,  which  produces  a  stagnation  of  the  con- 
tents and  a  consequent  decompostition  from  bacterial  action.  Under  such 
circumstances  indol  and  phenol  are  formed.  The  former,  being  absorbed 
and  oxidized  into  indoxyl,  finally  appears  in  the  urine  in  combination  with 
potassium  sulphate.  Acute  and  chronic  peritonitis,  wasting  diseases,  and  ca- 
chectic conditions  in  which  there  is  a  considerable  destruction  of  albuminoids 
(as  in  Addison's  disease,  neoplasmata,  cholera  Asiatica,  and  empyema)  usually 
have  an  associated  indicanuria.  Increased  indicanuria  occurs  when  there  is 
an  impediment  to  peristalsis  of  the  small  intestine,  hence  is  not  seen  in  simple 
uncomplicated  constipation.  It  is  stated  (Piseuti)  that  any  obstruction  pre- 
venting the  flow  of  the  pancreatic  juice  into  the  bowel  would  be  reflected  in  a 
diminished  quantity  of  indican  in  the  urine.  An  increased  indicanuria  b 
encountered  when  anachlorhydria  or  hypochlorhydria  exists  (e.  g,,  gastric 
carcinoma — Simon) . 

Diagnosis. — This  depends  upon  the  demonstration  of  indican  by  adding 
strong  oxidizing  agents,  which  decompose  this  product  and  set  the  indigo  or 
pigment  free.  At  times  the  urine  may  present  a  cloudy,  bluish,  or  even  blue- 
black  appearance.  This  may  be  seen  in  urine  that  has  been  standing  for  some 
time,  the  sediment  giving  a  bluish  reflection,  or  there  may  be  a  blue  turbid  film 
on  the  surface. 

Tests, — Jaffe's  well-known  test  consists  in  mixing  equal  volumes  of  urine 
and  hydrochloric  acid,  and  then  adding  ,  drop  by  drop,  a  concentrated  solution 
of  chlorinated  lime,  shaking  the  tube  after  each  addition.  A  strong  indigo-blue 
color  appears  if  there  is  much  indican. 

A  good  modified  test  is  the  use  of  fuming  nitrohydrochloric  acid  and  urine 
(equal  parts)  and  a  saturated  solution  of  chlorinated  potash,  used  as  in  the 
above  method.  A  blue-black  cloud  or  ring  appears  below  the  surface.  If  a 
few  drops  of  chloroform  are  then  added  and  the  mixture  is  agitated  slightly, 
a  blue  color  settles  at  the  bottom,  owing  to  the  chloroform  carrying  with  it 
the  oxidized  indican. 

PYURIA 

Definition. — The  presence  of  pus  in  the  urine. 

Etiology. — Pymia  is  due  to  (1)  suppurative  inflammation  along  some 
portion  of  the  genito-urinary  tract,  or  (2)  to  the  rupture  of  adjacent  abscesses 
into  the  tract. 

Pyelitis  and  Pyelwiephriiis, — Pus  from  the  pelvis  of  the  kidney  may  be  due 
to  calculous,  tuberculous,  or  other  irritation.  It  is  associated  at  times  with  the 
"railed"  or  transitional  epithelium  usually  seen  early  in  the  case.  In  pyelo- 
nephritis casts  may  indicate  renal  involvement,  although  it  should  be  bornein 
mind  that  in  abscess  of  the  kidney  pus  may  be  discharged  continuously  without 
the  appearance  of  any  casts  in  the  urine  whatsoever.  One  such  case  came  to 
necropsy  under  the  observation  of  H.  S.  Anders,  in  which  small  uratic  calculi 
were  discharged  now  and  then  for  several  years.  Later,  several  larger  stones 
were  removed  from  the  bladder  by  Willard  by  suprapubic  cystotomy.  The 
abdominal  opening  healed  in  a  few  months,  but  pyuria  persisted.  Death  oo- 
60 
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If,  by  the  Filaria  sanguinis  hominis  {tide  Filariasis).  It  is  held  to  follow 
sies  to  the  lymphatic  duets,  and  may  be  associated  with  pregnancy. 
Diagnosis. — ^The  mine  is  increased  in  quantity,  and  has  a  milky  turbidity 
adurid)  due  to  the  emulsified  fat.  After  standing  for  a  time  a  light  coagu- 
i  settles  to  the  bottom  and  a  creamy  pellicle  of  fat  rises  to  the  surface, 
s  sediment  contains  also  the  fibrin  of  the  chyle.  Sometimes  as  much  as  2 
I  per  cent,  of  fat  is  present  {lipuria) ;  this  may  be  tested  by  agitating  a  portion 
die  urine  with  ether,  whereupon  the  turbidity  disappears.  Owing  to  the 
im-albumin  in  the  chyle,  the  various  tests  for  that  substance  would  show 
368  of  its  presence  in  chyluria.  Hematuria  may  be  associated  with  chyluria, 
edaDy  in  parasitic  cases,  and  both  the  blood  and  urine  should  be  carefully 
nuned  for  filaria.  Microscopically y  chyle-containing  urine  resembles  milk 
its  millions  of  fine  granules  and  fat-droplets. 

Prognosis. — Chyluria  is  intermittent  in  its  appearance,  corresponding 
lie  times  of  rupture  of  the  vesical  lymphatics,  and  may  last  for  years.  The 
gDOsb  of  non-parasitic  chyluria  is  good  as  to  life,  but  unfavorable  as  to  cure. 

CHOLURIA 

Definition. — ^The  presence  of  bile-pigment  in  the  urine. 
Etiology. — Choluria  may  be  caused  by  any  disease,  local  or  general, 
ihieh  jaundice  is  a  symptom. 

Diagnosis. — ^Bile-stained  urine  has  a  color  varying  from  a  greenish-yellow 
a  brownish-green  or  brown-black,  resembling  porter.  When  shaken  its 
Dn  assumes  a  characteristic  yellow  or  greenish-yellow  color.  White  filter- 
«r  dipped  in  the  urine  is  stained  yellow. 

Teste. — ^The  chloroform  test  consists  in  adding  this  substance  to  the  urine 
I  allowing  it  to  settle  to  the  bottom  of  the  tube.    If  bile  or  pigment  be  present, 
gravitated  chloroform  will  be  colored  yellow. 

Qmdin's  test  is  most  commonly  employed,  though  it  is  not  the  most  delicate. 
m  drops  of  urine  and  nitric  add  are  aUowed  to  run  together  on  a  white 
odain  plate;  if  bile-pigment  (bilirubin)  be  contained  in  the  urine,  a  play  of 
xs  ensues,  the  green  predominating,  followed  by  the  blue,  violet,  and  red, 
h  shade  representing  a  new  form  of  pigment.  The  first  color  noticed  (green) 
Peqxmds  to  the  biliverdin  or  normal  bile-pigment  of  herbaceous  animals. 
b  oxidation  of  bilirubin  into  biliverdin  is  better  accomplished  by  nitric  acid 
taining  a  little  nitrous  acid.  Hence,  the  test  may  be  improved  by  adding 
Qgh  fuming  nitric  to  ordinary  nitric  acid  to  form  a  yellow  trace  of  the  nitrous 
L  This  may  be  placed  in  a  test-tube,  and  some  of  the  urine  added  gently 
n  a  pipet.  Bile-pigment  will  be  indicated  by  successive  rings  of  green, 
If  violet,  and  red  from  above  downward;  this  occurs,  however,  only  when 
nderable  bile-pigment  is  present. 

Rosenbach's  test  is  a  modification  of  Gmelin's,  and  is  more  distinct.  The 
le  is  first  filtered,  and  a  drop  or  two  of  the  nitric-nitrous  acid  is  then  poured 
n  the  filter-paper,  when  the  characteristic  colored  rings  will  appear  if  bile 
present.  According  to  Penzoldt,  the  Gmelin-Rosenbach  test  is  made 
t  distinct  by  acidulating  the  filtrate  with  acetic  acid  and  pouring  a  thin 
sr  into  a  white  shallow  dish.  The  acetic  acid  assumes  a  greenish-yellow, 
later  a  green,  or  even  a  blue-green  shade  if  bile  be  in  the  urine.  This 
:t]on  is  quickened  or  intensified  by  the  application  of  heat  to  the  liquids. 
In  the  Marechal'Rosen  test  a  mixture  of  1  part  of  the  tincture  of  iodin  and 
Muts  of  alcohol  is  spread  in  a  deep  layer  over  the  suspected  urine  in  a  test- 
e  or  glass.  A  grass-green  ring  forms  at  the  point  of  contact  in  choluria. 
BUe-ieids, — ^These  are  principally  the  glycocholic  and  taurocholic  acids. 
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Traces  are  found  in  normal  urine,  and  their  clinical  significance  or  diagnostic 
importance,  as  far  as  is  known,  b  practically  nU, 

Other  constituents  of  the  urine  in  choluria  of  long  standing  are  sli^t 
quantities  of  albumin  and  icteric  or  yellow  bile-stained  hyaline  or  finely 
granular  casts. 

A  point  in  differential  diagnosis  should  be  noted.  Certain  drugs,  as  riiubtrb 
and  santonin,  when  given  internally  may  produce  a  discoloration  of  the  urioe 
similar  to  that  caused  by  the  presence  of  bile.  On  agitation,  however,  \hat 
will  be  no  yellow  foam  and  no  reaction  to  the  tests  for  bile,  while  the  addition 
of  liquor  potassae  causes  a  red  color. 

UROBILINUiaA 

Definition. — ^The  presence  of  quantities  of  pathologic  urobilin  in  tbr 
urine.  It  is  derived  from  bilirubin  as  a  product  of  the  reduction  of  this  sub- 
stance. 

When  present  in  large  quantities  urobilin  gives  to  the  urine  a  red-bran 
color.  This  is  seen  in  fevers,  varying  in  depth  of  shade  according  to  the  de^ 
of  pyrexia;  also  in  diseases  of  the  liver,  after  hemorrhagic  effusicms  (doe » 
resorption),  in  the  hemorrhagic  diathesis,  in  purpura,  and  in  progreaait 
pernicious  anemia. 

Diagnosis. — ^The  presence  of  urobilin  is  best  detected  by  a  specttogeapt 
examination.  A  marked  absorption  band  between  Fraimhofer's  lines  (f  andb), 
fading  off  from  the  green  into  the  blue,  is  characteristic.  ChemicaDy,  the  ad- 
dition of  a  few  drops  of  a  watery  solution  of  zinc  chlorid  to  the  urine  «1 
cause  the  peculiar  red-green  fluorescence  of  urobilin  to  appear. 

GLYCOSURIA 

Definition. — ^The  presence  of  sugar  (glucose)  in  the  urine.    'Sanatf, 

a  trace  of  sugar  is  present  in  the  blood  (glycemia) ;  abnormally,  it  mij  ht 
excreted  in  the  urine  when  the  blood  concentration  reaches  a  certjun  point— 
0.15  per  100  c.c.  blood.  Folin,*  however,  with  an  extremely  sensiti\-e  raff& 
found  sugar  in  every  case  on  examining  the  urine  of  about  100  students. 

Etiology. — A  continuous  excretion  of  sugar  is  seen  chiefly  in  untRiai 
cases  of  dial)ctes  mellitus.  At  times  lesions  affecting  the  floor  of  the  foanki» 
tricle  may  cause  persistent  glycosuria.  A  normal  person  may  take  by  oMik 
100  grains  of  glucose  without  the  occurrence  of  a  glycosuria.  A  dimissai 
tolerance,  or  inability  to  metabolize  properly  smaller  quantities  Tka!i  3 
will  be  followed  by  a  glycosuria,  an  alimentary  or  digestive  glycosora.  i 
which  occurs  frequently  in  the  following  conditions:  Certain  diseases  i 
gout,  cholera,  typhoid,  typhus,  and  scarlet  fevers,  whooping-cough,  dipt: 
malaria,  tetanus,  and  phthisis;  hepatic  cirrhosis;  organic  nervous 
especially  those  affecting  the  medulla  and  involving  the  floor  of  the  k 
ventricle;  psychic  causes,  as  excessive  mental  exertion,  extreme 
activity  (grief,  worry,  and  shock),  from  injuries  and  after  operations 
as  cerebral  concussion  and  hemorrhage,  and  fracture  of  the  skull,  from 
cerebrospinal  meningitis,  and  after  epileptic  paroxysms;  pregnane^"  -85  3* 
ct»nt.  of  the  cases — Wormmiiller) ;  certain  toxic  agents,  among  these '  " 
nionoxid,  niorpliin,  atropin,  hydrocyanic  acid,  aniyl  nitrite,  curai 
alcohol,  nuTcury,  arsenic,  turpentine,  coi)ail>a  (l^cttnian),  adrenalin. 
and  various  coal-tar  derivatives,  as  salicylic  acid  and  salol;  obesity 
(iistnrhance);  pancreatic  disease  (chronic  interstitial  pancreatiti> 
commonly,  pancreatic  calculi,  carcinoma,  and  cysts);  exophthalcJ:  ^ 
or  other  disturbances  of  the  thyroid;  in^^cstion  of  alcoliol,  carbcArjus  c 

1  Jour.  Biol.  Chcrn.,  191."),  xxii,  327. 
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glucose  in  excess.  A  renal  type  of  glycosuria  is  occasionally  met  with  in  which 
the  renal  threshold  is  so  lowered  that  even  when  there  is  a  small  amount  of 
Uood-sugar,  glucose  is  excreted  by  the  kidneys. 

Allen,  Wishart,  and  Smith^  believe,  as  a  result  of  study  of  a  large  number  of 
diabetic  cases  in  the  U.  S.  Army,  that  so-called  renal  glycosuria  is  not  especially 
uncommon;  that  trauma  may  play  a  part  in  the  etiology  of  the  condition;  thalt, 
in  the  3  cases  at  least  which  they  studied,  there  was  no  evidence  of  nephritisl; 
that  unrestricted  diet  does  the  patient  no  harm,  whereas  attempts  to  control 
the  diet  does  have  a  baneful  effect;  that  there  is  no  fixed  relation  between  the 
sugar  in  the  blood  and  urine;  that  the  available  preformed  carbohydrate  seems 
to  have  the  most  influence  on  the  sugar  excretion;  and  that  neither  Frank's 
hypothesis  of  a  high  plasma  sugar  nor  an  abnormality  in  the  kidney  nor  a 
lowering  of  the  normal  threshold  of  sugar  excretion  have  been  established  as 
the  pathogenic  factor  responsible  for  the  condition. 

Diagnosis. — ^The  daily  quantity  of  the  urine  of  typical  glycosuria — 
i.  e.,  when  masking  saccharine  diabetes — is  greatly  increased  (60  fluidounces-^ 
2  liters — and  over  per  diem);  it  is  of  high  specific  gravity  (1025  and  over), 
of  a  clear,  pale-yellow  color,  a  "ripe-fruit"  odor,  a  sweetish  taste,  and  an  acid 
reaction  that  is  intensified  on  standing,  owing  to  the  fermentation  of  the  sugar. 
Albuminuria  may  be  associated  with  glycosuria,  and  the  albumin  should  be 
removed  before  testing  for  sugar. 

Tests. — ^These  depend  mainly  upon  the  peculiar  property  of  glucose  in 
reducing  the  blue  oxid  of  copper  to  the  orange  or  red  suboxid. 

(1)  Fehling's  Test, — ^Two  solutions  are  used,  equal  parts  being  mixed  to 
form  Fehling's  solution,  as  follows: 

Solution  I  contains  34.64  gm.  of  cupric  sulphate,  dissolved  in  enough  water 
to  make  500  c.c.  Solution  II :  173  gm.  of  Rochelle  salt  are  dissolved  in  480  c.c. 
of  sodium  hydroxid;  this  is  then  diluted  with  water  up  to  500  c.c. 

Application:  Dilute  1  c.c.  of  Fehling's  solution  (about  10  drops  of  each  of 
the  above  solutions)  with  about  1  dram  (4  c.c.)  of  water  in  a  test-tube,  and 
heat  to  the  boiling-point.  If  the  clear  blue  color  remains,  the  solution  is  ready 
for  use;  should  it  change  color,  however,  the  solution  is  unfit  for  use  and  should 
be  discarded.  The  suspected  urine  is  added,  drop  by  drop,  heating  occasionally, 
when,  if  glucose  be  present,  the  blue  color  will  be  discharged  by  a  yellow 
turbidity,  which  increases  until  finally  a  deep-yellow  or  orange-red  precipitate 
falls.  Bluish-white  flakes  and  a  greenish  discoloration  of  the  mixture  simply 
indicate  cupric  hydroxid,  and  not  glucose.  This  test  serves  for  the  detection 
of  .001  per  cent,  of  glucose  (Wormley).  It  cannot  be  applied  to  strongly 
ammoniacal  urine. 

(2)  Trammer's  Test. — ^To  about  5  c.c.  of  urine  in  the  tube  add  one-third 
or  one-half  its  volume  of  potassium  or  sodium  hydroxid,  and  then,  drop  by 
drop,  add  a  10  per  cent,  solution  of  cupric  sulphate.  If  a  bluish-white  pre- 
cipitate 1'  .is,  either  filter  or  agitate  the  liquid  until  it  assumes  a  slight  and  uni- 
form turbidity;  then  heat,  and,  if  sugar  be  present,  a  yellow  or  red  deposit 
of  cuprous  oxid  falls:  0.01  per  cent,  of  glucose  may  be  detected  in  this  way4 

There  are  certain  other  substances  which  when  present  in  urine  make  the 
copper  tests  fallacious  by  reducing  the  cupric  to  cuprous  oxid  (mucin,  lactose, 
uric  acid,  pyrocatechin,  hydrochinon,  bile-pigments,  glycosuric  acid,  the 
pvoducts  of  elimination  after  the  ingestion  of  chloral — urochloric  acid — and 
benzoic  and  salicylic  acids).  Among  normal  constituents  that  can  reduce 
cupric  oxid  are  uric  acid,  creatinin,  and  hippuric  acid.  "Alkapton**  urines 
also  reduce  Fehling's  solution.  If  care  is  taken  to  heat  the  urine  almost  to  the 
boiling-point,  but  not  actually  boil  it,  the  great  majority  of  these  substances 

1  Arch.  IrU.  Med.,  1919,  xxiv,  523. 
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Acetonuria  may  exist  to  a  minute  degree  in  health,  the  acetone  being 
a  product  of  the  normal  metamorphosis  of  albumin.  It  may  be  present  also 
in— (1)  diabetes;  (2)  carcinoma;  (3)  febrile  conditions;  (4)  inanition;  (5) 
pgrchoses;  (6)  intestinal  toxemia,  especially  with  fatty  acids  in  the  stomach 
and  intestines  (enterogenous  acetonuria);  (7)  pregnancy;  (8)  after  anesthesia; 
(9)  in  Qrclic  vomiting;  (10)  in  certain  intestinal  complaints  of  children.  Urine 
tbat  contains  acetone  in  pathologic  quantities  has  a  fruity  (apple-like)  odor  or 
one  resembling  that  of  chloroform. 

Tests. — (1)  GerhardCs  original  test  consisted  in  the  addition  of  a  few  drops 

of  the  tincture  of  the  chlorid  of  iron,  which  produced  a  Burgundy-red  color 

with  acetone  or,  rathci^,  with  the  aceto-acetic  acid. 

(2)  NUraprusM  Test.— To  a  fluidounce  (30.0)  of  the  urine  add  1  or  2 
drams  (4.0-8.0)  of  a  solution  of  sodium  nitroprussid  (gr.  v  to  8j — 0.3-30.0) 
and  a  few  drops  of  strong  aqua  ammoniae.  On  standing  a  rose-violet  color 
■I^>ears.  According  to  Legal,  proportionately  smaller  quantities  of  urine  and 
the  reagent  may  be  used,  and  strong  liquor  potassse.  A  bright  red  color 
develops,  and  fades  rapidly,  but  upon  adding  acetic  acid  this  changes  to  purple 
or  violet  red  (Vierordt).    This  is  a  better  test. 

(3)  Perhaps  the  most  accurate  and,  at  the  same  time,  satisfactory  test 
ior  acetone  is  the  following:  Distil  the  urine  with  a  little  phosphoric  acid,  and 
add  to  the  distillate  a  few  drops  of  sodimn  hydroxid  and  of  Lugol's  solution. 
If  acetone  be  present,  yellow  crystals  of  iodoform  will  form,  with  the  charac- 
teristic odor. 

Diacetonuria  and  oxybutyria  never  occur  normally.  They  are  often 
aaaociated  with  acetonuria  in  diabetes,  and  sometimes  in  fever,  or  occur  as  an 
independent  disease  (V.  Jaksch).  **The  persistent  excretion  of  more  than 
25  grams  of  beta-oxybutyric  acid  indicates  impending  coma"  (Simon).  Stadel- 
mann  affirms  that  of  like  value  in  diabetes  is  the  determination  of  a  marked  and 
increasing  amount  of  anmionia  in  the  urine  (1  gram — gr.  xv — and  more  per 
diem)f  as  indicating  the  imminence  of  diabetic  coma.  Diacetonuria  is  found  to 
occur  in  certain  acute  diseases  of  children,  accompanied  with  convulsions. 

Tests. — The  presence  of  diacetic  acid  is  demonstrated  by  the  chlorid-of-iron 
reaction,  as  in  the  case  of  acetone,  except  that  the  urine  is  boiled  previously. 
This  is  done  to  avoid  fallacy,  since  in  unboiled  urine  acetic,  formic,  and  oxy- 
butyric  acids  may  strike  a  Burgundy  red  also;  in  urine  that  has  been  previously 
boifed  these  do  not  react,  while  the  diacetic  acid  does,  if  present.  Tests  for 
the  latter,  therefore,  need  not  be  detailed  here  (vide  Tests  for  Acetone). 

LrrHDRIA 

Definition. — ^A  persistent  excess  of  uric  Oithic)  acid  and  urates  (lithates) 
in  the  urine.  Uric  acid  occurs  in  the  urine  in  combination  with  alkalies,  but 
may  become  free,  separating  out  as  a  crystalline  deposit. 

Normal  urine  contains  about  0.4  part  of  uric  acid  to  1000  parts  of  urine 
(about  gr.  x — 0.6 — per  diem),  or  it  exists  in  the  proportion  of  about  1  to  45 
of  urea,  the  principal  solid  constituent. 

Etiology. — An  excess  of  uric  acid  may  be  excreted  in  the  following  condi- 
tions: (1)  gout  and  rheumatism;  (2)  fever;  (3)  leukemia  and  pernicious  anemia; 

(4)  pulmonary  affections  in  which  the  interchange  of  gases  is  interfered  with; 

(5)  a  highly  nitrogenous  diet.  Certain  other  conditions  of  the  urine  may 
diminish  its  power  of  dissolving  the  uric  acid  shortly  after  voidance,  and  may 
cause  a  deposit  that  should  not  be  mistaken  for  an  excess.  Such  are:  (a) 
temporary  increase  in  the  quantity  of  uric  acid  from  an  overindulgence  in 
nitrogenous  food;  (6)  temporary  high  acidity;  (c)  deficiency  in  mineral  salts. 

Diagnosis. — By  the  ordinary  clinical  tests  it  is  impossible  to  estimate 
any  degree  of  accuracy  the  amount  of  uric  acid  eliminated,  though 
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(of  calcium  and  magnesium)  or  of  alkaline  phosphates  (of  pmtassium,  sodium, 
and  ammonium).  They  are  also  found  in  the  decomposing  urine  of  chronic 
cystitis,  of  phosphatic  vesical  calculi,  of  paralysis,  and  in  imdue  retention  of 
urine.  In  this  alkalinity,  due  to  the  ammoniacal  fermentation  of  urea,  am- 
monium carbonate  reacts  with  the  phosphates  of  magnesium  to  form  the  triple 
ammonio-magnesia-phosphatic  crystals,  the  commonest  variety  of  phosphaturia. 
Here  the  phosphates  are  deposited  before  or  immediately  after  the  urine  is 
passed,  giving  a  milky  appearance  to  the  last  portion.  Deposits  of  phos- 
phates, and  especially  of  triple  phosphates,  however,  do  not  indicate  an  actual 
phosphaturia.  This  must  be  determined  by  chemical  analysis.  Amorphous 
carbonate  of  lime  in  small  quantity  may  be  present  also  if  the  urine  is  strongly 
alkaline  and  ammoniacal  (Beale).  The  calcium  phosphates  are  generally 
more  abundant  than  the  magnesium,  and  may  be  found  in  cases  of  nervous 
or  atonic  dyspepsia,  neurasthenia,  and  other  debilitated  conditions.  The 
alkaline  phosphates  (which  represent  three-fourths  of  the  phosphoric  acids), 
being  easily  soluble,  do  not  form  a  deposit. 

A  quantitative  estimation  of  the  daily  output  of  phosphates  shows  a  de- 
cided increase  in  wasting  diseases,  as  tuberculosis,  leukemia,  chronic  articular 
rheumatism,  and  acute  yellow  atrophy  of  the  liver.  The  phosphoric  acid, 
however,  is  not  increased.  The  so-called  "phosphatic  diabetes"  is  character- 
ized chiefly  by  excessive  phosphaturia. 

Dil^nosis. — ^Phosphatic  urine  has  usually  a  stale  ammoniacal  odor,  a 
whitish  turbidity,  and  a  copious  light  colored  granular  sediment  falls  on  stand- 
ing. Microscopically,  the  calcium  phosphate  crystals  appear  singly  as  "knife- 
blade,"  "arrow-head,"  or  "slender  wedge-shape,"  or  in  stellate  clusters.  Acetic 
acid  dissolves  them.  The  ammoniomagnesium  phosphate  crystab  are  trans- 
parent rhombic  or  triangular  prisms,  large  and  small — "coffin-lid  shaped." 
These  also  are  soluble  in  acetic  acid;  oxalate  of  lime  crystals  are  not  so. 

On  heating  phosphatic  urine  an  increased  cloudiness  is  produced  that 
simulates  albumin,  but  on  acidifying,  as  with  a  drop  of  nitric  acid,  this  is 
cleared  up  at  once. 

LEUCINURIA  AND  TYROSINURIA 

Definition. — ^The  presence  of  leucin  and  tyrosin  in  the  urine.  These 
are  strictly  pathologic  substances,  and  are  usually  found  together.  They 
are  products  of  the  decomposition  of  albumin. 

Etiology. — ^The  principal  causes  of  leucinuria  and  tyrosinuria  are  acute 
yellow  atrophy  of  the  liver  and  acute  phosphorus-poisoning  (in  both  of  which 
fatty  degeneration  is  conspicuous).  They  occur  in  traces  constantly  in  dis- 
eases of  the  liver,  cholelithiasis,  catarrhal  jaundice,  specific  infectious  diseases, 
as  typhoid  fever,  small-pox,  and  yellow  fever,  and  pernicious  anemia. 

Diagnosis. — ^Leucin  is  the  more  soluble,  hence  is  rarely  found  in  the 
urinary  sediment.  Tyrosin,  on  the  other  hand,  may  be  discovered  some- 
times as  a  fine  greenish-yellow  deposit.  Bile-pigment  and  a  trace  of  albumin 
may  be  found  not  infrequently  in  urine  containing  leucin  and  tyrosin.  Urea 
is,  as  a  rule,  markedly  diminished.  Leucin  and  t^vTosin  may  be  detected  by 
evaporating  a  few  drops  of  urine  on  a  glass  slide  and  examining  microscopically. 
Leucin  appears  in  the  form  of  slightly  glistening,  greenish-yellow  spheres  that 
may  show  radiating  lines  and  concentric  rings.  Tyrosin  is  recognized  by  the 
dender  tufts  of  fine,  needle-like  crystals  arranged  in  star-  or  cross-like  fashion. 

If  the  residuum  after  evaporation  be  heated  with  a  drop  of  nitric  acid, 
slowly  evaporated  to  dryness,  and  then  touched  with  a  drop  of  sodium  hy- 
droxid,  the  leucin,  if  present,  will  assume  a  yellowish-brown  hue.  Tyrosin 
becomes  red  in  color  when  boiled  with  Millon's  reagent  of  mercurous  nitrate, 
and  a  violet  color  when  warmed  with  a  little  sulphuric  acid,  and  then  treated 
with  a  drop  of  the  solution  of  phenic  chlorid. 
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tions  and  exudations,  and  in  intennittent  fevers,  owing  to  the  destruction  of 
the  red  corpuscles. 

Pathologic  diminution  in  the  quantity  of  chlorids  occurs  in  fevers,  in  the 
nephritides,  in  cachectic  conditions,  and  especially  in  such  diseases  as  pneu- 
monitis, pleuritis,  and  rheumatism.  In  the  last-named  class  the  chlorids 
diminish  as  exudation  continues,  and  may  even  totally  disapp>ear  from  the  urine 
in  extensive  pneumonic  consolidations,  to  reappear  again  with  the  resorption 
of  the  exudate. 

Test. — ^The  chlorids  may  be  detected,  after  first  remo\'ing  any  albumin 
that  may  be  present,  by  acidulating  with  a  few  drops  of  nitric  acid  (to  keep 
the  phosphates  in  solution),  and  by  then  adding,  drop  by  drop,  a  strong  solu- 
tion of  argentic  nitrate.  According  to  the  abundance  of  the  resultant  white, 
eurdy  precipitate  of  argentic  chlorid  a  rough  estimate  may  be  made  of  the 
total  quantity  of  chlorids  in  the  urine. 

lipnxia  is  a  term  applied  to  the  presence  of  fat  in  the  urine.  It  may  result 
from  the  steady  use  of  cod-liver  oH  or  of  fatty  food,  or  it  may  be  found  in 
pyonephrosis  (Ebstein);  in  phosphorus-poisoning;  in  prolonged  suppuration; 
in  the  lipemia  of  diabetes  mellitus;  in  the  "large  white  kidbiey"  with  fatty 
d^;eneration  of  chronic  Bright's  disease;  in  beer-drinkers,  and  in  chyluria. 
Fatty  urine  becomes  clear  upon  agitating  after  the  addition  of  ether. 

Lipaciduria,  or  urine  containing  volatile  fatty  acids  (acetic,  butyric,  and 
propionic),  is  as  yet  without  diagnostic  significance. 

MeLanmia,  or  urine  containing  the  pigment  melanin,  is  found  in  cases  of 
melanotic  sarconia.  The  urine  is  dark,  either  just  after  being  voided  or  after 
some  exposure  and  oxidation. 

Hematoporphyriniiiia  (Urospedrin). — ^This  term  implies  the  presence  of 
hematoporph^Tin   (iron-free  hematin)   in  the  urine.     It  occurs  after  long- 
continued  use  (even  in  small  doses — Miiller)  of  saffron  and  certain  coal-tar 
products  (sulfonal,  trional).     Stockton  found  it  in  acute  ascending  paralysis. 
In  addition  to  the  gastric  and  nerv^ous  symptoms  in  poisoning  from  these  sub- 
stances is  a  cherry -colored  or  dark  blue-red  urine,  the  abnormal  appearance 
of  the  latter  being  due  to  the  presence  of  hematoporphyrin  resulting  from  the 
liestruction  of  the  red  blood-corpuscles.    The  condition  has  proved  fatal  in 
cases  in  which  the  kidneys  were  diseased.    The  urine  is  always  quite  acid. 
According  to  Garrod,  hematoporph^Tin  is  a  scanty  though  constant  ingredient 
nl  normal  u  rine.  ^  He  extracts  it  by  adding  100  c.c.  of  urine  to  20  c.c.  of  a 
10  per  cent,  solution  of  sodium  hydroxid.    This  precipitates  the  phosphates, 
which  are  washed  with  water  and  redissolved  with  rectified  spirits.    After 
acidulation  with  hydrochloric  acid  the  solution  shows  spectroscopically  bands 
of  acid  hematoporphyrin.    The  treatment  consists  in  the  withdrawal  of  these 
drugs  and  the  administration  of  alkalies. 

Pnemnatiniixia,  or  gas  formation  in  the  bladder,  rarely  occurs.  Heyse 
xeocyrds  a  case  of  myelitis  in  which  this  condition  was  present. 

Tibiinmia. — In  certain  conditions  of  the  genito-urinary  tract,  particularly 
pyelitis  and  ureteritis,  fibrinous  (and  mucous)  shreds  are  found  in  the  urine. 
I^rinuria  may  follow  nephrolithiasis  (v.  Jaksch). 

Bacteiiniia. — ^The  tubercle  bacillus  is  not  uncommon  in  the  advanced  stage 
of  pulmonary  and  in  renal  or  vesical  tuberculosis.  Typhoid  bacilluria  occurs 
probably  in  about  25  per  cent,  of  the  cases  of  typhoid  fever  (Horton  Smith, 
Gwyn).  Dick  and  Dick*  have  shown  the  presence  of  bacteria  in  the  urine  in 
A  considerable  number  of  patients  (66  per  cent.)  with  manifest  foci  of  infection. 
Lactosoiia. — ^Lactose  is  found  in  the  urine  of  some  puerperse. 
Inositiiria. — Inosite  occurs  in  the  urine  in  diabetes  mellitus,  diabetes  in- 
sipidus, and  chronic  interstitial  nephritis. 

1  Arch.  Int.  Med.,  1917,  xix,  493. 


.      ESTIMATION  OF  RENAL  FUNCTION  957 

necessary  for  the  patient  to  eat  three  full  meals  a  day  (at  8  a.  m.,  12  m., 
5  p.  M.),  writing  down  the  approximate  quantities  taken.  No  food  or 
is  allowed  except  at  meal  times. 

lie  urine  is  to  be  collected  every  two  hours  from  8  a.  m.  to  8  p.  m.,  while 
night  specimen  consists  of  the  urine  excreted  between  8  p.  m.  and  8  a.  m. 
ctual  collection  of  the  urine  is  essential  to  accurate  results. 
i  normal  test  yields  "a  maximum  specific  gravity  of  1018  or  more,  the 
ific  gravity  varies  9  points  or  more  from  the  highest  to  the  lowest,  and 
oight  urine  is  small  in  amount  (400  c.c.  or  less)  and  of  high  sp)ecific  gravity 
8  or  over)."*  Diminished  renal  function  is  indicated  by  lowering  of  the 
imal  specific  gravity  with  fixation  of  the  specific  gravity  and  nocturnal 
una. 

rhis  simple  procedure  of  estimating  the  volume  and  specific  gravity  of 
urine  following  test  meals  gives  important  information  regarding  the 
ity  of  the  kidneys  to  excrete  concentrated  urine  and  is  of  especial  value  in 
earlier  stages  of  chronic  nephritis.  However,  in  some  instances  it  is 
sable  to  determine  the  salt  and  nitrogen  content  of  the  total  day  and  night 
es  as  estimated  by  the  Volhardt  and  Kjeldahl  methods  respectively.* 
I  Blood  Urea,  Uric  Acid,  Creatinin. — Ambard  has  devised  a  formula 
essing  the  relationship  existing  between  the  concentration  of  the  urea  in  the 
d  and  the  rate  of  urea  excretion  in  the  urine.  This  complicated  formula  has 
simplified  by  McLean,  but  in  spite  of  this  simplification  the  test  gives  no 
J  evidence  of  nitrogen  retention  than  the  simple  estimation  of  the  blood 
and  it  has  not  stood  the  test  of  time  as  a  prognostic  sign  of  particular  merit. 
.  nitrogen  is  probably  the  best  indication  of  nitrogen  retention  and  the  influ- 
of  treatment  upon  the  retention  that  we  have  for  clinical  use.  Normally 
10  to  15  mg.  of  urea  per  100  c.c.  can  be  found  in  the  blood.  The  upper  limit 
ese  normal  figures  represents  the  beginning  of  nitrogen  retention  and  a  de- 
le in  the  permeability  of  the  kidney.  From  this  comparative  low  figure  as 
:i  as  300  mg.  of  urea  may  be  found  in  the  blood  of  the  severe  nephritides. 
percentage  of  urea  in  the  blood  can  be  affected  readily  by  treatment  and 
hat  reason  is  a  splendid  index  of  the  result  of  treatment.  As  a  prognostic 
it  is  also  of  value  because  it  is  safe  to  presume  that  the  higher  the  figures, 
greater  the  insuflSciency  of  the  kidney.  For  the  reason,  however,  that  the 
cs  are  affected  by  treatment  Myers  and  Killian'  believe  that  creatinin, 
1  is  entirely  endogenous  on  a  meat-free  diet  and  its  formation  very  con- 
t,  is  a  more  reliable  index  of  severe  renal  injury  than  any  other  method. 
/  report  on  85  cases  of  severe  nephritis  in  which  the  blood  creatinin  was 
5  mg.  per  100  c.c.  (normal).  Eighty  of  these  patients  are  now  dead.  The 
rt  deals  with  observations  made  within  the  last  four  years.  The  uric  acid 
ent  of  the  blood  is  also  a  splendid  index  of  the  degree  of  nitrogen  retention 
an  extremely  delicate  early  test  of  impairment  of  the  kidneys.  Normally 
It  2  mg.  of  uric  acid  is  found  in  each  100  c.c.  of  blood.  These  figures  in- 
9e  as  the  degree'of  nephritis  increases,  so  that  figures  as  high  as  10  and  11 
and  higher  may  be  reached. 

L  The  Concentrating  and  Diluting  Capacity  of  the  Kidney. — 
mally  the  kidney  b  capable  of  concentrating  the  urine  when  small  amounts 
uid  are  ingested,  or  of  diluting  the  urine  when  fluid  to  excess  is  taken  in. 
isease  these  two  fimctions  may  be  markedly  disturbed,  so  that,  for  example, 
latter  how  dry  the  diet  is,  the  concentration  of  the  urine  as  estimated  by  the 
ific  gravity  cannot  }ye  increased,  and  the  diluting  capacity  may  be  lost, 

*  Mosenthal  and  Lewis,  Jour.  Amer,  Med.  Assoc.,  September  23,  1916. 

*  For  technic,  consult  standard  works  on  Clinical  Diagnosis. 
» Amer.  Jour.  Med.  Sci.,  1919,  chni,  674. 
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either  long  or  short  and  narrow  or  broad,  of  a  clear,  homogeneous  substance, 
delicate  in  outline,  and  often  showing  ends  with  a  cheesy  or  wax-like  fracture. 
They  may  be  straight  or  slightly  curved  and  tortuous.  Rarely,  a  cast  may 
be  found  equal  to  a  millimeter  in  length.  The  so-called  narrow  casts  are  about 
equal  in  width  to  the  diameter  of  a  leukocyte,  while  the  medium  and  broad  casts 
are  from  three  to  four  time  this  size.  Hyaline  casts  are  usually  associated  with 
other  varieties  of  casts,  though  in  fevers,  renal  congestion,  chronic  interstitial 
nephritis,  and  in  amyloid  kidney  they  may  occur  unassociated  with  other 
forms.  Burri's  India-ink  method  of  staining  for  the  detection  of  casts  is  highly 
reconmiended  by  Stovesandt.^ 

(6)  Granvlar  casts  are  nothing  more  than  hyaline  casts  with  fine  or  coarse 
granules  superadded.  The  granules  represent  minute,  opaque  particles  of 
urates,  albumin,  fat,  cellular  debris,  and  even  bacteria  {bacterial  casts).  It 
should  be  remembered,  however,  that  granular  casts  may  be  simulated  by  casts 
of  coagulated  albmnin  covered  with  particles  of  hematoidin  or  of  urates,  espe- 
cially in  acute  nephritis.  The  hematoidin  can  be  recognized,  however,  by  the 
brownish-yellow  coloration. 

(c)  Epithelial  casts  are  hyaline  casts  more  or  less  covered  with  renal  epi- 
thelium, indicating  desquamative  nephritis  (Fig.  61).  The  epithelial  cells 
may  show  evidence  of  granular  or  fatty  change. 

(d)  Blood^asts  consist  of  soft  hyaline  casts  having  blood-cells  embedded 
in  them.  These  are  present  in  acute  hemorrhagic  nephritis  and  acute  renal 
congestion. 

(e)  Waxy  casts  are  similar  in  app>earance  to  hyaline  casts,  though  better 
defined,  broader  as  a  rule,  and  of  an  opaque,  slightly  yellowish  tint.  They 
often  show  broken  ends  (Fig.  61).  They  do  not  necessarily  indicate  amyloid 
disease  of  the  kidney,  as  was  formerly  held.  They  may,  however,  sometimes 
show  the  amyloid  reaction  with  iodin  and  potassium  iodid,  and  are  always 
suggestive  of  serious  renal  disease. 

(/)  Fatty  casts  are  such  as  have  left  upon  and  in  them  fat-droplets  or 
granules  (Fig.  60),  which,  if  abundant,  are  indicative  of  fatty  degeneration 
of  the  kidney.  They  occur  in  serious  forms  of  chronic  nephritis  of  any  type, 
which  has  become  unusually  protracted.  Cells  showing  granulation  may 
be  seen. 

Rolled  casts  or  pseudocaMs  (sometimes  made  by  sliding  a  cover-glass  over 
a  specimen  of  urine)  of  urates  should  not  be  mistaken  for  genuine  tube-casts. 
Blood-casts  (due  to  hemorrhage),  consisting  of  fibrin  and  epithelial  pseudo- 
casts  (hollow),  in  cases  of  desquamative  nephritis,  also  belong  in  this  category. 
Cylindroids  are  distinguishable  from  hyaline  casts  by  their  greater  length, 
tapering  ends,  and  by  being  at  times  beset  with  leukocytes,  red  corpuscles, 
epithelial  cells,  and  certain  crystals.  Cylindroids  are  of  no  significance  unless 
present  in  considerable  numbers,  when  they  indicate  kidney  irritation  and  an 
abnormal  increase  in  mucous  secretion. 

2.  ESpithelium. — Renal  cells  are  found  in  the  urine  of  those  forms  of  nephritis 
that  are  characterized  by  a  catarrhal  or  desquamative  and  exudative  process 
in  the  tubules.  Epithelial  cells  from  the  kidney  are  polygonal  or  spheric  in 
•ontour,  with  an  indistinct  cell  wall;  they  have  a  large  oval  nucleus,  and  are 
cither  abundantly  granular  or  show  a  fatty  change.  These  cells  are  about 
die  size  of  the  white  corpuscle. 

3.  Leukocjrtes. — Only  when  attached  to  casts  can  it  be  positively  afiirmed 
that  leukocytes  are  of  renal  origin  (Striimpell).     The  pus-cells  are  frequently 

to  be  without  nuclei  in  marked  or  chronic  pyuria. 

4.  Bed  Blood-corpuscles  {vide  Hematuria,  p.  938). — In  acute  hemorrhag'? 
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nephritis  and  in  severe  renal  congestion  free  red  blood-corpuscles  are  generally 
to  be  found. 

5.  Fat-globules  and  fatty  degenerated  cells  are  seen  especially  in  sub- 
acute and  chronic  nephritis  with  fatty  degeneration  of  the  proliferated  epi- 
thelium, or  in  the  fatty  stage  of  large  white  kidney. 

DROPSY  OF  RENAL  DISEASE 

Since,  as  in  other  conditions,  renal  dropsy  or  edema  is  an  abnormal  accumuli- 
tion  of  watery  fluid  transuded  from  the  blood-vessek  into  the  cellular  tissues 
and  lymph-spaces,  the  question  arises,  "What  is  the  rationale  of  its  develop- 
ment in  nephritis?"  On  the  ground  that  in  most  forms  of  nephritis  the  urine 
is  diminished,  it  was  formerly  held  that  the  dropsy  was  due  to  the  saturation  of 
the  tissues  with  the  water  that  was  not  excreted  by  the  kidneys.  This  theory 
is  not  tenable,  however,  for  there  are  some  cases  of  edema  unaccompanied  by 
any  diminution  in  the  daily  quantity  of  urine;  on  the  other  hand,  certain  in- 
stances of  renal  disease  in  which  there  is  almost  a  state  of  anuria  show  no 
evidence  of  dropsy  whatever.  Landerer  holds  that  the  relaxation  of  the  tis- 
sues (which  may  be  caused  by  the  increased  transudation  of  stasb,  or  by  hypo- 
nutrition  from  hydremia),  and  their  consequent  loss  of  elasticity,  prevent 
that  forcing  of  the  lymph  into  circulation  that  exists  in  the  normal  state,  and 
as  a  result  a  watery  infiltration  of  the  tissues  is  permitted.  From  recent  ex- 
periments edema  is  due,  at  least  in  part,  "to  toxic  substances  accumuliting 
in  the  blood  and  exciting  an  injurious  action  on  the  endothelium  of  the  capil- 
laries" (Edsall).  Pearce  concludes  that  plethoric  hydremia  and  vasculir 
injury  have  equal  value  with  nephritis  in  the  production  of  edema,  and  that 
none  of  these  three  factors  acting  alone,  and  no  combination  of  two  acdof 
together,  is  suflScient  to  cause  edema.  The  chlorid  retention  theorj',  nam^, 
that  there  is  an  abnormal  amount  of  sodium  chlorid  in  the  tissues  of  persons 
manifesting  renal  dropsy  (in  consequence  of  which  an  accumulation  of  water 
in  order  to  keep  the  chlorids  in  solution  occurs),  is  widely  accepted  at  tbe 
present  day.  Jiirgens  studied  concentration  camps  of  prisoners  of  war  and 
described  an  "edema  disease,"  resulting  from  a  metabolic  upset  from  dietary 
deficiency,  and  wherever  this  was  recognized  and  a  more  varied  diet  pro\ide4 
the  men  soon  threw  it  off  or  its  app>earance  was  averted.  Martin  H.  Rsber 
holds  that  the  edema  of  nephritis  is  due  to  acidosis. 

The  dropsy  of  the  nephritides  may  be  either  slight  or  marked,  local  or  general 
(anasarca),  and  sudden  or  slow  in  onset.  It  is  purely  renal  in  origin  perhaps 
only  in  acute  Bright's  disease  or  in  the  earlier  stages  of  chronic  Bright's  disease. 
In  all  forms  of  chronic  nephritis  the  dropsy  may  be  du^,  in  part,  to  the  venous 
stasis  of  cardiac  incompetency.  In  chronic  interstitial  nephritis,  especially, 
edema  is  slight,  and  usually  is  the  result  of  weakness  and  dilatation  of  the  heart 
I  desire  to  mention  here  those  rare  cases  of  dropsy  that  simulate  Bright *s  dis- 
ease in  which  no  satisfactory  causative  lesion  is  apparent  or  discoverable,  and 
also  those  cases,  rarer  still  perhaps,  that  have  a  peculiar  family  or  congenital 
origin. 

Physical  Signs. — The  recognition  of  edema  is  made  possible  by  both 
inspection  and  palpation.  Renal  dropsy  is  manifested  first  by  pufiiness  (rf 
the  skin  of  the  face,  and  especially  of  the  eyelids.  At  other  places  where  there 
is  loose  subcutaneous  cellular  tissue,  and  in  particular  where  the  parts  are 
dependent,  dropsy  is  most  apt  to  be  seen  early,  as  under  the  malleoli  of  the 
ankles,  the  dorsum  of  the  foot,  and  the  scrotum.  Later,  the  limbs  and  the 
lower  part  of  the  back  become  swollen,  and  the  whole  body  is  involved  in  se\m 
cases.     The  skin  has  a  peculiar  waxy  pallor  and  a  glossy  appearance.    ^^^H'n 
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vascular  or  cardiac  changes  exist,  so  as  to  permit  of  increased  dropsy  from 
engorgement,  as  in  cirrhotic  kidney,  a  cyanotic  or  muddy  color  of  the  skin 
may  prevail.  Palpation  detects  pitting  due  to  loss  of  elasticity  in  edematous 
tissues. 

Pathologic  Features. — Dropsy  is  most  constant  and  most  persistently 
decided  in  the  large  kidney  of  subacute  or  chronic  nephritis;  it  is  most  uncom- 
mon and  irregular  in  chronic  interstitial  nephritis  (contracted  kidney).  There 
is  also  a.  doughy  or  puttyJike  consistence.  In  very  marked  cases  of  dropsy 
the  deeper  parts,  such  as  the  muscles,  become  affected.  The  serous  cavities 
also  in  general  anasarca  show  evidences  of  effusion,  and  thus  give  rise  to  hydro- 
thorax,  hydroperitoneum,  and  hydropericardium.  Less  frequently  there 
may  be  edema  of  the  larynx,  uvula,  conjunctiva,  and  other  mucous  membranes. 
Edema  of  the  brain,  either  local  or  general,  may  be  the  cause  of  grave  uremic 
symptoms  in  chronic  nephritis,  or  of  unilateral  convulsions  or  paralysis  and 
apoplectic  seizures.  The  drospical  liquid  is  chemically  similar  to  a  diluted 
blood-serum.    A  minute  quantity  of  albumin  and  urea  is  present. 


Definition. — ^Uremia  is  the  term  applied  to  a  group  of  manifestations, 
mainly  nervous  'and  either  acute  or  chronic,  resulting  from  a  toxemia  due  to 
the  retention  in  the  body  of  certain  products  which  should  normally  be  elim- 
inated by  the  kidney  or  eke  which  are  the  result  of  p>erverted  metabolism 
during  kidney  disease. 

Our  present  knowledge  of  the  pathology  and  etiology  of  uremia,  as  of  renal 
edema,  is  based  largely  upon  dieoretic  views.  The  theory  that  attributes 
uremic  symptoms  to  the  retention  of  the  excretory  products  appears  to  have 
the  strongest  proofs  to  support  it.  Thus,  many  cases  of  uremia  are  seen  in 
whom  the  non-protein,  the  uric  acid,  the  creatinin,  and  urea  nitrogen  of  the 
blood  are  very  markedly  increased.  That  the  increased  urea  may  have  a  very 
<iistinct  effect  is  suggested  by  the  experiment  of  Hewlett  and  his  co-workers, 
who  developed  dizziness,  sleepiness,  and  headache  following  the  ingestion  of 
100  gm.  of  urea,  when  the  blood  urea  was  over  70  mgm.  On  the  other  hand, 
uremia  without  nitrogen  retention  frequently  occurs.  It  may  be  presumed 
from  the  experiments  of  Foster,  who  isolated  a  toxic  substance  from  the  blood 
of  convulsive  uremics  which,  when  injected  into  animals,  caused  death,  that 
toxic  substances  arise  as  a  result  of  disturbed  renal  metabolism. 

Not  only  some  of  the  solid  urinary  constituents  accumulate  in  the  blood 
in  uremia,  but  the  water  also  is  only  partly  eliminated,  and  its  presence  in  the 
blood  renders  the  latter  hydremic  and  of  lower  specific  gravity.  Notwith- 
standing the  fact  that  most  cases  of  uremia  may  be  traced  to  a  marked  simul- 
taneous diminution  in  the  quantity  of  urine  passed,  there  remain  still  certain 
instances  of  renal  disease  in  which  uremic  symptoms  appear  without  any 
such  perceptible  diminution.  Even  more  frequent  p>erhaps  are  those  perplexing 
•cases  of  anuria  now  and  then  reported  in  which  no  uremic  symptoms  appear. 
In  the  latter  instances  it  is  probable  that  the  elimination  of  products  normally 
excreted  by  the  kidneys  may  be  accomplished  through  other  chanels,  as  by  the 
akin  and  boweb;  in  the  former  it  is  still  likely  that  the  solid  urinary  constituents 
are  retained. 

Foster^  differentiates  three  basic  types:  "The  first  is  a  simple  retention  of 
urinary  nitrogenous  waste,  a  urinary  poisoning;  the  second  is  due  to  defective 
water  and  salt  metabolism,  resulting  in  cerebral  edema;  the  third  type  is  a 
toxemia,  resulting  from  an  abnormal  catabolism." 

The  symptoms  of  uremia  may  be  either  acute  or  chronic  in  onset,  severity, 


A1 


UREMIA  963 

Circvlatory  Disturbances. — ^The  pulse  b  moderately  slow,  tense,  and  full 
in  uremia,  but  with  the  onset  of  acute  and  severe  symptoms,  as  convulsions, 
it  usually  becomes  accelerated,  small,  and  feeble.  The  blood-pressure  remains 
hi^  until  convulsions  supervene,  after  which  it  rapidly  declines.  Indican 
has  been  demonstrated  in  the  blood  in  uremia;  this  is  absent  in  other  patho- 
logic states.^  G.  Domer  concludes  the  presence  of  indican  in  the  blood  in 
large  quantity  is  characteristic  of  outspoken  uremia,  and  when  present  in 
considerable  amount  it  is  also  found  in  pleural  exudates  and  anasarcous  fluid. 
Blood  nitrogen  is  markedly  increased  in  many  cases. 

Respiratory  Symptoms. — Renal  dyspnea,  which  is  sometimes  called  "uremic" 
»r  ''renal  asthma,"  is  a  marked  and  often  an  early  symptom  of  uremia.  I 
believe  that  it  is  the  most  constant  symptom  of  this  serious  condition.  The 
respirations  are  deep  and  often  stertorous  in  coma,  or  they  may  be  irregular, 
icoelerated,  and  shallow,  sometimes  assuming  the  Cheyne-Stokes  type. 
Dyspneic  attacks  are  especially  apt  to  occur  at  night.  In  chronic  uremia 
slight  dyspnea  may  be  continuous  for  a  long  time.  Again,  alternating 
paroxysmal  exacerbations  may  arise.  The  uremic  dyspnea  is  probably 
due  to  the  acidosis  so  frequently  associate  with  kidney  insufiiciency.  It 
may,  however,  be  the  result  of  cardiac  weakness  or  of  dropsy  or  pulmonary 
edema. 

Gastrointestinal  Symptoms. — ^Uremic  stomatitis  is  generally  seen.  The 
Iweath  is  foul,  the  tongue,  lips,  and  gmns  are  red,  swollen,  and  painful,  and  the 
BaUva  is  increased.  Uremic  vomiting  is  also  usuaHy  of  centric  origin.  The 
vomiting  may  come  on  suddenly  and  be  persistent.  Uncontrollable  hiccup 
and  sometimes  uremic  diarrhea  may  be  associated.  There  may  be  produced 
in  the  intestines  a  catarrhal  or  diphtheritic  inflammation,  and  ulceration  even. 
Uremic  diarrhea  may  also  exist  apart  from  any  gastric  disturbances. 

Oeneral  Symptoms. — ^The  skin  of  the  face  is  usually  pale  in  uremic  coma. 
The  skin  is  often  harsh  and  dry,  as  in  chronic  interstitial  nephritis.  Itching 
<rf  the  skin  is  intense.  The  temperature  is  generally  lowered,  but  uremic  fever 
frequently  accompanies  the  convulsions  or  they  may  be  preceded  by  "uremic 
chills."  In  some  cases  the  temperature  rises  to  105°  to  107°  F.  (40.5°-41.6°  C.) 
just  before  death,  while  in  other  cases,  characterized  by  coma  that  deepens  into 
collapse,  the  temperature  may  be  so  low  as  91°  or  93°  F.  (32.7°-33.8°  C). 

There  is  not  infrequently  an  ammoniacal  odor  about  a  uremic  patient. 
The  urine  is  diminished  in  quantity  and  is  generally  highly  albuminous.  A 
previous  dropsy  is  sometimes  markedly  reduced  uf>on  the  appearance  of  acute 
uremic  symptoms. 

Duration  and  Prognosis* — Acute  uremia  is  manifested  by  coma  and 
convulsions,  seldom  lasting  more  than  a  few  days.  Chronic  uremia,  in  which 
milder  nervous  symptoms,  nausea  and  vomiting,  and  dyspnea  are  more  prom- 
inent, may  persist,  however,  for  many  weeks.  While  a  grave  condition, 
uremia,  even  in  its  most  acute  and  violent  forms,  is  not  at  once  necessarily 
fatal,  for  under  proper  treatment — as  by  venesection,  for  instance,  followed  by 
judicious  hygienic  measures — life  may  be  considerably  prolonged.  Sooner 
or  later,  however,  barring  a  possible  death  from  some  intercurrent  affection, 
a  fatal  result  is  inevitable.  Indicanemia,  while  not  toxic  in  its  effects,  is, 
nevertheless,  a  sign  of  approaching  exitus,  as  a  rule.  Likewise,  a  steadily 
increasing  amount  of  non-protein  nitrogen  and  an  increase  in  the  blood  urea 
with  marked  change  in  the  percentage  of  the  urea  of  the  blood  nitrogen  is. 
indicative  of  a  fatal  outcome.  The  converse,  on  the  other  hand,  shows  that 
improvement  is  likely  to  occur.     The  phthalein  elimination  is  also  a  valuable 

*For  test,  see  ZentraJhlaU  fUr  Innere  MediziUy  December  23,  1911;  by  W.  von 
Moracsewski  and  E.  Herzfeld. 
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duction  of  salt  solution  and  the  use  of  salt  in  the  diet.  Frey  recommends 
lumbar  puncture  to  evacuate  toxins  and  reduce  pressure  on  the  brain  in  the 
convulsive  type. 


AMYLOID  KIDNEY 

Definition. — Amyloid  (waxy  or  lardaceous)  degeneration  of  the  kidneys 
is  usually  coexistent  with  a  similar  degeneration  of  other  viscera. 

Pathology. — Macroscopically,  the  amyloid  kidney  appears  pale,  greenish 
or  yellowish-white,  firm,  and  uniformly  enlarged,  and  the  surface  is  smooth, 
glistening,  and  often  mottled,  owing  to  the  prominence  of  the  stellate  veins. 
On  section  a  homogeneous,  anemic  or  "bacon-like"  surface  presents  itself, 
particularly  in  the  cortical  region.  The  cortex  is  wider  than  normal;  the  pyr- 
amids may  be  red  in  color  and  slightly  infiltrated;  and  the  glomeruli  may  show 
an  infiltration  by  the  glistening,  translucent  amyloid  (albuminoid)  material. 
On  the  application  of  Lugol's  solution  of  iodin  to  the  amyloid  areas  a  mahogany- 
red  color  is  produced.  Brushing  over  the  amyloid  substance  with  a  solution  of 
iodin,  and  then  with  dilute  sulphimc  acid,  gives  a  blue  or  violet  tint.  Similarly 
used,  a  1  per  cent,  solution  of  methyl-violet  strikes  a  red  color.  The  capsule 
of  the  kidney  is  thickened,  though  not  always  adherent. 

Microscopically,  the  amyloid  change  is  generally  found  in  the  early  stages 
to  affect  the  walls  of  the  capillaries  of  the  malpighian  tufts.  The  walls  are 
swollen  with  the  homogeneous  material  and  the  vessel  lumen  is  diminished  or 
obliterated.  The  straight  uriniferous  tubules  are  also  infiltrated  later  perhaps, 
the  deposit  occurring  primarily  in  the  membranae  propriae.  A  diffuse  nephritis 
is  nearly  always  an  associated  condition.  The  tubules  generally  contain  hyaline 
casts.  Fatty  degeneration  of  the  epithelium,  glomerulites  or  waxy  glomeruli, 
and  a  thickening  of  Bowman's  capsule  are  common  in  markedly  amyloid 
kidneys.  In  advanced  cases  most  of  the  secretory  structure  becomes  atrophied. 
Amyloid  infiltration  of  the  smaller  granular  kidney  is  less  common  than  of 
the  large  white  kidney,  with  intense  parenchymatous  changes. 

Hypertrophy  of  the  heart  is  not  always  present  in  amyloid  disease  of 
the  kidneys.  Amyloid  infiltration  of  other  organs,  however,  as  of  the  liver 
and  spleen,  is  usually  associated  with  waxy  kidneys. 

Etiology. — ^The  causes  of  amyloid  kidney  are  those  of  the  amyloid  change 
affecting  (either  simultaneously  or  nearly  so)  other  organs,  as  the  spleen,  liver, 
and  intestines. 

Commonly,  amyloid  disease  is  marked  also  in  the  other  solid  organs  named 
above;  it  is  secondary  to  wasting  diseases,  cachexise,  and  the  like.  Perhaps 
the  most  frequent  cause  of  the  waxy  kidney  is  tuberculosis,  especially  of  the 
hings  ("chronic  ulcerative  phthisis");  tuberculosis  of  the  intestines  also  is 
often  associated.  Next  in  order  are  the  prolonged  suppurations,  particularly 
of  the  bones,  as  in  osteitis  of  the  vertebrae  and  hips  (usually  tuberculous). 
Chronic  empyema,  intestinal  ulcers,  vesicovaginal  fistulae,  and  other  purulent 
affections,  chronic  in  nature  also,  have  the  same  etiologic  effect.  Amyloid 
kidney  is  often  present  in  syphilis,  especially  in  the  tertiary  stage,  when  ul- 
ceration of  the  mucous  surfaces  and  of  the  bones  is  present.  Rarely,  gout, 
malaria,  leukemia,  cancer,  and  chronic  valvular  endocarditis  with  insufficiency 
seem  to  produce  amyloid  disease.  Frank*  claims  to  have  discovered  a  bacillus, 
only  slightly  pathogenic,  of  the  capsulatus  group  and  thinks  it  possible  that 
it  is  Friedlander's  Bacillus  capsvlatiis, 

*  Munch,  med.  Wchnschr.f  March  28,  1916. 
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Symptoms. — ^These  vary  greatly  according  to  the  extent  to  whidi  the 
amyloid  degeneration  has  encroached  upon  the  nonnal  kidney  structure,  and 
majMbe  overshadowed  partially  or  completely  by  those  of  the  dominant  causal 

affection. 

The  urine  is  pale  yellow,  clear,  and  variable  in  quantity,  and  the  amount 
passed  in  twenty-four  hours  is  sometimes  normal  or  may  be  slightly  diminishfj. 
More  frequently,  perhaps,  it  is  increased,  and  especially  in  marked  or  advanced 
cases.    The  specific  gravity  is  apt  to  be  low  (1015-1005),  and  there  is  sektom 

any  sediment. 

Serum  albumin  and  globulin  may  both  be  present  in  the  mine;  but  a  highly 
significant  condition,  and  one  that  is  seemingly  diagnostic,  is  the  high  pro- 
portion of  globulin  as  compared  with  the  serum  albumin  (Salkowski,  Senar 
tor).  Tube-casts  may  be  found,  but  their  presence  may  be  only  temporary; 
they  are  usually  wide,  hyaline,  fatty  and  granular,  and  very  few  in  number 
(Fig.  61).  The  amyloid  reaction  may  be  elicited  with  the  hyaline  casts; 
symptoms  referable  to  the  kidney  are  often  absent  in  comparison  with  those 
of  the  nephritides.  Dropsy  is  not  invariably  present,  and  when  present  ii 
but  moderate  in  degree  and  generally  in  the  legs  only.  It  b  propcHtioiuUely 
prominent  with  the  increase  in  the  anemia,  circulatory  depression,  and  wastii^ 
of  flesh  and  strength.  The  latter  manifestations,  constituting  a  cadiectie 
appearance,  are  quite  commonly  observed  in  amyloid  kidney. 

The  associated  enlargement  and  the  firm,  sharp  outlines  of  the  liver  and 
spleen  are  of  diagnostic  significance.  Marked  diarrhea  may  be  due  to  coexist- 
ing amyloid  infiltration  of  the  intestines  or  to  tuberculous  intestinal  ulcers,  and 
is  often  seen  in  advanced  cases. 

Diagnosis. — ^This  can  seldom  be  made  upon  the  urinary  manifestatioiB 
alone.  Important  and  often  necessary  adjuncts  are  the  histories  of  causatioo 
and  of  the  associated  symptoms  and  ph3rsical  signs.  Thus,  there  wiD  be 
evidenced  in  most  cases  tuberculosis,  chronic  bone-suppurations,  or  sypUfis, 
while  coexisting  hepatic  and  splenic  enlargements,  wasting,  and  cachexit 
are  usually  present.  In  any  of  the  diseased  conditions  mentioned  amjioid 
kidney  may  be  diagnosticated  with  reasonable  certainty  upon  the  develop- 
ment of  an  increased  quantity  of  pale  clear  urine  of  low  specific  grarity  and 
containing  a  large  amount  of  albumin,  or  even  with  slight  albuminuria. 

From  parenchymaious  nephritis  amyloid  kidney  is  to  he  differentiated  by 
the  history,  by  the  more  marked  and  generally  distributed  dropsy,  and  by  the 
albuminuric  retinitis  that  characterize  the  former.  In  chronic  iniersHtid 
nephritis  there  are  less  marked  albuminuria  and  dropsy,  and  there  are  present 
arteriosclerosis,  cardiac  hypertrophy,  and  a  pronounced  tendency  toward 
uremic  symptoms. 

Prognosis. — This  varies  with  the  cause.  Incipient  bone  disease  or  tube^ 
culosis,  with  only  slight  evidences  of  amyloid  change  in  the  kidnej's,  may  be 
controlled.  As  a  rule,  however,  the  structural  alterations  are  so  far  ad\'aDce4 
and  the  constitutional  powers  of  resistance  so  much  enervated,  before  the 
amyloid  infiltration  can  be  distinctly  apprehended  that  in  the  majority  d 
instances  the  prognosis  is  entirely  unfavorable.  In  decided  cases  death  ensues 
in  from  several  weeks  to  as  many  months. 

Treatment. — This  also  depends  upon  the  causal  affection.  Hygienic 
and  dietetic  measures  are  always  useful,  however,  with  a  view  to  improvinf 
the  general  nutrition.  The  iodid  of  iron  has  been  recommended  as  an  altera- 
tive, and  easily  assimilable  and  palatable  fats  and  tonics  may  also  be  tried 
Tuberculous  cases  require  creasote  or  allied  preparations;  syphilitics  require 
mercurials  and  iodids;  while  malarial  subjects  do  best  under  the  systeiDatic 
use  of  arsenic,  iron,  and  quinin. 
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NEPHROLITHIASIS 

(Renal  Calculi;  Pyelitia  Calcidosa;  Renal  Colic;  Grand) 

D^nition. — A  condition  characterized  by  the  formation  of  fine  or  coarse 
concretions  in  the  kidney  substance  or  in  the  renal  pelvis  by  the  precipitation 
cl  certain  of  the  solid  urinary  constituents. 

Varieties. — According  to  their  size,  renal  concretions  are  variously  termed 
—(1)  Renal  sand,  of  which  the  particles  are  fine  and  pulverized.  (2)  Renal 
giifd,  consisting  of  coarse  grains  or  even  of  pea-sized  concretions.  (3)  Renal 
*»e,  or  calculus,  when  larger  masses  than  the  preceding  exist,  either  more  or 
leas  rounded  or  as  stony  casts  or  molds  of  the  pelvis  of  the  kidney,  its  in- 
fundibula,  and  calyces  {dendritic  or  coral  calculi). 

According  to  their  composition,  the  chemical  varieties  of  renal  concretions 
■le:  (1)  Uric  acid  calculi.  Urates  are  often  associated  in  the  calculus  with 
m  acid,  thus  producing  stratification.  These  concretions  may  occur  as 
Jtnd,  gravel,  or  large  stones;  they  are  usually  quite  hard,  reddish-brown  or 
Mack  in  color,  and  have  a  smooth  though  irregularly  shaped  surface.  The 
ncture  is  crystalline.  Pure  uratic  stones  may  occur  in  children.  Mackarell, 
Moore,  and  Thomas  have  shown  that  the  most  common  constituents  of  renal 
cJculi  are  calcium  oxalate  and  calcium  phosphate. 

(2)  Calcium  oxalate  concretions  occur  more  rarely  in  the  kidney.  They 
institute  the  so-caUed  "mulberry  calculi,"  from  a  fancied  resemblance  to  the 
loilberr}',  owing  to  their  dark  brown  or  black  color  and  very  irregular  and 
joAilated  or  prickly  appearance.  They  are  also  quite  dense;  lamination, 
^ever,  is  not  common,  although  they  are  sometimes  formed  about  a  uric 
■orf  nucleus. 

(3)  Phosphatic  calculi  of  the  kidney  are  still  less  common  than  the  oxalate, 
yt  tliey  are  more  common  in  the  bladder.  They  may  consist  of  calcic  phos- 
^te  or  ammoniomagnesic  phosphate,  and  may  possibly  be  associated  with 
"Wc  carbonate.  Phosphatic  salts  are  most  often  deposited  secondarily  about 
^  acid  or  oxalate  calculi  in  the  alkaline  urine  of  a  cystitis  set  up  by  the 
J^tion  of  the  true  renal  stones.  Phosphatic  calculi  are  grayish-white  in 
•^^  and  are  comparatively  soft. 

C4)  Renal  stones  composed  of  cystin,  xanthin,  carbonate  of  lime,  fatty  or 
*o»Tac«m»  matters  (urostealith),  indigo,  and  fibrin,  though  of  extreme  rarity, 
*^^  been  occasionally  reported.  Cystin  calculi  have  a  pale-yellow  color  and 
^aj[y  luster. 

I^thology. — ^The  anatomic  changes  of  the  kidney  vary  with  the  degree 
*  persistence  of  the  irritation,  the  size  of  the  calculi,  and  their  passage  or 
^^tion.  Sometimes  numerous  granular  and  pea-sized  concretions  are  found 
^l^  renal  pelvis,  with  desquamated  epithelium  and  a  turbid  urine.     Interest- 

^ases  are  those  in  which  a  dendritic  stone  occupies  a  great  portion  of  the 
•c^phied  kidney  substance,  as  well  as  the  entire  pelvis  of  the  organ.  In  one 
•3tiy  own  patients  the  left  kidney  was,  apparently,  nearly  twice  the  normal 
-»  owing  to  the  presence  of  a  large  coral  calculus  (uric  acid  and  urates), 
^^lected  by  an  isthmus  with  a  rounded  stone  in  the  inferior  portion  quite  as 
S^c  as  a  large  walnut.  The  pelvis  of  the  right  kidney  also  contained  a  dendritic 
^2^us. 

Secondary  Lesions. — ^Perhaps  the  most  usual  result  of  renal  concretions  b 
^^^tis:  this  may  be  simple  catarrhal,  diphtheritic,  or  purulent,  with  or  with- 
^  hemorrhages,  depending  upon  the  intensity  of  the  mechanical  irritation. 
t>^onephritis  may  follow  in  severe  cases,  as  may  even  a  general  suppuration 
y^ooephrosis)  or  perinephric  abscess  and  perforations.  Renal  pus  cavities 
^  sometimes  found  pottmortem  containing  numerous  small  stones.     Hydro- 
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even,  and  syncope  may  ensue.  There  may  be  moderate  fever.  The  urine 
is  scanty  or  may  be  suppressed  for  a  time,  and  is  often  bloody.  Frequent  and 
painful  attempts  at  urination  are  made,  with  the  passage  of  but  a  few  drops 
at  a  time,  owing  perhaps,  in  part  at  least,  to  a  reflex  spasm  of  the  vesical 
sphincter  (vesical  tenesmus).  The  presence  of  pus  and  of  pelvic  epithelium 
in  the  urine  indicates  a  pyelitis.  When  a  large  quantity  of  clear  urine  is  passed 
it  may  be  looked  upon  as  having  come  from  a  healthy  kidney. 

The  paroxysm  of  renal  colic  ends  when  the  impacted  ston^  passes  out 
d  the  ureter.  This  may  occur  within  a  few  hours  or  it  may  take  several  days; 
or  colic  may  be  intermittent. 

Recovery  is  not  always  complete  upon  the  evacuation  of  the  stone.  The 
previously  retracted  testicle  may  remain  painful,  and  there  are  apt  to  be 
aching  and  soreness  over  the  affected  kidney  and  ureter. 

b  certain  severe  cases  of  mechanical  irritation  the  symptoms  of  pyelitis, 
P)reionephritis  with  abscess,  or  hydronephrosis  may  be  superadded.  Anuria 
and  uremia  may  result. 

Nephrolithiasis  as  a  chronic  affection  may  exist  for  many  years,  with  recur- 
ring paroxysms  of  renal  colic.  I  observed  a  case  for  five  years  that  had  ex- 
tended over  a  period  of  thirty  years,  until  it  finally  came  to  necropsy.  Between 
the  attacks  of  colic  the  patient  may  be  entirely  comfortable,  save  perhaps 
an  occasional  burning  in  the  urethra  on  micturition,  owing  to  a  highly  concen- 
trated, acid  urine  or  to  the  passage  of  minute  uric-acid  granules.  There  are 
•pt  to  be  pain  and  tenderness  over  a  kidney  containing  a  large  embedded  stone. 
A  8nu>ky  hued  urine,  due  to  slight  hematuria,  is  also  sometimes  present  in 
bog-standing  cases  of  renal  calculus,  particularly  after  exertion. 

A  renal  iniermitient  fever  may  occur  in  nephrolithiasis,  and  is  analogous 
to  the  hepatic  intermittent  fever  of  cholelithiasis. 

Pyelitig — simple  or  purulent — ^with  late  involvement  of  the  kidney 
parenchyma  (pyelonephritis)  is  a  frequent  concomitant  of  chronic  nephro- 
lithiasis. The  presence  of  pus  in  the  urine  is  constant,  with  an  absence  of 
itnal  epithelium  in  cases  of  an  abscess-cavity  of  the  kidney.  In  ordinary 
Ryditis  the  pyuria  is  often  intermittent. 

Hie  general  health  of  patients  with  nephrolithiasis  is,  as  a  rule,  remarkably 
8ood.  Anorexia  is  not  only  seldom  present,  but  such  persons  are  habitually 
bee  uid  good  livers.  Persistent  headaches  with  nausea,  however,  should 
warn  one  of  uremia.  Splenic  and  hepatic  enlargement  may  be  found  with 
Prolonged  suppurative  pyelonephritis,  indicating  amyloid  disease. 

Diagnosis. — This  resolves  itself  into  a  study  of  the  diagnostic  characters 
tf  (a)  the  attacks  of  renal  colic,  (6)  of  the  underlying  systemic  condition  in 
99ieral,  and  (c)  the  renal  condition  in  particular  that  renders  these  attacks 
possible.  The  latter  can  be  discovered  only  by  a  careful  and  continuous 
'^y  of  the  clinical  history  and  urinary  manifestations  as  outlined  in  previous 
P^i'agraphs. 

Nephrolithiasis  may  be  positively  diagnosed  in  a  case  in  which,  after 
Jdden,  agonizing,  colicky  pain,  referred  to  either  lumbar  region  and  radiating 
^*9'Wii  the  ureteral  course  to  the  testicle,  a  concretion  is  found  to  have  passed 
^th  the  urine.  It  b  therefore  necessary  in  a  suspected  case  of  renal  colic 
y^  pour  the  urine  through  a  fine  sieve  as  soon  as  passed.  The  more  recent 
''^provements  in  the  operative  technic  for  producing  the  roentgen-rays  enable 
^  to  detect  renal  calculi  with  accuracy  as  to  their  number,  size,  and  relative 
Potion.  The  injection  of  collargol  through  an  opaque  sound,  which  has 
P^viously  been  introduced  into  the  pelvis  of  the  kidney,  enables  a  roentgen- 
^y  picture  to  outline  the  pelvis  and  calices. 

Differential  Diagnosis. — Renal  colic  must  not  be  taken  for  biliary  or 
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intestinal  colic.  The  antecedent  history  is  of  great  value  in  arriving  at  a  diag- 
nosis. In  biliary  colic  there  may  be  jaundice,  and  pain  referred  to  the  upper 
rather  than  to  the  lower  abdominal  zone,  both  of  which  symptoms  are  absent 
in  renal  colic ;  while  in  the  latter  the  disturbance  of  micturition  and  the  character 
of  the  urine,  especially  the  hematuria,  are  characteristic. 

In  intestinal  colic  the  griping  pain  is  usually  most  intense  in  the  umbilical 
region,  is  often  relieved  by  pressure,  and  is  associated  with  tympanites  an^ 
constipation;  it  has  usually  a  dietetic  origin,  while  the  renal  and  urinary  symp^^ 
toms  are  absent.    The  exclusion  of  lumbodynia  and  lumbo-^dxlominal  neuralgl^^ 
is  not  so  difficult.    The  differentiation  of  the  varieties  of  calculi  from  the  sym^^ 
toms  is  not  positive.     It  has  been  suggested,  however,  that  the  oxalate  stcu^^ 
usually  cause  the  sharpest  pains  and  the  hematuria.    Right-sided  urete^-^ 
pain  felt  over  the  lower  abdominal  region  may  be  confounded  with  appendic^m^ 
colic.    Musser  has  found  the  pain  of  renal  coUc  to  be  more  paroxysmal  and  L^^ 
uniform  in  location  than  in  the  latter.     Early  renal  tuberculons  (vide),  with    |^ 
hematuria  and  pyuria,  must  be  differentiated  from  renal  calculus  also.    C^.^^ 
of  supposed  stone  in  the  kidney  with  most  of  the  typical  symptoms  in  w1l£^ 
however,  no  stone  was  found  at  operation  (false  stone),  have  been  reporxed' 
by  James  Tyson.      In  all  instances  adhesions  were  found  between  tl^  ^^^i>- 
sule  and  the  kidney  itself,  and  all  were  relieved  by  operation.     In  a  case  of 
hypernephroma  under  my  care  the  blood  coagula  induced  typical  attacks  of 
renal  colic  at  intervals. 

Prognosis. — ^This  should  always  be  guarded,  owing  to  the  possible  daogen 
and  complications  that  often  attend  nephrolithiasis.  Thus  the  passage  of 
gravel  without  marked  symptoms  tends  to  persist  or  recur — in  both  events  an 
unfavorable  tendency,  since  subsequent  formations  are  apt  to  be  larger  and 
cause  serious  symptoms.  An  attack  of  renal  colic  may  itself  be  fatal.  Large 
latent  calculi,  of  long  standing,  lead,  in  most  instances,  to  such  grave  complica- 
tions as  pyelonephritis,  pyo-  and  hydronephrosis,  perinephric  abscess,  and 
uremia. 

Treatment. — ^Paroxysms  of  renal  colic  call  for  prompt  relief.  This 
is  best  alTorded  by  hyp>odermic  injections  of  morphin  and  atropin,  coupled 
with  hot  baths  or  fomentations  applied  to  the  loins.  The  free  use  of  hot  drinks, 
as  lemonade,  soda,  or  plain  water,  is  also  helpful  in  promoting  the  passage  of 
the  stone.     Cases  of  excessive  suffering  require  the  inhalation  of  chloroform. 

The  treatment  of  the  nephrolithiasis  without  or  between  attacks  of  renal 
colic  is  most  important.  First  to  be  considered  are  the  hygienic  and  dietetic 
measures,  for  in  mild  and  uncomplicated  cases  much  can  be  done  to  prevent 
the  aggravation  of  the  disorder,  and  at  least  the  formation  of  larger  concre- 
tions may  be  delayed.  The  patient  should  live  a  regular,  calm,  steady,  and 
temperate  life.  Exercise  should  be  so  managed  that  it  may  be  taken  rather 
moderately  in  the  open  air,  and  with  a  view  to  preventing  additional  weight  in 
persons  of  fair  nutrition  and  to  promoting  a  reduction  of  weight  in  the  obese. 

Overindulgence  in  food,  particularly  in  meats  (liver,  sweetbread,  and  similar 
nuclear  food),  should  be  prohibited.  Alcohol  should  not  be  taken.  On  the 
other  hand,  since  the  urine  is  apt  to  be  scanty,  the  patient  should  be  encouraged 
to  drink  freely  of  plain  and  alkaline  waters.  The  value  of  various  pure  spring- 
waters  as  diluents  is  undoubted,  the  Buffalo,  Londonderry,  and  Otterbum 
Lithia,  the  Saratoga,  Bedford,  and  Poland  waters,  all  being  dbtinguished 
for  their  purity.  More  marked  and  more  generally  useful  for  their  alkalinity 
are  the  Carlsbad,  Vichy,  and  carbonated  waters.  In  cases  characteriaed 
by  occasional  hematuria  the  Rockbridge  alum-water  may  be  tried.  PUo 
soda-water  and  lemonade  may  be  used  as  adjuvants. 
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The  medicinal  treatment  of  nephrolithiasis  is  aimed  to  secure  a  solvent 
and  disintegrating  action  upon  the  stones;  it  is  symptomatic.  It  is  extremely 
doubtful  whether  stones  once  formed  in  the  pelvis  of  the  kidney  and  remaining 
there  are  ever  dissolved.  Lithium  citrate  or  carbonate  in  5-grain  (0.3) 
doses  in  tablet  form,  three  or  four  times  daily,  has  been  generally  employed. 
Sodium  phosphate  and  the  vegetable  salts  of  potash,  as  the  citrate,  acetate, 
and  tartrate,  are  useful.  Much  water,  especially  the  carbonated,  should  be 
drunk,  along  with  doses  of  the  above,  and  in  thb  way  reUeve,  in  a  measure,  the 
local  distress  and  pain. 

The  reaction  of  the  urine  must  be  tested  at  stated  intervals  and  kept  faintly 
acid  if  the  stones  are  composed  of  uric  acid.  Should  the  urine  become  alkaline, 
the  alkaline  treatment  must  be  suspended  for  a  while,  or  a  secondary  deposit 
ci  phosphates  about  the  uric-acid  stone  may  be  induced.  Nagging  lumbar 
pains  may  be  relieved  by  occasional  doses  of  such  analgesics  as  acetphenetidin, 
belladonna,  hyoscyamus,  codein,  and  indirectly  by  the  sweet  spirits  of  niter. 

Efforts  to  acidify  the  urine  are  indicated  when  the  calculus  happens  to  be 
composed  of  phosphates  or  of  calcium  oxalate.  This  is  more  difficult  of  ac- 
complishment than  when  it  is  necessary  to  reduce  the  acidity.  Saccharin  in 
2-  or  3-grain  (0.13-0.2),  and  benzoic  and  boric  acids  in  5-  to  15-grain  (0.3-1.0) 
doses,  in  capsules,  seem  to  be  most  useful  for  this  purpose.  It  is  claimed  for 
calcium  carbonate,  again,  that  it  diminishes  the  phosphates  without  making 
the  urine  alkaline. 

The  question  of  surgical  interference  must  be  decided  in  not  a  few  cases; 
thus,  it  may  be  briefly  stated  that  in  protracted  and  obstinate  cases  of  calculous 
renal  disorder,  with  persistent  local  pain,  a  gradually  decreasing  capacity  for 
woric,  and  evidences  of  severe  pyelitis,  pyelonephritis,  or,  worse,  of  perinephric 
abscess,  the  surgeon  must  operate.  In  the  simplest  cases  a  nephrotomy  or 
nephrolithotomy  may  be  performed  and  the  stone  removed.  Where  the 
renal  structure  is  much  damaged  it  may  be  necessary  to  do  a  nephrectomy. 
To  avoid  the  increased  perik  of  the  latter  operation,  however,  it  were  better 
that  a  nephrotomy  were  done  as  early  as  consistent  with  the  diagnosb  of  incar- 
cerated pelvic  stone  and  the  condition  of  the  patient. 
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[Acyie  Bright* 8  Disease;  Acute  Diffuse  Nephritis;  Acute  Parenchymatous  Nephritis;  Exur 
dative^  Catarrhal^  Tubals  Desquamative,  and  Glomerulonephritis  of  Acute  Course) 

Definition. — An  acute  inflammation  of  the  kidneys,  more  or  less  diffuse 
in  nature.  It  may  be  either  of  a  mild,  severe,  or  grave  character.  Delafield 
iescribes  three  varieties  of  acute  renal  inflammation  under  the  common  syn- 
onym of  acute  Bright's  disease,  as  follows:  (1)  acute  degeneration  of  the  kidneys , 
J2)  acute  exudative  nephritis,  and  (3)  acute  'productive  nephritis.  At  present 
smting  the  three  forms  following  are  recognized  by  many  writers:  (a)  Acute 
tubular;  (6)  acute  glomerular,  and  (c)  acute  diffuse  nephritis.  The  last-named 
irariety  manifests  the  symptoms  of  the  first  two.  Moreover,  it  is  not  possible 
to  recognize  clinically  either  acute  tubular  or  acute  glomerular  nephritis  in 
oiany  instances,  but  I  shall  incidentally  give  a  brief  description  of  the  morbid 
dianges  and  clinical  features  which  they  present. 

Pathology. — ^From  the  very  mild  to  the  gravest  cases  of  nephritis  there  is 
an  intermediate  series  of  coiltinuously  more  marked  pathologic  changes  in  the 
renal  tissues.  These  depend  greatly  on  the  amount  of  poisonous  material 
circulating  in  the  kidneys  and  eliminated  by  them. 
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nephritis  occurring  as  a  complicaiion  of  the  infectious  fevers,  except  scarlatina, 
may  be  characterized  by  the  very  slight  degree,  or  even  by  the  absence,  of 
dropsy.  Albuminuria,  hematuria,  anemia,  and  uremia  supervene  in  the  graver 
affections;  this  is  the  aeute  tvbvlar  nephritis.  In  scarlatincd  nephritis  we  have 
an  illustration  of  aciUe  glomerular  nephritis;  anasarca  is  common,  and  slight 
edema  at  least  is  quite  constant,  while  the  blood-pressure  is  decidedly  elevated. 
During  the  period  of  convalescence  tube-casts  (granular  or  fatty  granular) 
may  be  found  in  the  urine  (Fig.  57).  In  mild  affections  simply  a  little  albumin 
and  a  few  hyaline  casts  reveal  the  parenchymatous  degeneration.  In  cases  of 
degenerative  nephritis  due  to  mineral  poisoning  the  subsidence  of  the  acute 
toxic  symptoms  may  be  followed  by  the  typhoid  condition.  The  nephritis  of 
pregnancy  is  usually  gradual  in  its  onset,  and  the  albumin  increases  from  month 
to  month.  Some  hyaline  or  faintly  granular  casts  are  found  (Fig.  59),  and 
erythrocytes  rarely  appear  in  the  urine.  Danger  of  eclampsia  is  constant  until 
the  albuminuria  has  subsided. 

Acute  productive  nephritis  (Delafield),  in  which  there  is  a  tendency  to  the 
formation  of  patches  or  wedges  of  fibrous  tissue,  is  characterized  by  higher 
fever,  by  cerebral  and  circulatory  disturbances  of  a  typhoid  nature,  and  by 
anemia,  dropsy,  and  a  highly  albuminous  urine,  even  though  blood  may  be 
absent  and  casts  may  be  few.  The  dropsy  is  most  apparent  in  the  legs.  Dysp- 
nea, vomiting,  diarrhea,  and  a  progressive  and  rapid  loss  of  flesh  and  strength 
ensue  until  convulsions  or  coma,  sometimes  preceded  by  acute  maniacal 
excitement,  end  in  death.  Milder  cases,  lasting  from  two  to  four  weeks, 
apparently  get  well,  albumin  and  casts  persisting,  however,  until,  after  an 
interval  of  weeks  or  months,  another  and  similar  attack  occurs.  In  short, 
the  first  acute  attack  is  liable  to  chronic  repetition  until  a  fatal  one  takes 
place. 

Diagnosis. — ^The  condition  cannot  be  overlooked  when  the  urine  is  care- 
fully examined  both  chemically  and  microscopically.  The  dreaded  eclampsia 
gravidarum  can,  however,  be  recognized  only  by  repeated  urinary  examination, 
especially  during  the  last  months  of  pregnancy.  Acute  Bright's  disease  should 
be  suspected,  and  the  urine  examined  in  every  case  showing  pallor  of  the  skin 
and  puffy  eyelids,  whether  general  prostration  of  the  health  is  apparent  or  not. 
The  characteristic  symptoms  of  acute  diffuse  nephritis  are  the  following: 
headache,  restlessness,  muscular  twitching,  dyspnea,  nausea  and  vomiting,  a 
tense  pulse,  moderate  fever,  dropsy,  and  anemia.  Tube-casts  and  albuminuria 
are  almost  constant  except  in  rare  instances  of  puerperal  eclampsia  (J.  Hirst). 
It  should  be  borne  in  mind  that  slight  albuminuria  occurring  in  the  course  of 
pregnancy  or  during  any  of  the  acute  specific  fevers,  without  casts,  is  not  a  true 
nephritis,  although  a  more  or  less  remote  consequence  of  the  gradual  degenera- 
tion of  the  renal  epithelium  associated  with  the  febrile  albuminuria.  In  ad- 
dition to  the  presence  of  albumin  and  hyaline  and  cell-casts,  however,  a  dimin- 
ished quantity  of  sooty  looking  urine  and  the  discovery  of  red  and  white 
blood-corpuscles  will  render  the  diagnosis  pK)sitive.  The  history  of  the  case  and 
the  causal  factors  are  also  to  be  taken  into  consideration. 

The  diagnosis  of  the  particular  subvariety  is  sometimes  possible.  Thus 
acute  tubular  nephritis  commonly  results  from  an  intoxication,  or  more  rarely 
from  a  severe 'infection  or  chilling.  The  urine  is  scanty,  turbid,  and  often 
reddish  brown  in  appearance,  and  the  sediment  is  composed  largely  of  renal 
epithelium  and  tube-casts.  Edema  is  absent.  The  effects  of  the  toxic  agent 
on  other  viscera  is  shown  by  the  presence  of  jaundice,  myocardial  weakness, 
and  the  like.  In  acute  glomerular  nephritis  the  urine  is  scanty,  the  amount 
of  albumin  large,  but  few  if  any  tube-oists  and  renal  cells  are  found.  General 
edema  is  conmionly  present. 
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Trench  nephritis^  begins  with  the  occurrence  of  edema  and  the  presence  of 
dyspnea.  The  peculiarities  of  this  subvariety  have  been  epitomized  by  Si^ 
John  Rose  Bradford^  as  "rapid  subsidence  of  well-marked  renal  drops>^ 
frequent  presence  of  bronchitis  and  dyspnea;  severity  and  suddenness  of  onse«^ 
of  uremic  manifestations,  such  as  epileptiform  seizures;  rarity  of  occurrenc::;; 
of  inflammatory  complications,  and  an  extraordinarily  low  mortality/' 

Tytler  and  Ryle^  have  made  a  very  complete  report  on  this  disorder  fronv..^ 
study  of  150  cases,  with  25  autopsies.    The  patients  who  died  presented  "^ 
clinical  evidence  of  death  from  respiratory  failure  from  pulmonary  edema. 
most  characteristic  findings  at  necropsy  were  found  in  the  lungs  and  the  spl 
The  lungs  showed  extensive  pulmonary  edema  together  with  a  purulent  bronc^.,!7 
tis,  while  the  spleen  showed  hemorrhagic  lesions.   The  kidneys  grossly  preseiv  ^ 
only  the  most  slight  changes,  which  were  shown  to  be  inflammatory  change^^  • 
the  glomeruli  when  studied  microscopically.    The  lungs  microscopically  sho^^^^ 
evidences  of  a  well-marked  inflammatory  reaction  which  the  authors  coD&i^ 
the  predominating  change  both  clinically  and  anatomically.     In  regard  to  tAe 
etiology  of  the  condition  Tytler  and  Kyle  were  able  to  culture  from  the  urine  o/ 
24  out  of  40  cases  streptococci  of  the  fecal  t^pe. 

Prognosis. — ^The  duration  of  ordinary  exudative  or  tubal  nephritis  fol- 
lowing exposure  to  cold  and  wet  varies  from  a  few  days  to  three,  four,  or  six 
weeks.  The  albuminuria  steadily  decreases,  and  with  the  casts  finally  disBfh 
pears,  while  the  daily  quantity  of  urine  increases,  as  does  the  excretion  of  uret. 
The  prognosis  depends  much  upon  the  primary  disease  or  causative  conditioo, 
and  also  upon  the  intensity  and  character  of  the  renal  inflammation.  Scw- 
latinal  nephritis  is  less  likely  to  be  recovered  from  than  nephritis  due  to  exposure 
to  cold  after  alcoholic  excesses.  The  acute  parenchymatous  degeneration  tint 
accompanies  typhoid  fever,  diphtheria,  and  other  infectious  fevers,  as  well  as 
pregnancy,  is  usually  a  mild  affection  and  recovery  takes  place  easily.  But  in 
acute  yellow  atrophy,  yellow  fever,  cholera,  and  in  severe  pho^horus-  or 
mercurial  poisoning  death  may  occur  from  the  intense  and  wide-spread  necrosis 
of  renal  epithelium.  In  favorable  cases  of  ordinary  exudative  nephritis  the 
dropsy  and  albuminuria  gradually  diminish,  while  the  color  of  the  skin  and  the 
quantity  of  urine  and  urea  increase,  so  that  in  the  course  of  from  three  to  four 
or  six  weeks  recovery  is  established.  After  the  disappearance  of  the  dropsy 
the  albumin  may  persist  for  some  time,  and  then  slowly  disappear;  but  rarely, 
in  unfavorable  cases,  even  when  dropsy  has  disappeared,  albuminuria  may 
continue  and  the  affection  become  a  chronic  parenchymatous  nephritis. 

Serious  and  often  dangerous  symptoms  of  acute  nephritis  are:  severe 
general  edema,  dropsical  effusions  into  the  serous  sacs  (as  hydrothorai\ 
uremia  (especially  when  beginning  with  cerebral  manifestations,  as  coma 
or  con\'ulsions),  and  finally  inflammation  of  the  internal  organs,  as  pleuritis, 
pneumonitis,  pericarditis,  peritonitis,  and  meningitis.  In  the  absence  of  uremia 
recovery  in  cases  of  marked  general  dropsy  is  quite  conunon.  Suppression  of 
urine,  however,  lasting  more  than  twenty-four  or  forty-eight  hours,  is  usually 
a  fatal  symptom.  The  prognosis  is  unfavorable  also  in  cases  in  which  tlie 
nephritis  has  a  productive  character.  Life  may,  on  the  other  hand,  be  pro- 
longed for  several  years. 

The  various  functional  tests,  according  to  Rowntree,  are  of  little  prognostic 
value  on  account  of  the  rapidity  with  which  marked  changes  in  this  respect 
occur.  Such  tests  should  be  frequently  repeated  to  get  much  informatioo 
from  them.     An  absence  of  phthalein  for  several  days  and  a  high  blood  urea 

1  For  complete  article  see  Quart.  Jour.  Med.,  1918,  xi,  112;  Jour,  Amer.  MetL  Amc^ 
HUH.  Ixx,  91)8. 

■  Jour.  Amer.  Med.  Assoc.,  June  24,  1916,  p.  2070. 
*  Quart.  Jour.  Med.,  1918,  xi,  112. 
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concentration  are  grave  prognostic  findings.  In  a  series  of  cases  reported  by 
Stengel,  Austin,  and  Jonas^  which  came  to  autopsy  th6  kidney  functional  tests 
all  showed  a  decided  impairment. 

Treatment. — ^I  shall  not  include  here  the  management  of  the  primary 
affection  of  which  the  nephritis  may  be  either  a  complication  or  consequence. 
Bland  foods  only  should  be  allowed  in  the  acute  stage.     Proteins  should  be 
limited.    For  this  reason  von  Noorden  gives  thin  gruels,  fruit  juices,  and  sugars, 
withholding  milk  for  a  week  or  two  until  the  more  acute  symptoms  have 
subsided.    Salt  is  interdicted  and  water  or  fluids  should  be  taken  moderately, 
•s  they  entail  more  work  on  the  kidney,  particularly  if  edema  is  present. 
Gradually  the  diet  may  be  increased  by  adding  milk,  a  quart  in  the  twenty -four 
iours,  junket,  custard,  vegetable  pur^s,  crackers,  cocoa,  and  so  on.    Water 
can  be  given  in  increasing  quantities  when  the  urine  is  being  freely  passed. 
Kacher  gives  alkaline  solutions  (sodium  chlorid,  14  gm.;  sodium  carbonate, 
15  gm.;  aqua  dest.,  1000  c.c.)  by  mouth,  by  rectum,  or,  in  severe  cases,  intra- 
venously, on  the  supposition  that  the  nephritis  is  a  manifestation  of  acidosis. 
Since  the  renal  function  is  diminished  by  the  congestion  and  inflanmiation, 
the  first  object  in  the  treatment  is  to  relieve  these  conditions  and  thus  restore 
the  excretory  function.    The  single  or  combined  use  of  diaphoretics  and  ca- 
thartics is  practised,  therefore,  not  that  the  skin  and  bowels  should  be  made  to 
perform  the  work  normally  done  by  the  kidneys,  but  in  order  to  restore  the 
fiinctional  equilibrium  by  the  antiphlogistic  effect  produced. 

Absolute  rest  in  a  warm  bed  and  in  a  warm  room  is  of  primary  importance. 
Woolen  underwear  and  blankets  should  be  provided,  so  as  to  promote  a  con- 
stant free  action  of  the  sweat-glands.  These  hygienic  measures  should  be 
carried  out  both  in  the  mild  and  in  the  severer  cases. 

Ix)cal  bloodletting,  as  by  leeches  or  cupping  over  the  loins,  I  seldom  employ; 

in  rare  cases,  however,  when  much  pain  is  complained  of,  it  may  be  useful, 

although  hot  fomentations  may  be  more  so.    Diminution  of  the  edema  and 

the  elimination  of  urea  and  oUier  urinary  constituents  that  may  be  retained 

in  acute  nephritis  are  best  obtained  by  exciting  a  profuse  perspiration.    The 

hot-air  or  hot-water  bath  and  the  hot  wet-pack  may  be  used  to  accomplish 

these  results,  and  in  most  cases  the  last-named  method  suffices.    It  is  easily 

M>plied  by  wringing  a  blanket  out  of  hot  water,  wrapping  the  patient  in  it,  and 

then  with  a  dry  blanket,  and  finally  a  rubber-cloth  cover,  surrounding  all. 

T^^  furnishes  a  steam-bath  in  which  the  patient  may  remain  until  copious 

fs'eating  has  lasted  an  hour  or  so,  according  to  the  condition.     Children  suffer- 

™^  from  scarlatinal  nephrtis  may  be  treated  thus,  or  quite  readily  also  by  im- 

'^^'sion  in  hot  water,  for  twenty,  thirty,  or  forty  minutes;  the  skin  should 

^^^^^  be  lightly  dried,  and  the  child  wrapped  in  warm  sheets  or  blankets  and 

^^^''iily  covered  in  bed.     Hot  vapor  or  air  my  be  generated  alongside  the  bed, 

^^  transferred  under  the  raised  or  cradled  bed-clothes  by  means  of  a  tin  funnel 

^'^  pipe.    The  sweating  will  be  aided  by  the  drinking  of  hot  lemonade  or 

**^-water  or  of  water  containing  spirit  of  mindererus.     Should  the  skin  fail 

J^  "cspond  to  these  measures,  as  in  uremia,  perspiration  may  be  started  by  a 

rS^^ermic  injection  of  pilocarpin  (gr.  J  to  J— 0.008-0.0108),  after  which  it 

JJ**  Continue  to  pour  out  on  the  application  of  heat.    The  heart  and  pulse 

**^Ul<l  be  watched  after  the  injection  of  pilocarpin,  as  serious  collapse  sometimes 

*ttendg  its  use.    The  sweatings  should  be  repeated  until  the  dropsy  disappears 

*?^   as  often  as  the  patient's  strength  will  permit.    The  beneficial  effects 

sWeat-baths  are  not  due  to  the  removal  of  nitrogen  through  the  skin,  but 

'^^er  of  sodium  chlorid.    A  useful  adjunct  to  the  above  is  the  administration 

2f.*^ydragogues,  as  the  saline  cathartics,  elaterium,  and  compound  jalap  powder. 

*^**terium  extract  (gr.  i  to  ^—0.0108-^.0162)  is  prompt  in  action,  and  mag- 

» Arch.  Ira.  Med.,  1918,  xxi,  313. 
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section  the  cortex  is  broader  than  normally,  yellowish  white  throughout, 
it  may  present  opaque  yellowish  or  whitish  areas  with  mottlings  of  red. 
pyramids  are  congested  in  some  cases.  Microscopically,  the  renal  epithe- 
lium is  swollen,  hyaline,  granular  or  fatty,  and  more  or  less  disintegrated  or 
flattened;  the  glomeruli  are  enlarged  from  the  growth  of  the  capsule-cells  and  of 
'the  cells  covering  the  capillaries,  and  in  some  cases,  owing  to  the  connective- 
^dssue  thickening  of  the  capsule,  the  tuft  of  capillaries  is  found  to  be  atrophied. 
•The  interstitial  tissue  shows  some  thickening  of  the  arterial  walls  and  a  moderate 
growth  of  connective  tissue  in  patches  around  the  glomeruli  and  tubules;  the 
latter  contain  hyaline  and  granular  casts. 

The  small  white  kidney,  or  secondary  contracted  kidney,  in  most  instances 
as  probably  a  later  stage  of  the  preceding,  in  which  the  degeneration  of  epithe- 
lium is  more  advanced  and  the  growth  of  connective  tissue  and  resultant  cica- 
^trunal  contraction  are  prominent  features.    The  surface  is  slightly  granulated, 
auxi  the  capsule  is  proportionally  adherent.     While  this  kidney  is  usually 
f;rayish  or  yellowish  in  color  (pale,  granular  kidney),  there  may  be  some  mottling 
due  to  red  spots.    The  consistence  is  firm  and  the  cut  surface  shows  yellowish- 
ivhite  foci  of  the  fatty  degenerated  epithelium  in  the  narrowed  cortex,  "small, 
granular,  fatty  kidney."    Under  the  microscope  we  find  extensive  degenera- 
tion and  disintegration  of  the  epithelium  of  the  glomeruli  and  convoluted 
tubules,  with  atrophy  of  the  parenchyma,  and  a  corresponding  increase  of 
the  interstitial  connective  tissue.    Waxy  degeneration  may  be  associated. 

Another  variety  is  the  large  red  or  variegated  kidney  of  chronic  hemorrhagic 
nephritis.  The  organs  are  usually  enlarged,  swollen,  red,  and  congested  look- 
ing or  mottled,  and  frequently  "bumpy'*  or  slightly  bossellated.  The  capsule 
b  slightly  adherent  to  the  depressions  between  the  bosses.  Red  spots,  due  to 
small  hemorrhages,  may  be  noticed.  The  section  shows  also  congested  por- 
tions and  gray  or  yellow  spots  corresponding  to  the  anemic  and  fatty  degen- 
erated portions.  Small  cortical  hemorrhagic  areas  or  striations,  brownish-red 
in  color,  are  distinctive  of  the  kidney.  The  microscopic  appearances  are  those 
of  the  large  white  kidney  plus  those  of  acute  nephritis.  Or,  there  may  be  in- 
flammatory edema  and  cellular  infiltration  of  the  intertubular  tissue,  and  dilated 
tufts  of  capillaries  with  surrounding  cellular  h^'perplasia. 

Etiology. — ^The  disease  may  follow  either  the  acute  diffuse  nephritis, 
as  of  scarlet  fever  or  pregnancy,  or  simple  chronic  congestion  and  chronic 
degeneration  of  the  kidneys.    Watson  believes  that  acute  nephritis  is  not  a 
common  disease,  is  usually  due  to  the  direct  effect  of  some  infection  and  that 
the    majority    recover    completely.    More    often    chronic    parenchymatous 
nephritis  arises  insidiously,  in  a  subacute  manner  and  without  any  previous 
acute   manifestation.     Males   are   more   frequently   subjects   than   females. 
Giildren  affected  with  the  disease  have  usually  had  scarlatinal  nephritis. 
Young  adults  are  more  commonly  affected,  however,  with  the  usual  variety, 
developing  subacutely.     Drinkers  of  beer  and  other  malt  and  alcoholic  intoxi- 
cants seem  to  be  liable  to  the  disease.     It  is  not  improbable  that  some  toxic 
or  infectious  agency,  acting  slowly  and  persistently,  may  in  the  insidious  cases 
be  the  cause  of  the  nephritis,  although  manifestations  elsewhere  may  be 
alMient.     I  have  observed  it  in  certain  individulas  lixnng  in  malarial  regions. 
Persons  working  under  exposure  to  cold  and  wet,  and  those  living  in  humid 
and  low,  marshy  localities  are  more  liable  than  those  who  are  better  protected 
from  climatic  vicissitudes.    Tuberculosis,  syphilis  (8  out  of  84  cases — Stengel 
mnd  Austin),  and  chronic  suppuration  may  give  rise  to  the  "parenchymatous" 
form  of  chronic  Bright's  disease,  and  it  is  usually  combined  with  amyloid 


Ss^nptoms. — ^There  may  be  a  persistence,  in  a  lesser  degree,  of  the  symp- 
toms of  an  acute  parenchymatous  nephritis,  particularly  the  anemia,  dropsy^ 
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albuminuria  may  attack  one  who  for  vears  previous  has  had  apparent  good 
hodth,  after  a  first  attack  the  second  proving  fatal  within  a  few  months. 
Again,  some  patients,  having  a  little  pallor,  urine  of  high  specific  gravity,  with 
albumin,  may  complain  of  nothing  for  years,  until  decided  attacks,  lasting  for 
several  months,  may  occur,  with  intervals  during  which  the  dropsy,  dyspnea, 
tic.,  may  be  absent,  although  some  albuminuria  persists.  The  average  dura- 
Hon  of  the  disease  varies.  The  duration  of  chronic  hemorrhagic  nephritis  may 
be  somewhat  longer  (eight  months  to  two  or  three  years)  than  that  of  the  large 
irhite  kidney  (six  to  eighteen  months),  but  it  is  shorter  than  the  secondary 
contracted  kidney,  which  lasts  from  one  and  a  half  to  three  or  even  five  years. 

The  diagnosis  of  the  disease  itself  is  not  difficult,  but  of  the  stage  or  the 
variety  of  kidney  it  is  almost  impossible  to  tell  correctly  in  some  instances. 
The  urinary  examination,  coupled  with  the  symptoms  of  dropsy  and  anemia, 
is  sufficiently  diagnostic  of  chronic  diffuse  nephritis  (with  exudation).  The 
phenolsulphonephthalein  output  is  uniformly  low  (Thayer  and  Snowden). 

In  cases  of  large  white  kidney  the  urine  passed  is,  as  a  rule,  less  in  quantity 
and  is  of  higher  specific  gravity  than  in  the  small,  pale,  and  contracted  kidney. 
Eldema  is  usually  greater  in  the  former  also,  while  in  the  latter  cardiovascular 
changes  are  more  marked.  The  transition  of  the  disease  from  the  earlier  to  the 
later  stage  may  be  thus  noted.  The  casts  in  the  latter  may  be  narrower  and 
more  darkly  granular  than  in  the  large  white  kidney.  The  existence  of  hemor^ 
rhagic  kidney  may  be  inferred  from  the  history  of  alcoholism  and  the  persistent 
presence  of  erythrocytes  and  blood-casts  in  the  urine. 

Chronic  parenchymatous  is  distinguished  from  chronic  interstitial  nephritis 
by  the  following  points  of  difference: 


Chronic  Parenchymatous  Nephritis 

Occurs  in  early  or  middle  life. 

There  is  a  previous  history  of  an  acute 
attack,  of  scarlet  fever,  or  perhaps  of 
acute  alcoholism. 

The  onset  is  gradual  or  markedly  mani- 
fest. 

Drop^  is  a  constant  symptom. 

Vascular  changes  and  cerebral  sympn 
toms  are  comparatively  uncommon. 

Albuminuric  retinitis  common. 

Marked  albuminuria;  many  tube-casts, 
chiefly  short,  thick,  granular. 

Urine  but  little  increased  in  quantity, 
often  diminished;  specific  gravity  is 
increased  or  slightly  diminished. 

Anemia  occurs  earlier  and  is  marked. 

Uremic  symptoms  are  generally  leas  severe 
— amaurosis,  vomiting,  diarrhea,  head- 
ache. 

Runs  a  shorter  course — from  two  to  six 
or  seven  years. 


Chronic  Interstitial  Nephritis 

Occurs  later  in  life. 

A  previous  history  of  gout,  chronic  lead- 

poisonine,     syphilis,     excessive    eating 

and  drinking  (spirits),  nerve  strain. 
The  onset  is  very  slow,   insidious,   and 

indefinite. 
Dropsy  is  rare. 
Arteriosclerosis,  cardiac  h3rpeFtrophy,  and 

cerebral  symptoms  are  common. 
Retinal  hemorrhage  and  choking  of  disk. 
Very  slight  albuminuria  and  Tew  casts, 

chiefly  hyaline  (long,  narrow). 
Urine  of  very  low  specific  gravity  and 

excessive  in  quantity. 

Anemia     slowly     progressive     and     less 

marked. 
Uremic  symptoms  are  generally  severe — 

coma  and  convulsions,  great  dyspnea. 

Has    a   more    chronic    course — seven    to 
thirty  years. 


Prognosis. — ^This  is  invariably  bad  as  to  cure,  though  life  may  be  prolonged 
in  certain  cases.  In  severe  cases  death  may  take  place  in  from  three  months 
to  a  year,  either  from  uremia,  dropsy,  cardiac  dilatation,  or  complications. 
Cases  of  a  year's  duration  almost  never  recover,  and,  a  fortiori^  those  in  which 
advanced  secondary  contraction  of  the  kidney  may  he  inferred  are  incurable, 
and  may  soon  terminate  fatally.  Complete  recoveries  from  the  disease, 
particularly  in  children  that  have  had  scarlet  fever,  may  occur  hut  rarely. 
TTie  prognosis  depends  greatly  on  the  quantity  of  urine  passed  daily,  the  ex- 
cretion of  urea  and  total  solids,  and  upon  the  amount  and  persistency  of  the 
albumin,  as  well  as  upon  the  degree  of  cardiovascular  and  retinal  changes. 
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(Jb)  arteriosclerotic  kidney;  (c)  the  senile  type,  and  (d)  the  secondary  form 
(small  white  kidney),  which  was  described  mider  Chronic  Parenchymatous 
Nephritis,  of  which  it  is  a  sequel. 

(a)  In  the  primary  form,  or  true  red  granular  kidney,  these  organs  are 
often  exceedingly  small,  and  both  kidneys  together  may  not  weigh  over  2 
to  4  ounces.  The  capsule  is  thick  and  very  adherent,  tearing  the  substance 
as  it  is  stripped  off,  the  surface  reddish-brown  in  color,  finely  granular,  and 
cysts  may  be  numerous.  The  consistence  is  dense  and  resistant  to  the  knife, 
the  cut  surface  showing  a  thin  atrophied  cortex  and  sclerotic  arteries.  In 
the  gouty  kidney  the  pyramids  show  fine  striations  of  sodium  urate,  or  of  uric 
add  or  crystals  representing  uric-acid  infarctions.  The  tubules  show  marked 
dianges.  Some  are  included  in  masses  of  connective  tissue,  so  that  there  is 
compression  atrophy  and  even  total  obliteration  of  the  lumen.  The  inter- 
tubular  connective  tissue  constricts  the  tubules  in  certain  places,  so  that  the 
lumen  is  elsewhere  increased.  The  epitheUum  lining  these  tubules  shows 
granular,  fatty,  or  waxy  degeneration,  and  may  be  either  flattened,  cuboid,  or 
swollen.    The  tubes  may  contain  granular  or  fatty  d^ris  and  tube-casts. 

(fc)  The  arteriosclerotic  kidney,  like  that  of  (a),  is  red  and  dense,  but  unlike 
the  latter  is  not  greatly  reduced  in  size,  and  is  often  heavier  than  normal. 
The  capsule  is  only  slightly  adherent,  but  little  thickened,  and  the  surface 
smooth.  In  certain  cases  circumscribed,  depressed  areas,  red  in  color,  due  to 
localized  atrophic  changes,  may  be  observed.  The  cut  surface  presents  a 
reddish-brown  color  and  arteriosclerotic  vessels  (obliterating  endarteritis). 

(c)  The  senile  form  is  attended  with  reduction  in  the  size  of  the  kidney, 
with  increase  in  the  pelvic  fat.  The  capsule  is  thick  and  adherent,  the  arteries 
sclerosed,  and  both  the  cortex  and  pyramids  decidedly  atrophied. 

An  almost  constant  accompaniment  of  chronic  productive  nephritis  is 
cardiac  hypertrophy.  The  degree  of  the  latter  depends  upon  the  extent  of 
the  renal,  and  also  of  the  general,  arterial  sclerosis.  The  whole  heart  may  be- 
come so  large  that  the  term  cor  hovinum  has  been  fittingly  applied  to  it.  In 
moderate  enlargements  the  left  ventricle  only  is  hypertrophied. 

Complicating  lesions  that  may  be  mentioned  are  cerebral  hemorrhage, 
cirrhosis  of  the  liver,  pulmonary  emphysema,  chronic  endocarditis,  chronic 
endarteritis,  pericarditis,  bronchitis,  and  gastric  catarrh. 

Two  leading  views  on  the  question  of  the  relation  of  the  renal  changes  to 
the  associated  arteriosclerosis  and  cardiac  hypertrophy:  (a)  The  mechanical 
and  (6)  the  chemical.  Bright  first  suggested  the  mechanical  theory,  and  since 
then  Sir  George  Johnson,  Senator,  Traube,  Cohnheim,  Tyson,  and  others 
have  advocated  it.  According  to  this  view,  the  primary  atrophic  and  degenera- 
tive changes  of  the  renal  parenchyma  are  compensated  by  a  secondary  rise 
of  blood-pressure  followed  by  cardiac  hypertrophy  and  arteriosclerosis. 
Obviously,  to  compensate  the  loss  of  renal  function  due  to  the  local  lesion  de- 
mands increased  force  on  the  part  of  the  left  ventricle,  thus  engendering  hyper- 
trophy and  an  exalted  blood-pressure  throughout  the  uninvolved  portions  of 
the  kidneys  as  well  as  the  general  arterial  system.  The  arteriosclerosis, 
however,  may  be  primary,  as  in  the  arteriosclerotic  kidney.  Again,  the  vascular 
and  renal  conditions  may  develop  independently  of  one  another,  although 
dependent  upon  a  common  cause. 

(fc)  The  chemical  theory  assumes  the  production,  either  by  the  kidneys  or 
suprarenal  glands,  or  both,  of  certain  pressor  substances,  or  the  retention  of 
toxic  substances,  which  are  capable  of  raising  the  blood-pressure,  the  latter  in 
turn  eventuating  in  hypertrophy  of  the  heart  and  sclerosis  of  the  arteries. 

Etiology. — ^The  cause  of  the  slow  diffuse  degeneration,  atrophy,  and  fibroid 
contraction  of  the  kidneys  is  sometimes  quite  obscure,  (a)  In  some  cases  it 
would  seem  to  be  "only  an  anticipation  of  the  gradual  changes  which  take 
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affection  until  death  results  from  sheer  feebleness  and  emaciation.  The 
complexity  and  variability  of  the  symptoms  make  it  best  to  describe  them  under 
the  heads  of  the  various  systems: 

Urinary  System. — ^The  daily  quantity  of  urine  is  usually  increased  so  much 
^  tnat  patients  are  troubled  with  a  desire  to  urinate  frequently  not  only  during 
'the  day,  but  two  or  three  times  during  the  night.  This  complaint  may  be 
aggravated  by  the  hyperacidity  of  the  urine  and  the  irritability  of  the  prostate 
(especially  in  advanced  age)  that  are  so  often  associated  with  cases  of  renal 
cirrhosis.  The  urine  voided  during  the  twenty-four  hours  may  measiu'e 
several  quarts  (2  to  4  liters)  in  well-marked  cases  of  the  disease.  Early  in  the 
attack,  when  the  incipient  degeneration  and  destruction  of  the  parenchymatous 
cells  is  taking  place,  the  quantity  of  urine  may  be  slightly  decreased;  but  as 
the  '^blood-flow  to  the  parts  that  remain  must,  caderis  parabtis,  be  as  great 
as  it  would  have  been  to  the  whole  of  the  organs  if  they  had  been  intact," 
excessive  pressure  is  brought  to  bear  within  the  capillaries  by  the  compensating 
hypertrophy  of  the  heart,  and  the  secretion  of  the  urine,  especially  of  the 
water>'  elements,  becomes  more  active.  The  polyuria  may  give  rise  to  a  suspi- 
cion of  diabetes.  The  urine  is  clear  and  pale  yellow  in  color,  the  specific  gravity 
being  seldom  above  1010  or  1012,  and  it  may  be  as  low  as  1002  or  1005.  Al- 
bumin is  found  only  in  traces  or  it  may  be  absent  altogether  (glomerular  atrophy) , 
especially  in  urine  voided  in  the  early  morning.  The  urea  is  diminished,  and 
there  is  little  or  no  sediment.  Widal  classifies  the  cases  of  nephritis  into  those 
with  retention  of  salts  and  those  with  retention  of  nitrogenous  substances  in 
the  blood.  He  claims  that  the  determination  of  urea  in  the  blood,  as  contrasted 
with  examination  of  the  proportion  of  nitrogen  in  the  urine,  is  more  important 
clinically  than  the  estimation  of  the  percentage  of  albumin  in  the  urine.  A 
very  careful  microscopic  examination  may  reveal  Sifew,  usually  narrow,  hyaline 
or  granular  casts,  and  rarely  a  few  erythrocytes.  In  the  later  stages  of  the  dis- 
ease or  upon  the  supervention  of  an  uremic  exacerbation  or  of  a  complicating 
inflammation  the  urine  may  be  decreased,  the  albumin  increased,  and  numer- 
ous casts  be  discovered  in  a  more  apparent  urinary  sediment.  Hematuria  is 
rare. 

Circulatory  System. — ^The  freezing-point  of  the  blood  is  lowered,  due  to 
the  retention  of  products  normally  eliminated  by  the  kidneys.  It  is  to  be 
recollected  that  the  freezing-point  in  health  is  — .56°  C,  and  in  nephritis  it 
may  be  found  to  be  — .58°  C.  or  lower.  The  physical  signs  of  cardiac  hyper- 
trophy are  present.  Symptoms  referable  to  the  heart  are  absent  unless  dilata- 
tion and  feebleness,  sudden  arterial  contraction,  cardiac  complications,  or 
endocarditis  occur.  Inspection  and  palpaiion  of  the  hypertrophied  heart  show 
apex-beat  displaced  downward  and  to  the  left,  and  an  increased,  heaving, 
and  rather  circumscribed  apical  impulse.  These  signs  may  be  less  evident 
in  cases  of  coexisting  emphysema.  The  left  border  of  the  deep  cardiac  dulness 
extends  outside  the  nipple-line  in  the  fifth  or  sixth  interspace.  The  first  sound 
of  the  heart  is  loud  and  may  be  duplicated.  A  distinctive  auscultatory  sign 
is  the  accentuation  of  the  aortic  second  sound,  indicating  increased  vascular 
tension.  In  quite  a  majority  of  the  cases  I  observe,  sooner  or  later,  a  mitral 
systolic  murmur;  it  is  due  to  relative  insufficiency. 

The  pulse  is  increased  in  tension,  and  is  hard,  incompressible,  and  persistent, 
the  duration  of  each  pulse-wave  being  increased  (jrulsus  tardus).  The  radial 
artery  itself — and  this  is  true  of  most  of  the  palpable  arteries — feels  hard, 
thickened,  and  often  tortuous,  on  account  of  the  arteriosclerosis.  The  systolic 
Wood-pressure  is  decidedly  high,  often  exceeding  200  mm.  Hg.  As  soon  as 
compensation  of  the  heart  fails,  symptoms  of  breathlessness  (especially  on 
exertion),  palpitation,  and  the  like,  appear,  and  sometimes  in  paroxysmal 
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The  Skin. — ^Edema  is  usually  absent  in  renal  sclerosis;  when  it  does  occur, 
however  (as  in  the  ankles  and  limbs),  it  is  due  to  dilatation  and  failure  of  the 
heart.  The  skin  is  dry;  a  certain  degree  of  pallor  is  noticed,  and  often  it  has 
a  cyanotic  tinge.  Prurihts  and  trooblesome  eczema  are  frequently  present, 
and  muscular  cramps,  occurring  especially  in  the  calves  of  the  legs  and  at  night, 
may  also  be  associated.  The  general  nutrition  gradually  fails,  so  that  in  ad- 
vanced cases  the  debility  and  emaciation  are  extreme. 

Uremia  may  come  on  at  any  time  during  the  course  of  the  disease,  and  may 
be  the  first  symptomatic  manifestation;  it  may  either  be  sudden  and  severe 
in  its  onset  (acute  uremia),  or  mild,  insidious,  and  gradual  (chronic  uremia). 
Moderate  fever  may  attend  a  uremic  attack,  or  the  temperature  may  be  nor- 
mal; in  chronic  uremia,  with  prostration,  coma,  delirium,  and  feeble  pulse,  it 
may  be  even  subnormal. 

Among  the  complicationa  that  may  occur  are  the  following:  pneumonia, 
either  lobar  or  lobular;  pleuritis,  pericarditis,  bronchitis,  gastritis,  enteritis, 
peritonitis,  meningitis,  endocarditis,  emphysema,  phthisis,  acute  dermatitis 
exfoliativa  (Duckworth),  and  hepatic  cirrhosis. 

Diagnosis. — ^This  depends  in  great  part  upon  the  physical,  chemical, 
and  histologic  examination  of  the  urine.  Both  the  morning  and  evening 
urine  should  be  examined  repeatedly  for  albumin  and  casts,  since  one  examina- 
tion— and  especially  that  of  the  morning  urine — may  give  negative  results, 
owing  both  to  the  scarcity  of  these  two  pathologic  elements  and  to  the  fact 
that  one  or  both  may  be  altogether  absent  in  some  instances.  The  mere 
discovery  of  a  trace  of  albumin  or  of  a  few  casts  is  not  always  positive  evidence 
of  chronic  Bright's  disease,  as  both  may  exist  in  other  conditions.  But  the 
age,  habits,  and  symptoms  of  the  patient  must  be  studied  in  connection  with 
firequent  urinary  examinations ;  and  a  persistent  slight  albuminuria,  with  casts, 
and  the  passage  daily  of  large  quantities  of  clear,  pale  urine  of  low  specific 
gravity,  afford  sufficient  grounds  for  making  the  diagnosis.  The  test-meal 
for  renal  function  (vide  p.  956)  probably  gives  the  earliest  indication  of  di- 
minished kidney  efficiency  (Mosenthal  and  Lewis). 

Contracted  kidney  should  be  suspected  in  all  cases  in  which,  during  middle 
life,  either  one  or  more  of  the  following  symptoms  and  signs  may  be  noticed : 
Erequent  headache,  congestive  disorders,  repeated  epistaxis,  vertigo,  dimness 
of  vision,  intractable  conjunctival  irritation  (AUeman),  impaired  strength, 
dyspneic  attacks,  gastro-intestinal  dyspepsia,  noises  in  the  ear,  itching  of  the 
skin,  cramps  in  the  calves,  muscular  twitchings,  growing  mental  dulness,  in- 
creasing pulse-tension,  and  rigidity  and  tortuosity  of  the  temporal  and  radial 
arteries.  Sudden  coma,  convulsions,  amaurosis,  apoplexy,  vomiting,  or  dyspnee 
in  persons  in  the  middle  period  of  life,  with  or  without  a  history  of  polyuria 
should  create  the  suspicion  of  chronic  Bright's  disease.  It  will  be  found  in 
such  cases  that  there  has  been  a  diminution  in  the  urinary  flow  before  the 
attack.  Persons  of  gouty,  rheumatic,  or  alcohoUc  habits,  with  evidences  of 
cardiac  hypertrophy,  an  accentuated  aortic  second  sound,  and  a  hard  pulse 
are  often  readily  diagnosed  as  subjects  of  contracted  kidney  when  an  examina- 
tion of  the  urine  is  made. 

If  the  first  examination  of  the  patient  is  made  during  a  sudden  uremic  or 
^x>plectic  attack,  catheterization  should  be  done  if  necessary,  and  the  detection 
of  albuminuria  will  then  clear  the  diagnosis. 

In  order  to  differentiate  between  primary  renal  affection  with  secondary 
cardiac  hypertrophy  and  primary  heart  disease  with  a  secondary  congested 
kidney  occurring  late  in  the  case,  the  general  features,  course,  symptoms,  and 
signs  must  be  carefully  and  judiciously  balanced.  Prominent  cardiovascular 
changes  would  indicate  an  arteriosclerotic  kidney.    The  presence  of  a  diastolic 
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munnur  would  tend  to  exclude  primary  contracted  kidney  of  toxic  origin;  on 
the  other  hand,  an  albuminuric  retinitis  would  point  to  a  primary  renal  com- 
plaint. The  symptoms  of  ordinary  non-inflammatory  senile  kidney  may  not 
be  unlike  those  of  chronic  interstitial  nephritis,  though  not  so  severe;  and  yet, 
from  excessive  eating  and  drinking  at  times,  uremic  attacks  may  super\'ene 
to  cloud  the  diagnosis. 

Prognosis. — ^The  duration  of  chronic  interstitial  nephritis   varies.     In 
uncomplicated  cases  it  may  last  for  five,  ten,  twenty,  or  possibly  thirty  years. 
Complications  or  intercurrent  affections  may,  however,  shorten  the  duration 
very  much.   Janeway,  in  a  study  of  122  private  patients  whose  records  extended 
over  a  long  period  of  time  found  that  60  died  as  a  result  of  gradual  cardiac 
insufficiency;  46  of  uremia;  29  of  cerebral  apoplexy;  10  of  angina  pectoris; 
7  of  pulmonary  edema ;  13  of  complicating  acute  infectious  disease ;  the  renuiinder 
of  various  infrequent  complications  or  accidents.     The  postmortem  examinatioo 
may  show  the  characteristic  kidneys  in  one  who  during  life  had  no  s^-mptoms 
indicating  renal  disease,  and  whose  death  was  caused  by  some  intercurrent 
disease.    The  gradual  destruction  of  the  renal  parenchyma  and  its  replacement 
by  scar-tissue  cause  irreparable  damage  to  the  organs.     On  the  other  hand,  the 
fact  that  the  process  is  usually  a  slow  one  and  its  duration  long  is  compatible 
with  the  preservation  of  life  for  many  years,  and  with  comparative  comfort, 
even,  in  many  instances.    The  prognosis  in  a  given  case  depends  very  much 
upon  the  general  constitutional  condition,  the  cardiovascular  state,  and  the 
presence  or  absence  of  uremia  and  inflammatory  complications.    Cardiac 
dilatation  and  insufficiency  indicate  a  not  far  distant  end.     It  is  in  the  prognosis 
of  these  cases  that  the  various  functional  tests,  as  previously  described,  are  of 
so  much  value.     In  the  early  stages  of  the  disorder  salt  is  excreted  fully  in  the 
twenty-four  hours,  but  the  urine  is  of  a  low  specific  gravity  and  low  salt  con- 
centration.   Water  excretion  is  accompanied  by  polyuria,  nocturia,  and  a  low 
specific  gravity.     As  the  renal  insufficiency  progresses  the  phthalein  elimination 
becomes  decreased,  the  blood  urea  increases,  as  does  the  uric  acid.     In  the  ter- 
minal stages  phthalein  may  not  be  eliminated,  the  blood  nitrogen  reaches  ex- 
tremely high  figures,  salt  is  retained  as  well  as  lact  se,  and  the  specific  graNity 
of  the  urine  is  fixed  and  constant.     The  blood  creatinin  may  rise  to  over  5  mg. 
per  100  c.c.  of  blood  as  death  threatens.     Con\ailsive  and  apoplectic  seizures 
are  often  fatal,  and  hemorrhages,  persistent  vomiting,  and  diarrhea,  rrtinitif 
jiephritica,  coma,  and  delirium  render  the  prognosis  as  to  further  systemic 
tolerance  of  the  degenerated  kidneys  exceedingly  grave. 

Treatment. — An  early  recognition  of  the  disease  and  the  steadfast  practice 
of  careful  hygienic  measures  will  prevent,  to  a  considerable  degree,  the  advance 
of  the  cirrhotic  changes.  Noxious  substances  entering  into  the  etiology*  of  the 
afTection  nuist  be  avoided  and  removed  as  far  as  possible.  Alcoholics  must 
he  interdicted,  and  lead — when  the  cause  of  the  condition — must  be  kept  from 
furtluT  poisoning  the  system  by  a  change  of  occupation.  By  diminishing  these 
irritants  the  heart  and  blood-vessels  are  also  conserved — a  point  of  vital  im- 
portance. 

The  hygienic  treatment  nuist  embrace  a  regulation  of  all  the  hal)its  of  body 
and  modes  of  life.  The  patient  must  be  treated,  and  not  his  malady,  since 
that  is  incurai)le.  A  dietary  that  is  suitable  for  each  indi\'idual  case  must 
be  made  out;  it  must  be  the  aim  to  maintain  the  nutritive  equilibrium  of  the 
patient  without  producing  irritation  of  the  renal  epithelium.  Vaughan  holds 
that  a  salt -free  diet  protects  the  kidneys  by  decreasing  their  labor.  Saundb)*'^ 
rule  is  a  good  guide:  "Eat  very  sparingly  of  butcher's  meat;  avoid  malt  liquoiSi 
spirits,  and  strong  wines."  Red  meats  are  no  more  injurious  than  wIAb 
in  their  efi'ects  in  this  disease.     An  exclusive  milk  diet  may    be 
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for  short  periods  when  gastric  irritation  is  present.  Tervoert  and  van  Lier 
daim  that  their  experiments  and  clinical  experience  indicate  that  restriction 
to  a  milk  diet  in  cases  of  nephritis  with  retention  of  urea  is  decidedly  harmful. 
Von  Noorden  urges  that  milk  contains,  on  the  whole,  too  much  protein,  and 
recommends  that  it  should  be  restricted  to  3  pints  a  day,  to  which  1  pint  of 
cream  should  be  added.  Vegetables,  greens,  fruits,  and  light,  well-cooked 
farinaceous  articles  may  also  be  partaken  of,  and  cocoa  may  be  drunk.  The 
use  of  natural  mineral  waters  aids  in  the  renal  circulation  and  keeps  the  kid- 
neys flushed.  In  general,  a  mixed  diet  will  be  of  advantage;  the  nitrogenous 
and  carbohydrate  elements  (sugars  and  starches)  are  used  in  limited  amounts, 
while  pure  fats  and  fruits  (raw  or  cooked)  are  to  be  recommended.  I  would 
add  that  whole  milk,  diluted,  should  make  up  a  considerable  portion  of  the  diet, 
that  meats  be  allowed  in  small  quantity  once  daily,  as  a  rule,  and  that  we 
should  draw  largely  upon  the  vegetable  kingdom  for  aliment.  Stout  persons 
and  those  leading  sedentary  lives  should  have  less  food  than  those  taking  exer- 
cise, and  gastric  disorder  requires  the  elimination  of  all  but  soft,  bland  foods, 
or  a  liquid  diet  until  digestion  is  restored.  As  elsewhere  stated,  it  is  impos- 
sible to  lay  down  a  dietary  that  would  be  suitable  for  all  cases  on  account  of 
the  peculiarities  presented  by  the  individual  cases.  The  effect  of  a  given  diet 
is  to  be  noted  by  a  careful  observation  of  the  bodily  weight  and  by  oft-repeated 
examination  of  the  urine  and  blood.  Extremes  of  bodily  and  mental  activity 
should  be  avoided,  and  physical  exercise  should  be  moderate,  regular,  and 
taken  in  the  open  air,  provided  the  latter  be  warm  and  dry. 

A  change  of  residence  to  a  warm,  mild,  and  dry  climate  is  often  of  service. 
The  variability  and  humidity  of  temperate  climates,  particularly  during  winter, 
aggravate  this  disease,  while  a  sea  voyage  or  a  sojourn  at  some  southern, 
western,  or  European  resort,  where  the  soil  is  dry  and  sandy  and  the  climate 
equable,  may  be  very  beneficial. 

The  indications  for  medicinal  treatment  are  principally  as  follows:  The 
bowek  should  be  kept  free  by  the  aid  of  laxatives  (e,  g.,  trituratio  elaterini, 
gr.  J  to  j — 0.016-0.065)  or  laxative  alkaline  mineral  waters.  Bitter  tonics 
are  useful  in  some  cases  in  which  a  furred  tongue  and  indigestion  are  trouble- 
some. Acids  or  alkalies,  according  to  special  indications,  may  also  be  used 
simultaneously.  An  increased  vascular  tension,  such  as  to  place  a  serious 
strain  upon  the  heart;  the  other  extreme,  of  a  very  low  tension,  that  induces 
dropsy;  and  complications,  usually  uremic  (convulsions,  dyspnea,  headache), 
also  call  for  therapeutic  assistance.  High  tension  is  to  be  met  by  the  cautious 
use  of  nitroglycerin  in  gradually  ascending  doses,  beginning  with  1  minim  (0.065 
every  three  hours.  Headache,  vertigo,  and  the  so-called  renal  asthma  (dyspnea) 
are  also  often  relieved  by  this  drug.  A  too  great  reduction  in  the  arterial  ten- 
sion is  undesirable,  being  attended  with  danger  of  uremia  and  serous  effusions, 
owing  to  insufficient  urinary  excretion. 

Low  tension,  with  signs  of  cardiac  dilatation,  scanty  albuminous  urine, 
and  edema,  requires  heart  tonics  and  stimulants,  in  conjunction  with  purga- 
tives. Digitalis  (preferably  in  infusion)  has  good  effects,  especially  when 
combined  with  strychnin  nitrate.    The  salines  should  be  given  for  the  dropsy. 

Uremic  symptoms  should  be  treated  as  in  acute  Bright*s  disease  by  causing 

Erofuse  sweating  and  free  catharsis,  and  in  some  cases  by  phlebotomy.  In- 
alation  of  amyl  nitrite  or  chloroform,  or,  what  is  often  a  useful  and  necessary 
measure,  the  hypKxiermic  injection  of  morphin  (gr.  J — 0.0108),  may  be  tried 
in  convulsions,  severe  headache,  or  dyspnea.  White  and  Wilcox^  have  shown 
that  morphin  does  good  in  nephritis  by  diminishing  the  oxidizing  functions 
of  the  body  metabolism.  Le  Fevre  extols  chloral  for  its  more  lasting  action 
thui  chlorofcmDr 

'»Hh  Series. 
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Contracted  kidney  of  a  probable  malarial  or  syphilitic  origin  may  be 
fited  somewhat  by  the  use  of  arsenic  cautiously  and  the  iodids  respectiv^; 
but  no  drugs  can  possibly  restore  the  destroyed  renal  parenchyma  or  trans- 
form connective-tissue  cells  into  secreting  kidney  cells. 

Certain  recent  writers  (Rose,  Ferguson,  Wolff)  had  observed  the  disap- 
I>earance  of  casts  and  albuminuria  after  the  operation  of  nephropexy  in  which 
a  portion  of  the  capsule  had  been  removed.     In  1898  Edebohls  first  proposed 
the  cure  of  chronic  nephritis  by  operation — decapsulation.     He  reports  18 
cases  thus  treated,  and  in  each  operation  (except  2)  stripped  off  about  one-half 
of  the  capsule.    The  beneficial  and  curative  effects  indicated  by  an  increased 
flow  of  urine  and  the  disappearance  of  dropsy  tube-casts  and  albumin,  do  not 
show  themselves  usually  before  the  tenth  day.     It  is  not  a  helpful  operadoo 
in  advanced  cases  and  its  precise  value  as  a  therapeutic  measure  in  chronic 
nephritis  has  not  as  yet  been  determined.     While  the  majority  of  the  cases 
treated  surgically  belong  in  the  category  of  chronic  interstitial  nephritk, 
decapsulation  is  quite  as  appropriate  in  suitable  cases  of  the  parenchymatous 
variety. 


PYELITIS 

{Pydonepkritia;  PyonepkrUia) 

Definition. — Inflammation  of  the  pelvis  of  the  kidney.  The  compoand 
terms  above  represent  inflammation  of  the  kidney  structure  as  a  result  of, 
and  combined  with,  pyelitis. 

Pathology. — In  the  mildest  varieties  of  pyelitis  (the  catarrhal)  the  morbid 
changes  consist  simply  of  a  reddened,  swollen,  and  turbid  mucous  membrane, 
covered  with  an  exudation  of  viscid  mucopus  and  desquamated  epitheliiim. 
Ecchymoses  are  sometimes  seen.  The  urine  in  the  pelvis  of  the  kidney  is  aba 
turbid  from  the  admixed  pus-corpuscles  and  pelvic  epithelium.  In  calculous 
pyelitis  purulent  inflammation  and  ulceration  prevail,  and  the  kidney  structure 
is  also  involved  by  extension  (pyelonephritis).  Renal  abscesses  are  thus  fonned» 
and  small  dark  calculi  may  be  found  mingled  with  the  pus  in  small  abscess 
cavities;  or,  perhaps,  as  noted  before  {vide  Nephrolithiasis),  one  large  abscess 
cavity  may  replace  the  destroyed  renal  parenchyma  (pyonephrosis). 

A  diphtheritic  inflammation,  with  the  formation  of  a  false  membrane 
and  sloughing  of  the  pelvis,  sometimes  follows  the  severe  acute  infections. 
Marked  hemorrhagic  areas  may  be  seen  also.  In  tuberculous  pyelitis  there  is 
usually  an  association  of  nephritis  with  areas  of  tuberculous  softening  and 
ulceration,  and  later  pyonephrosis.  In  very  chronic  cases  the  pyelitis  may  be 
followed  by  an  infiltration  of  the  kidney  structure  with  cheesy  masses  that  may 
become  the  seat  of  calcification. 

Persistent  obstruction  leading  to  pyelitis  is  associated  with  dilatation  of 
the  pelvis  from  retention  of  urine  or  of  pus  (pyonephrosis).  This,  in  turn, 
from  prolonged  pressure,  causes  marked  atrophy  of  the  secreting  structure  of 
the  kidney.  There  is  also  an  increase  in  the  interstitial  tissue.  Herbst'  bas 
emphasized  the  frequency  of  acquired  stricture  of  the  lower  end  of  the  ureter  as 
a  cause  of  obscure  affections  of  the  kidney.  The  so-called  surgical  kidnetf  is 
found  when  an  acute  bilateral  pyelitis,  following  a  severe  cystitis,  has  excited  an 
acute  suppurative  inflammation  of  the  kidney.  Acute  suppurative  or  intersti- 
tial inflammation  of  the  kidney  due  to  metastatic  or  miliary  abscesses  is  consid- 
ered under  the  heading  Pyemia  {vide  p.  168). 

Etiology. — Pyelitis  rarely  is  primary  or  indej)endent  in  origin,  as  after 
1  Jour.  Amer.  Med.  Assoc.,  November  23,  1918,  p.  1722. 
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38iiTe  to  cold  and  wet.  The  principal  organisms  concerned  are  the  coUm 
fiitfy  streptococcus,  staphylococcus,  and  gonococcus.  The  secondary  causes 
lyelitis  are  as  follows:  (1)  renal  calculi  (the  most  frequent);  (2)  extension 
raid  through  the  ureteral  lymphatics  of  the  organisms  causing  urethritis  or 
dtis;  (3)  retention  of  decomposed  urine  in  the  pelvis  of  the  kidney;  (4) 
il  affections,  as  tubercle,  carcinoma,  and  acute  nephritis;  (5)  specific  fevers; 
fneign  bodies,  other  than  stone  in  the  pelvis;  (7)  irritating  diuretics.  To 
it  out  briefly  certain  additional  facts  bearing  upon  the  causation  of  pyelitis 
lie  order  named,  it  should  be  mentioned  that  ccdculaus  pyelitis  may  result 
n  the  irritation  of  the  constant  presence  and  passage  of  small  stones 
rtvel")»  or  even  of  uric-acid  "sand,"  as  well  as  from  the  large  dendritic 
oetions  that  send  offshoots  into  the  calyces.  Extensions  of  inflammation 
the  pelvis  from  lower  portions  of  the  urinary  tract  may  occur  in  protracted 
es  of  such  affections  as  gonorrheal  urethritis  and  puerperal  and  calculous 
titis.  The  preponderance  of  right-sided  pyelitis  has  recently  been  explained 
the  finding  of  a  direct  lymphatic  connection  between  the  colon  and  the  right 
ney  (Franke).  Obstructive  pyelitis  sometimes  follows  the  impaction  of 
al  calculi  or  of  other  foreign  bodies  in  the  ureter  when  there  is  pre-existing 
ammation  of  the  tract,  or  when,  as  usually  happens,  there  is  chemical  ir- 
ition  from  the  decomposition  of  the  accumulated  urine.  There  may  be 
truction  in  the  bladder  and  urethra,  as  from  enlarged  prostatic  tumors, 
cture,  phimosis,  and  paralysis  of  the  sphincter  vesicse,  or  as  in  paraplegia, 
ier  the  consideration  of  tuberculosis  and  carcinoma  of  the  kidney  is  included 
involvement  of  the  pelvis  by  these  conditions.  Infectious  pyelitis  may 
lit  from  small-pox,  diphtheria,  typhoid  fever,  and  scarlatina,  and  it  depends 
tk  the  presence  of  the  organbms  in  the  blood-stream.  It  is  usually  asso- 
ed  with  more  or  less  nephritis  (pyelonephritis).  Parasites,  such  as  the 
Qococcus  (hydatids),  dbtoma,  strongylus,  and  filaria,  may  give  rise  to  pye- 
.  Canthiuides,  cubebs,  copaiba,  turpentine,  and  diabetic  urine  even, 
'  nuely  excite  a  pyelitis  in  association  with  pyogenic  bacteria. 
Sjfmptoins* — ^Thesc  are  frequently  overshadowed  by  those  of  the  primary 
lative  condition:  they  are  varied  also  for  the  same  reason.  The  clinical 
ifestations  of  a  simple  catarrhal  pyelitis  are  slight  pain  and  tenderness 
le  region  of  the  affected  kidney  or  kidneys,  mild  fever,  with  a  turbid  urine 
yid  reaction,  showing  a  few  pus-celb,  a  little  mucus,  rarely  some  red  blood- 
»U8des,  and  a  trace  of  albumin. 

11  the  severer  varieties,  as  in  calculous  pyelitis,  especially  when  there  are 
cks  of  renal  colic,  the  urine  frequently  shows  to  the  naked  eye  the  presence 
ood  and  a  marked  amount  of  pus,  some  mucus,  and  at  times  the  transitional 
laU  epithelial  cells  from  the  middle  layers  of  the  mucosa.  In  obstructive 
itis  the  urine  sometimes  flows  freely  and  normally  for  a  while,  until  the 
sloping  pain  over  the  inflamed  kidney  ends  in  relief  by  the  expulsion  of  the 
ade  and  the  passage  of  purulent  urine.  This  alteration  of  normal  with 
id  urine  is  indicative  of  a  unilateral  pyelitis.  Ammoniacal  urine  is  met 
{ in  cystopyelitis.  Albuminuria  is  decidedly  shown  according  to  the  degree 
»yuria. 

11  chronic  suppurative  pyelitis  or  pyelonephritis  the  pyuria  is  variable 
i  in  quantity  and  constancy.  Intermittent  pyuria  may  be  due  to  the  tem- 
uy  blocking  of  the  ureter  by  a  stone  {vide  Obstructive  Pyelitis).  The 
18  seldom  mixed  with  epithelium  in  chronic  purulent  pyelitis.  The  asso- 
d  intermittent  fever  may  be  like  that  of  tuberculous  pyelitis,  and  marked 
tration,  anemia,  and  emaciation  are  concomitants.  Evidences  of  amyloid 
ige  may  be  revealed  in  long-standing  chronic  cases. 
n  severe  pyelitis  the  pain  is  often  acute,  coursing  doton  the  ureters.    The 
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Based  on  a  thorough  analysis  of  a  considerable  number  of  non-tuberculous 
renal  infections,  Cabot  and  Crabtree^  state  that,  if  with  clinical  evidence 
suggesting  a  renal  infection,  freshly  drawn  urine  shows  cocci  in  abundance 
with  a  small  amount  of  albumin,  a  few  red  blood-corpuscles  and  many  leuko- 
c^ytes  or  a  little  pus,  together  with  a  renal  function  at  or  near  normal  limits, 
a  diagnosis  of  coccus  infection  of  the  kidney  is  justified.  If,  on  the  other  hand, 
a  similar  examination  shows  many  bacilli,  a  httle  albumin  and  much  pus, 
with  a  markedly  diminished  kidney  function,  a  diagnosis  of  colon  bacillus 
infection  of  the  kidney  is  unavoidable. 

Difficulty  is  sometimes  experienced  in  diagnosticating  pyelitis  when  co- 
existent with  cystitis — pyelocystUii,  These  affections  will  not  be  confounded, 
however,  when  it  is  recollected  that  their  histories  differ.  There  is  pain  in 
one  lumbar  region  in  the  former,  and  in  the  bladder  in  the  latter. 

According  to  Rosenfeld:  (1)  an  alkaline  reaction  is  not  found  in  uncom- 
plicated pyelitis;  (2)  the  limit  of  albumin  in  the  urine, even  with  severest  cystitis, 
is  0.1  per  cent,  (maximum,  0.15).  Stress  is  laid  upon  the  relation  of  the  al- 
bumin contents,  which  is  from  two  to  three  times  greater  with  pyelitis  than  with 
cystitis. 

Prognosis. — Renal  complications  always  make  the  pyelitis  a  serious 
affection.  Catarrhal  cases  recover.  Calculous  pyelitis  tends  toward  chronic- 
ity.  Pyelonephritis  and  pyonephrosis  are  apt  to  end  fatally  from  exhaustion 
or  uremia.  Perforation  and  the  discharge  of  pus  into  the  peritoneal  cavity, 
pleural  sac,  intestine,  and  bronchi  even,  may  precede  death.  The  gravity  of 
all  cases  of  pyelitis  depends  upon  the  causes  and  upon  the  tendency  to  consecu- 
tive suppuration. 

Treatment. — ^This  varies  according  to  the  cause:  the  latter  needs  to  be 
removed,  its  effects  counteracted,  and  its  return  avoided.  The  treatment  of 
calculous  pyelitis  is  essentially  the  treatment  of  nephrolithiasis.  Primary 
inflammation  of  the  lower  portions  of  the  urinary  tract  must  be  combated; 
causes  of  retention  of  decomposed  urine,  as  a  urethral  stricture  or  enlarged 
prostate,  must  be  diminished;  infectious  fevers  must  be  judiciously  handled 
and  irritating  diuretics  withheld. 

Local  measures  are  of  value  in  all  forms  of  pyelitis.  Hot-water  bags, 
fomentations,  poultices,  and  dry  cupping  are  often  of  great  service.  Internally, 
the  use  of  diluents  is  to  be  recommended,  especially  the  alkaline  mineral  waters, 
flaxseed  tea,  barley-water,  skimmed  milk  and  buttermilk,  and  lemonade. 

Hexamethylenamin  is  the  most  valuable  drug  to  counteract  the  infection 
of  the  pelvis  of  the  kidney  and  the  associated  cystitis,  but  is  of  value  only  when 
the  urine  is  acid  in  reaction.  Surgical  intervention  is  necessary  in  severe 
purulent  pyelitis,  pyelonephritis,  and  pyonephrosis. 


HYDRONEPHROSIS 

Definition. — An  obstructive  accumulation  of  urinary  fluid  in  the  pelvis 
and  calyces  of  the  kidney;  it  may  cause  dilatation,  pyelitis,  or  inflammation 
and  atrophy  of  the  renal  structure. 

Pathology. — Hydronephrosis  is  usually  unilateral.  The  pathologic 
changes  consist  of  a  dilatation  of  the  pelvis  of  the  kidney,  associated  with  a 
degree  of  atrophy  of  the  renal  tissue  depending  upon  the  degree  and  persistence 
of  the  pressure.  The  accumulated  fluid  causes  flattening  and  atrophy  of  the 
papillae,  and  gradually  of  the  tubules  and  glomeruli,  as  the  dilatation  and  dis- 

*  Surg.f  Gyn.,  and  Obst.f  1916,  xxiii,  405. 
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tention  increase,  until  in  extreme  cases  remnants  only  of  the  renal  structure 
remain  in  the  walls  of  the  hydronephrotic  cyst.  The  mucous  membrane  lining 
the  pelvis  and  calyces  first  becomes  thinned,  and  later  thickened,  by  the  growth 
of  connective  tissue,  thus  forming  the  dense  sac  wall.  There  is  also  a  growth 
of  connective  tissue  in  the  renal  parenchyma,  medullary  and  cortical,  a  chronic 
nephritis  with  degeneration  and  atrophy  of  the  renal  cells  being  set  up. 

A  nephrydrotic  qfst  may  be  very  large,  containing  as  much  as  several 
gallons  of  liquid.     Sometimes  in  medium-sized  sacs  the  external  appearance  of 
the  walls  may  be  lobulated ;  the  interior,  however,  usually  shows  only  partial 
septa  projecting  from  the  wall  into  the  cavity  of  the  sac.     According  to  the 
seat  of  obstruction  one  or  both  ureters  may  also  be  dilated.     If  one  kidn^  is 
affected,  its  fellow  is  often  hypertrophied. 

The  fluid  contained  in  the  sac  varies  in  composition,  but  usually  is  a  clear, 
thin,  yellowish,  watery  urine.  The  specific  gravity  is  low,  and  the  reaction  is 
often  slightly  alkaline.  Traces  of  albumin,  urea,  uric  acid,  and  salts  are  found. 
Turbidity  may  be  present  owing  to  admixture  with  pus,  blood,  or  epithelium, 
but  only  in  instances  in  which  previous  inflammatory  conditions,  as  a  calculous 
pyelitis,  or  subsequent  complications  of  like  nature  have  existed. 

Etiology. — Hydronephrosis — or,  better,  nephrydrosis — ^is  in  most  instances 
secondarily  produced  by  diseases — congenital  or  acquired — that  cause  occlu- 
sion of  the  ureter.  Probably  from  20  to  35  per  cent,  of  cases  are  congenital 
(Roberts).  In  these  cases  the  causal  condition  is  one  of  stricture  due  to 
obstruction  caused  by  a  defective  development  or  malformation  in  the  urinaiy 
passage  of  one  or  both  sides,  usually  the  latter.  Thus,  there  may  be  a  val^T- 
like  formation  or  a  very  acute  insertion  of  the  ureter  into  the  kidney.  Pea- 
cock^ reports  a  case  with  multiple  ureters  and  primary  obstruction  in  the  poste- 
rior urethra.  The  dilation  has  occasionally  become  so  great  in  the  fetus  as 
to  cause  considerable  mechanical  difficulty  during  labor. 

Among  adults,  women  are  more  often  subject  to  hydronephrosis  than  men, 
and  especially  women  who  have  borne  children.  The  condition  may  be 
bilateral,  as  from  a  strictiu-e  low  down  and  due  to  gonorrheal  urethritis,  but 
more  often  it  is  unilateral.  The  causes  of  these  acquired  cases  are  as  follows: 
(1)  Impacted  calculi  in  the  lu^ter  or  renal  pelvis.  (2)  Disease  of  the  ureteral 
walls,  as  inflammatory  thickening  and  cicatricial  stenosis  from  ulcers.  Ge- 
raghty  and  Frontz  aver  that  the  most  frequent  cause  of  primary  hydronephrosb 
is  an  inflammatory  contraction  of  the  ureteropelvic  junction.  (3)  Flex- 
ion and  twisting  of  the  ureter,  as  from  movable  kidney.  (4)  Pressure 
upon  the  ureter  from  without,  as  by  tumors  and  constricting  bands  (pelvic 
adhesions).  The  gravid  and  retrodisplaced  uterus,  uterine  and  ovarian  neo- 
plasms, enlarged  and  prolapsed  spleen,  and  similar  conditions  causing  compres- 
sion or  traction  and  obliteration  of  the  lumen  of  the  ureter,  are  found  in  this 
class,  (o)  Calculus  of  the  lower  portion  of  the  ureter.  (6)  Diseases  and  tumors 
of  the  bladder  that  involve  the  ureteral  orifices,  particularly  carcinoma  and 
papilloma,  or  that  cause  retention,  as  prostatic  enlargement.  (7)  Urethral 
stricture.  (8)  According  to  Fenwick,  16  per  cent,  of  all  cases  are  the  result  d 
pressure  on  the  ureter  by  aberrant  renal  vessels. 

Symptoms. — These  depend  somewhat  upon  the  cause  and  extent  d 
the  hydronephrosis.  Marked  bilateral  disease,  when  congenital,  may  render 
the  fetus  unviable.  The  unilateral  variety  may  be  overlooked  for  years,  and 
no  svTnptoms  may  point  to  the  trouble  until  a  tumor  can  be  made  out  by  in- 
spection and  palpation,  or  until  the  ureter  of  the  remaining  kidney  may  be- 
come obstructed  and  symptoms  of  uremia  supervene.  The  latter  are  more  a|)C 
to  come  on,  and  earlier  too,  in  double  hydronephrosis. 

^  Jour,  Amer,  Med.  Assoc.,  April  8,  1916,  p.  1088. 
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NEW  GROWTHS  OF  THE  KIDNEY 

The  most  common  tumors  of  the  kidney  are  those  belonging  to  the  class 
of  adenomata  (benign)  and  those  that  are  either  sarcomatous  or  carcinomatous 
(malignant). 

Adenomata  may  be  congenital  or  acquired.  They  grow  in  the  cortex 
of  the  kidney  in  the  form  of  small  nodular  masses,  which  in  some  cases  may 
increase  to  a  considerable  size  before  any  symptoms  are  produced.  A  cystic 
growth  may  be  combined  with  adenoma  (cystic  adenoma),  and  lymphadenoTna 
is  also  occasionally  seen  as  a  secondary  growth.  Other  benign  tumors  that 
may  affect  the  kidney  are  angioma,  fibroma,  and  lipoma.  Very  large  vascular 
adenomata  may  become 'malignant.  Grawitz,  I^ubarsch,  Kelly,  and  others 
have  described  a  variety  of  tumor  (hypernephroma)  derived  from  aberrant 
adrenal  tissue  misplaced  in  the  kidney.  In  32  cases  Fraser  found  morphologic 
evidence  indicating  that  the  tumors  were  derived  from  renal  adenomata. 

Sjrmptoms. — ^The  important  points  in  the  diagnosis  of  hypernephroma  are 
hematuria  at  long  intervals,  pain  and  tumor,  the  latter  giving  rise  to  pressure 
symptoms.  Roentgen-ray  plates  are  of  value  in  differentiating  the  hematuria 
erf  stone  (Moffitt). 

Sarcoma  and  carcinoma  may  be  either  primary  or  secondary.  Sarcoma 
is  frequently  congenital  in  origin,  and  may  have  an  admixture  of  striped  mus- 
cular tissue.  The  presence  of  the  latter  in  the  kidney  points  to  developmental 
disturbances  during  embryonic  life  as  the  cause  of  a  variety  of  tumor  known 
as  rhabdomyoma.  Alveolar  sarcoma  is  also  met  with.  Renal  sarcoma  is  not 
uncommon  in  children. 

Rerud  carcinoma  is  probably  of  less  frequent  occurrence  than  sarcoma; 
it  may,  however,  be  found  in  children  as  well  as  in  aged  persons,  the  two  ex- 
tremes of  life.  Carcinoma  of  the  kidney  is  usually  of  the  soft  medullary  or 
encephaloid  variety.  As  a  primary  affection  it  probably  originates  in  the  renal 
tubules.  Secondary  carcinoma  of  the  kidney,  although  probably  more  fre- 
quent than  the  primary  form,  is  seldom  of  clinical  importance.  Renal  car- 
cinoma may  occur  as  a  diffuse  infiltration  or  in  nodular  masses,  one  kidney  usu- 
ally being  affected  in  primary  carcinoma.  The  tumor  sometimes  reaches  an 
enormous  size,  and  instances  are  recorded  in  which  nearly  the  whole  abdomen 
has  been  filled,  and  in  which  the  growth  weighed  as  much  as  31  pounds  (14 
kgms.,  Roberts).  Rhabdomyomata  do  not,  as  a  rule,  attain  a  very  large  size, 
though  sarcomata  may  grow  quite  large.  Softening  and  hemorrhage  within 
these  maligant  growths  may  occur.  The  pelvis  of  the  kidney  may  be  invaded, 
and  metastatic  areas  may  form  in  the  liver  or  the  lungs,  though  this  occurs 
in  the  case  of  primary  renal  carcinoma  less  readily  than  from  carcinoma  in 
other  organs.  The  renal  parenchyma  is  either  partially  or  wholly  destroyed, 
the  pyramids  being  attacked  later  than  the  cortex. 

Symptoms. — Lumbar  pain  on  the  affected  side  is  often  an  early  s>7nptom, 
and  may  persist  throughout  the  course  of  the  disease.  It  may  be  paroxysmal, 
and  be  felt  extending  down  the  thigh,  or  it  may  be  dull,  dragging,  and  limited 
in  character.  Pain  is  not,  however,  a  constant  symptom  in  a  certain  proportion 
of  the  cases. 

Hematuria  may  occur  early  or  late,  and  often  appears  before  any  tumor  is 
palpable.  The  blood  may  be  in  a  fluid  state  or  in  clots,  the  latter  not  seldom 
taking  the  form  of  pelvic  or  urethral  casts,  the  passage  of  which  may  give  rise 
to  colicky  pains.  Casts  of  the  ureter  sometimes  resemble  lumbricoid  worms. 
The  hemorrhage  may  be  excessive  and  cause  marked  weakness  and  a  symp- 
tomatic anemia,  superadded  to  the  cancerous  anemia  that  is  usually  present; 
on  the  other  hand,  it  may  be  so  slight  as  to  be  discoverable  only  microscopically. 
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fill.  Renal  colic,  excessive  hematuria^  and  a  gradually  lowered  vitality  may 
be  met  by  the  use  of  palliatives,  tonics,  and  by  nutritious  and  easily  digestible 
diet. 


11.    DISEASES  OF  THE  BLADDER 

CYSTTTIS 

Definition. — Inflammation  of  the  mucous  membrane  of  the  bladder. 
It  may  be  either  aciUe  or  chronic,  the  latter  being  clinically  the  much  more 
frequent  condition. 

ACUTE   CYSTITIS 

Pathology. — Cystoscopic  examination  performed  according  to  Pawlik's 
or  Kelly's  method,  hereafter  to  be  described,  reveals  an  intensely  hyperemic 
condition  of  the  vesical  mucosa,  which  is  puffy,  edematous,  and  of  a  bright  red 
color;  this  may  be  more  intense  at  points,  especially  in  the  vicinity  of  the 
trigone.  The  membrane  is  bathed  in  a  thick,  tenacious  mucopus,  and  here 
and  there  may  be  noted  denuded  areas,  the  exfoliated  epithelium  often 
hanging  in  shreds  from  the  bladder  wall.  Hemorrhagic  effusions  may  be 
observed.  In  the  severer  grades  of  the  disease  the  intense  general  hyperemia 
causes  a  disappearance  of  the  blood-vessels  that  are  to  be  seen  in  the  normal 
condition.  Occasionally  small  patches  of  ulceration,  due  to  abscess  formation 
(pUegmonoTis  cystitis),  may  be  observed,  and  in  rare  and  fatal  instances  the 
entire  bladder  wall  is  involved  in  a  necrotic  process. 

Etiology. — Cases  of  acute  cystitis  may  be  grouped  according  to  their 
origin  into  four  main  classes,  as  follows: 

(1)  Catarrhal. — Like  other  mucosse,  the  vesical  epithelium  is  very  responsive 
to  systemic  circulatory  disturbances.  Thus,  sudden  exposure  to  extremes  of 
cold  or  heat  or  violent  atmospheric  changes,  thereby  abruptly  suppressing  the 
action  of  the  skin,  may  be  potent  influences  in  the  etiology  of  the  disease. 
An  intense  acute  catarrhal  inflanmaation  may  follow  retention  of  the  urine  in 
the  bladder,  with  or  without  its  subsequent  decomposition;  it  may  also  be 
the  result  of  pressure  from  an  enlarged  prostate  or  other  tumor,  and  may  follow 
cystocele,  urethral  strictiu"e,  or  paresis  of  the  bladder  wall.  In  overdistention 
of  the  bladder,  with  the  accumulation  of  a  gallon  (4  liters)  or  more  of  urine, 
the  so-called  acute  exfoliative  cystitis  may  result,  in  which  the  entire  mucous 
membrane  of  the  bladder  may  be  shed,  and  the  symptoms  of  grave  uremic 
intoxication  supervene.  The  prolonged  retention  of  urine  is  followed  by 
decomposition  of  the  fluid,  and  this,  by  its  irritant  action,  always  excites  a 
pystitis  that  soon  assumes  the  chronic  type. 

(2)  Septic. — ^This  may  result  either  from  the  direct  introduction  of  pus- 
producing  germs  into  the  bladder  or  from  the  systemic  transmission  of  these 
micro-organisms  to  the  organ.  This  is  known  as  the  bacterial  origin  of  cystitis. 
Under  the  first  class  may  be  mentioned  the  passage  of  an  unclean  catheter 
or  sound;  this  is  a  cause  of  cystitis  in  puerperal  women,  and  in  men  who  are 
the  subjects  of  minor  grades  of  urethral  stricture,  and  who  have  been  sub- 
jected to  gradual  dilatation  by  means  of  bougies.  Gonorrheal  cystitis  is  also 
to  be  included  under  this  heading.  There  is  a  condition  known  as  febrile 
cystitis,  which  constitutes  the  second  class  of  septic  cases.  This  comprises 
the  vesical  inflammation  that  is  present  in  the  various  febrile  conditions,  and 
which  is  probably  a  direct  result  of  the  presence  in  the  urine  of  the  causal 
bacilli  or  their  toxins  (Fitz).    Thus,  in  all  of  the  infectious  diseases  and  fevers 
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(typhoid  and  the  other  exanthemata,  rheumatism,  diphtheria,  tuberculosb) 
there  is  noted  a  cystitis  of  varying  degrees  of  severity  that  can  be  accounted 
for  only  by  the  local  irritant  action  of  the  specific  germ  of  the  associated  disease, 
or  its  eliminating  toxins.  If  does  not  necessarily  follow,  however,  that  organ- 
isms in  the  urine  will  cause  a  cystitis.  The  BaciUus  typhosus,  for  example,  is 
very  generally  found  in  the  urine  of  individuab  sick  with  typhoid,  though 
rarely  does  a  cystitis  develop. 

(3)  Toxic. — Certain  drugs  when  introduced  into  the  S3rstem  manifest  an 
irritant  action  upon  the  vesical  mucosa,  and  promptly  excite  a  severe  grade 
of  acute  cystitis.    Prominent  among  these  may  be  mentioned  cantharides  and 
other  irritants  of  the  urinary  tract — cubebs,  copaiba,  and  sinapb.    Work»s^ 
in  coal-tar  dye-stuffs  are  sometimes  affected  with  acute  cystitis. 

(4)  Traumatic. — ^Traumatic  inflammation  of  the  bladder  follows  th^ 
improper  and  careless  use  of  the  catheter,  sound,  or  other  instrument;  the  presi..^ 
ence  in  the  bladder  of  calculi  or  other  foreign  bodies;  and  the  pressure  ct  tlh^^ 
fetus  in  parturition,  or  of  large  masses  of  impacted  feces. 

(5)  From  Adjacent  Inflammation. — Irritation  with  consequent  inflammatic^^ 
may  result  from  the  extension  of  an  inflammatory  process  from  surroundiir^j. 
structures  either  by  continuity  or  contiguity  of  tissue.    Thus,  a  cystitis  m^ «. 
follow  a  urethritis — gonorrheal  or  otherwise;  it  may  result  from  an  extenai^^ 
downward  of  a  ureteritis,  or  it  may  be  consequent  upon  a  vaginitis,  a  malign%jif 
neoplasm  of  an  adjacent  viscus,  a  salpingitis,  pelvic  peritonitis,  or  pelvic  abscess 
in  the  immediate  vicinity  of  the  bladder,  as  in  the  vesico-uterine  pouch. 

The  symptoms  of  acute  cystitis  are  very  marked.  Pain,  vesical  irrUalnl^, 
vesical  and  rectal  tenesnms,  frequency  of  micturUion,  fever,  and  urinary  chatty 
are  all  pronounced.  Prominent  among  these  is  pain,  which  may  be  most 
intense  and  is  the  earliest  and  most  persistent  manifestation  of  the  disease. 
Its  seat  is  the  suprapubic  region,  whence  it  may  radiate  to  the  sacral  regioo, 
the  perineum,  the  end  of  the  penis,  or  the  upper  portion  of  the  thighs;  it  b 
most  constant,  but  is  worst  just  before  micturition,  by  which  it  may  be  al- 
leviated. It  is  considerably  relieved  by  the  rcumbent  posture,  and  b  ag- 
gravated by  pressure  over  the  bladder. 

With  the  pain,  and  probably  ranking  second  in  severity,  is  the  redal  and 
vesical  tenesmus,  or  strangury.  There  is  an  almost  constant  desire  to  urinate. 
The  urine  may  be  opaque  or  highly  colored.  It  is  often  bloody  (in  ver>'  acute 
cases  the  vesical  contents  may  consist  of  a  small  quantity  of  pure  blood  only), 
is  of  a  specific  gravity  varying  from  1005  to  1030  (in  the  febrile  cases),  and 
contains  pus-corpuscles,  mucous  flakes,  shreds  of  disintegrated  and  exfoliated 
epithelium  (bladder),  and  micro-organisms.  Thomas  R.  Brown,  in  a  bactcrio; 
logic  study  of  26  cases,  found  the  exciting  causes  as  follows:  Bacilhu  cdi 
communis,  57.7  per  cent.;  Staphylococcus  pyogenes  aUms,  19.2  per  cent.; 
Staphylococcus  pyogenes  aureus,  7.7  per  cent.;  and  Bacillus  pyocyanetu, 
Bacillus  typhosus,  and  Bacillus  proteus  vulgaris  (Haiser),  each  3.8  per  cent. 

Gonorrheal  infection  may  invade  the  vesical  mucosae  when  mixed  or  pure 
cultures  of  this  organism  are  recoverable  from  the  urine;  fungous  mycelial 
threads  and  yeast-cells  have  even  been  found  in  certain  cases  (mycotic  cystUif)- 
The  urine  is  commonly  acid  in  reaction,  though  Brown  found  it  alkaline  where 
the  excitant  was  the  Bacillus  proteus  vulgaris.  It  may  become  less  add  or 
alkaline  should  the  condition  become  modified.  More  or  less  albumin  will  be 
noted,  and  on  standing  a  dense  sediment  forms  in  the  bottom  of  the  flist 
which  is  composed  of  all  the  foregoing  substances,  as  shown  by  chemical  md 
microscopic  examination.  The  total  quantity  of  urine  voided  in  the  twenty- 
four  hours  may  be  normal  in  amount  or  even  slightly  in  excess  of  the  nonDiL 
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On  the  other  hand,  if  exfoliation  of  the  mucous  membrane  takes  place,  there 
may  occur  partial  or  even  total  suppression  of  the  urine. 

Fever,  with  or  without  an  initial  rigor,  persists  throughout  the  attack, 
but  is  not  of  a  severe  type,  save  in  the  septic  and  malignant  (diphtheritic) 
forms  of  the  disease,  when  it  may  reach  103"*  to  105*"  F.  (39.4°-40.5°  C). 

Abecesses  may  form,  and  betray  themselves  by  localized  pain,  tenderness, 
and,  in  some  cases  by  a  circumscribed  induration  requiring  surgical  treatment. 

In  the  variety  associated  with  extreme  exfoliation  of  the  vesical  mucosa 
grave  uremic  manifeetaiions  follow.  These  include  all  the  features  of  the  ty- 
phoid state  (dry,  brown  tongue,  mild  delirium,  nervous  and  muscular  twitching; 
headache;  gastric  disturbances;  and  coma).  There  is  also  some  degree  of 
malaise  and  anorexia. 

It  must  not  be  forgotten  that  acute  cystitis  may  represent  an  acute  exacerba- 
tion in  the  chronic  form,  and  at  times  may  assume  a  severe  type  of  the  disease. 

Diagnosis. — Cystitis  should  be  readily  recognized  from  the  history  of 
the  case  and  the  frequency  of  the  two  almost  pathognomonic  symptoms — 
suprapubic  pain  and  vesical  tenesmus.  An  examination  of  the  urine  will 
reveal  the  characteristic  clinical  features.  The  percentage  of  albumin  is  usually 
much  larger  in  nephritis  than  in  irritability  of  the  bladder.  The  differentiation 
between  cystitis  and  vesical  irritability  will  be  noted  under  the  latter  condition. 
Urethritis  may  be  excluded  by  means  of  the  two-glass  test.  For  example, 
if  urination  into  two  glasses  reveals  pus  in  both,  after  carefully  washing  out 
the  urethra  as  far  as  the  compressor  urethrse  muscle,  it  is  "very  positive  proof 
that  cystitis  or  some  inflanmiation  further  up  the  canal  is  present"  (Greene 
and  Brooks). 

The  prognosis  of  the  milder  grades  of  cystitis  is  good;  the  septic  and 
malignant  cases  o£Fer  a  much  graver  outlook.  Extension  of  the  process  up- 
ward toward  the  kidneys  is  always  serious. 

The  treatment  of  acute  cystitis  includes  prophylactic,  hygienic,  and  me- 
dicinal measures. 

Prophylactic. — ^Most  important  is  the  prevention  of  the  disease,  and  this 
includes,  in  addition  to  the  usual  care  of  the  body,  the  observance  of  thorough 
asepsis  during  catheterization. 

Hygienic. — ^The  cause  of  the  disease,  if  evident  (calculus,  external  pressure), 
should  be  sought  and  removed.  The  patient  should  at  once  be  placed  abso- 
lutely at  rest  in  the  recumbent  posture.  The  diet  must  be  regulated,  and  all 
irritating,  highly  seasoned  articles  of  food  must  be  interdicted.  Alcohol  in 
any  form  is  prohibited.  An  absolute  milk  diet  will  be  most  beneficial.  The 
patient  should  be  instructed  to  drink  freely  of  water  and  other  diluent  drinks. 
The  free  action  of  the  skin  may  be  secured  by  friction  and  warm  bathing. 

MedidnaL — ^The  drugs  to  be  employed  are  the  saline  laxatives  and  the 
various  mild  diuretics  and  urinary  antiseptics.  The  reaction  of  the  urine 
wiU  indicate  the  variety  of  antiseptic  to  be  employed.  If  it  be  acid,  hexa- 
methylenamin  is  the  drug  that  is  indicated.  It  may  be  given  in  doses  up  to 
60  grains  (4.0)  a  day.  In  alkaline  conditions  of  the  urine  probably  the  most 
valuable  drugs  are  benzoic  and  boric  acids  and  salol.  Benzoic  acid  is  best 
administered  in  the  form  of  ammonium  benzoate,  which  may  be  given  in 
10-grain  (0.6)  doses  thrice  daily.  If  possible  it  is  best  to  acidify  the  urine  by 
giving  acid  sodium  phosphate  or  some  such  drug  and  then  give  hexamethylen- 
amin.  Hot  applications  and  hot  local  bathing  (sitz-baths)  will  do  much  to 
relieve  the  pain  and  tenesmus;  if  these  be  severe,  a  rectal  suppository  of 
opium  and  belladonna  or  an  enema  of  chloral  hydrate  will  generally  give 
prompt  relief.  Tincture  of  cannabis  indica,  administered  internally,  may* 
answer  if  opium  be  contraindicated.    Under  audi  a  ooone  as  the  preceding  a 
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slowly,  and  not  more  than  twice  or  thrice  daily  in  severe  cases,  and  much  less 
frequently  in  ordinary  cases,  according  to  the  exigencies  of  the  condition. 

Vesical  medication  may  be  secured  by  means  of  the  funnel  after  irrigation, 
the  medicating  substances  being  dissolved  in  a  pint  of  water  and  allowed  to 
flow  slowly  in  and  out  of  the  bladder.  The  drugs  that  may  be  used  in  this 
manner  are  silver  nitrate  or  zinc  sulphate  (1-5  gr.  to  the  ounce — 0.065-0.3  to 
30.0)  or  a  saturated  solution  of  boric  acid.  If  the  salts  of  zinc  or  silver  are  used, 
not  more  than  an  ounce  of  the  solution  should  be  allowed  to  enter  the  bladder, 
and  much  less  than  this  amount  will  generally  suffice.  In  cases  in  which  there 
exist  patches  of  ulceration  the  application  must  be  made  directly  to  these  areas 
through  the  endoscope  or  cystoscope.  Stronger  solutions  may  now  be  em- 
ployed, as  silver  nitrate,  20  to  30  gr.  (1.3-2.0)  to  the  ounce.  This  application 
should  be  followed  by  a  slight  irrigation  of  the  bladder. 

When  this  local  medication  fails  to  effect  a  cure,  permanent  drainage  of 
the  bladder  must  be  secured — in  the  male  by  a  suprapubic  or  perineal  incision, 
and  in  the  female  by  the  establishment  of  a  vesicovaginal  fistula.  This  places 
the  bladder  absolutely  at  rest,  and  gives  the  inflamed  mucosa  a  chance  to  heal 
under  proper  medication. 

As  to  internal  remedies,  various  agents  that  possess  a  local  stimulating 
effect  upon  the  genito-urinary  tract  are  advised  by  most  authors,  but  I  think 
little  is  to  be  gained  from  their  employment  as  compared  with  the  results 
achievable  from  topical  treatment.  Most  efficacious  amotig  internal  remedies 
are  oil  of  sandalwood,  terebene,  hexamethylenamin  if  the  urine  be  acid. 
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Primary  new  growths  of  the  bladder  are  exceedingly  rare,  occurring,  how- 
ever, with  greater  frequency  in  males  in  about  the  proportion  of  3  to  1 ;  they  may 
be  either  benign  or  malignant.  On  the  other  hand,  secondary  neoplasmata, 
particularly  carcinomata,  are  relatively  common.  The  most  frequent  variety 
of  new  growth  encountered  is  carcinoma,  particularly  the  so-called  villous  or 
papillomatous  carcinoma,  Williams  finding  in  20  women  affected  with  bladder 
tumor,  carcinoma  in  16.  Other  growths  are  sarcomatous,  fibromatous,  cystic, 
and  papillomatous  in  nature. 

The  symptoms  are  the  same  for  all  varieties,  and  include,  first  and  most 
commonly,  hemorrhage  (which  is  both  persistent  and  free),  together  with  pain, 
frequency  of  micturition,  and  occasionally  the  discharge  of  detached  frag- 
ments of  the  growth.  In  carcinomatous  cases  of  advanced  standing  cachexia 
will  be  marked.  By  means  of  the  cystoscope  the  nature  of  the  complaint  is 
disclosed.  In  the  case  of  secondary  growths  the  primary  tumor  may  often 
be  detected. 

The  prognosis,  of  course,  will  depend  upon  the  nature  of  the  growth. 

The  treatment  is  purely  surgical. 


VESICAL  HEMORRHAGE 

Hemorrhage  of  the  bladder  has  been  mentioned  as  a  symptom  of  various 
affections,  both  general  and  local,  among  the  former  being  leukemia  and  malarial 
hematuria,  and  among  the  latter  nephrolithiasis  and  tuberculosis  and  carcinoma 
of  the  bladder.  It  is  also  a  prominent  manifestation  in  stone  in  the  bladder, 
and  not  infrequently  appears  in  pregnancy  (late).    Independently  of  the  openr 
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tion  of  all  of  the  above-mentioned  etiologic  factors,  hemorrhage  has  been  known 
to  occur  from  the  bladder,  and  recent  precise  methods  of  exploring  the  viscus 
(endoscopic  examination)  have  shown  it  to  be  due  to  a  hemorrhoidal  state  of 
the  vessels  or  to  ulceration.  The  hemorrhage  may  be  profuse,  and,  rarely, 
even  fatal  in  its  effects. 

The  diagnosis  is  based  in  part  upon  the  absence  of  the  more  obvious  causes 
of  hematuria  and  the  presence  of  free  bleedings,  but  chiefly  upon  the  result  of 
a  careful  cystoscopic  exploration  of  the  bladder. 

The  prognosis,  so  far  as  my  experience  extends,  is  eminently  favorable, 
though  a  few  fatal  cases  have  been  reported. 

Treatment. — ^This  is  mainly  local.  The  bladder  may  be  irrigated  widi 
an  astringent  solution  (1  per  cent,  tannic  acid,  ^  per  cent,  alum),  and  this 
may  be  alternated  with  an  antiseptic  solution  (3  per  cent,  boric  add,  1  per 
cent.  saUcylic  acid). 
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IRRrrABUlTY   OF   THE   BLADDER 

Definition* — By  this  term  is  meant  a  condition  of  the  bladder  in  whidi 
there  exists  a  hyperesthesia  of  the  organ,  especially  of  the  neck — that  pcM^ 
tion  surrounding  the  urethral  and  ureteral  orifices  {vesical  trigone) — ^without 
the  presence  of  any  tangible  cause  therefor.  This  must  be  distinguished  from 
the  irritability  that  is  associated  with  true  organic  disease  of  the  bladder  it- 
self, as  in  the  presence  of  calculi,  tumors,  or  fissure  of  the  neck,  or  with  disease 
of  the  surrounding  structures. 

Pathology. — Cystoscopic  examination  of  the  bladder  may  reveal  a  slight 
increase  in  the  vascularity  of  the  mucous  membrane.  The  condition  of  i^ 
ritable  bladder  in  women,  which  has  previously  been  held  to  be  a  purely  Umc- 
tional  derangement,  is  now  regarded  by  Dacheux  and  Zuckerkandl  as  a  localized 
hyperemia,  especially  at  the  has  fond,  and  less  often  at  the  beginning  of  the 
urethra. 

Etiology. — While  in  many  instances  no  well-defined  causal  relations  can 
be  determined,  it  is  very  generally  true  that  the  patients  who  are  the  subjects 
of  vesical  irritability  are  individuals  of  a  neurotic  temperament,  verj*  often 
manifesting  strong  hysteric  tendencies.  They  are  generally  ill-nourished, 
fretful,  irritable,  peevish,  suffering  almost  constantly  from  vague  neuralgic 
attacks  in  different  portions  of  the  body  (cephalalgia,  tic  douloureux,  lumbo- 
sacral pain),  and  in  a  chronic  condition  of  physical  prostration.  Frequently 
they  eventually  develop  a  true  hypochondriasis  or  melancholia.  In  others 
there  may  be  found  a  history  of  extreme  mental  and  physical  tire,  overwork, 
business  anxiety,  overindulgence  in  venery,  menstrual  irregularity,  dysmeno^ 
rhea,  ovarian  or  uterine  disorders,  long-continued  gastro-intestinal  disturbance 
(dyspepsia),  improper  hygienic  surroundings,  improper  regimen,  indulgence 
in  late  hours,  and  a  general  lack  of  will-power.  It  must,  however,  be  remeni- 
bered  that  subjects  of  chronic  malarial  intoxication  very  often  manifest  aD 
the  symptoms  of  vesical  irritability,  marked,  it  may  be,  by  a  feature  of  moieor 
less  periodicity.  The  condition  must  commonly,  however,  be  regarded  as 
belonging  essentially  to  the  large  group  of  neuroses. 

In  a  certain  percentage  of  cases  the  bladder  trouble  is  a  reflex  manifcstttioo 
of  some  disease  of  an  adjacent  organ,  as  the  urethra,  ureter,  vagina,  rectmn. 
anus,  or  the  internal  organs  of  generation.  These  are  not,  however,  to  be  looked 
upon  as  cases  of  true  neurotic  vesical  irritability. 
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'able  bladder  are  mainly  extreme  painfulness  and 

.issoeiated  with  marked  vesical  and  rectal  tenesmus, 

k  iys  or  altogether  relieved  by  micturition;  indeed,  the 

w  vcre,  or  even  worse  after,  than  before,  the  voiding  of  the 

r.  this  true  when  there  coexists  a  more  or  less  spasmodic 

wf  the  bladder  walls,  the  hypersensitive  mucosa  then  being 

:  he  patient  suffering  at  times  to  such  an  extent  as  to  be  thrown 

i  state  of  collapse.     There  is  usually  a  sense  of  weight  or  pressure 

;  region,  which  is  largely  relieved  when  the  patient  assumes  the 

posture.     Urination  is  often  performed  spasmodically,  or  there 

•CW7/1  of  the  urethra  and  neck  of  the  bladder  resulting  in  an  utter 

perform  the  act.    The  urine  may  be  normal  in  appearance  and 

ery  often  it  is  increased  in  quantity  (hysteric  polyuria),  and  at 

►posite  may  be  true  and  more  or  less  suppression  be  noted. 

Jis. — Very  frequently  will  simple  vesical  irritability  be  confounded 

ostitis.     The  points  of  differentiation,  however,  are  as  follows: 


RiTABLE  Bladder 

is  of   a  neurotic   temperar 
generally  gives  no  history 
bladder  cUseasc  nor  of  opera- 
the  bladder. 
,  and  often  worse  aRer  mio 

ional  symptoms  are  those  of 

iression. 

fatally. 

es  not  present  any  marked 

n  its  physical  or  chemical 

It  may  show  hyperacidity, 

concentration,  or  dilution. 

06  of  the  mucosa  is  negative 

'OOB, 

18  always  protracted. 


CrsTms 

May  occur  in  any  individual,  irrespective 
of  temperament.  It  frequently  follows 
catheterization,  sounding,  or  other  trau- 
matism. 

The  pain  is  usually  much  relieved  by  mic- 
turition. 

The  constitutional  symptoms  are  not 
marked,  save  in  grave  cases. 

May  result  fatally. 

There  are  always  present  marked  and 
characteristic  alterations  in  the  physi- 
cal and  chemical  qualities  of  the  urine. 

Cystoscopic  exploration  reveals  the  angry 
and  diseased  mucosa,  and  may  show 
the  cause  (calculus,  tumor). 

The  duration  of  acute  attacks  may  be 
short. 


(is. — Good  as  regards  life;  doubtful  as  regards  the  ultimate  cure  of 

ent. — Since  the  condition  is  largely  one  of  neurotic  origin,  the 
the  physician  must  be  directed  mainly  toward  a  betterment  of 
the  nervous  system.  Absolute  rest,  physical  and  mental,  must  be 
Dy  and  the  patient  must  be  subjected  to  a  course  of  strict  moral 
lever  this  may  be  deemed  necessary.  Any  cause  of  reflex  irrita- 
e  removed,  and  a  careful  search  should  be  instituted  for  some 
>n  as  cervical  stenosis,  uterine  displacements,  anal  fissure,  hemor- 
ture  of  the  rectum,  vaginitis,  urethritis,  tuberculous  infection  of 
ds  of  the  urethra,  chronic  gastro-intestinal  catarrh,  and  the  like, 
f  the  patient  must  be  inquired  into,  and  late  hours,  the  eating  of 
d  unwholesome  articles  of  food,  masturbation,  or  the  reading  of 
nd  trashy  literature  corrected.  In  many  instances  the  pronounced 
condition  demands  a  course,  more  or  less  protracted,  of  the  Weir 
t  treatment  (vide  Neurasthenia,  p.  1187).  The  urine  should  be 
jnined  for  pathologic  features,  and  by  an  appropriate  course  of 
should  be  rendered  as  bland  and  unirritating  as  possible.  Large 
uent  drinks  may  be  of  benefit,  and  if  these  be  combined  with 
i  administration  of  nerve  sedatives  and  antispasmodics,  a  marked 
of  the  patient's  condition  may  be  secured.    In  cases  associated 
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with  spasmodic  muscular  contraction  it  may  become  necessary  to  employ 
an  occasional  suppository  of  opium  and  belladonna,  or  an  enema  of  chloral 
hydrate.  Change  of  air  and  scene,  regulation  of  the  diet,  the  institution  <^  t 
proper  course  of  gymnastics,  mental  and  physical,  and  the  observance  of  a 
happy  and  cheerful  atmosphere  will  generally  do  much  to  improve  the  patient's 
condition.  The  administration  of  tonics  (strychnin,  iron)  and  the  prevention 
of  constipation  are  very  essential.  Especially  must  it  be  remembered  that  in 
all  these  cases  of  simple  vesical  irritability  physical  exploration  of  the  bladder 
is  absolutely  contraindicated.  The  patient's  mind  must  be  directed  away  from 
the  bladder  in  order  to  secure  good  results. 

NEUROSES   OF  UlCTURrnON 

1.  Incontinence  of  Urine  (Enuresis), — An  inability  to  retain  the  urine. 
This  may  arise  from  a  number  of  causes.  Frequently  it  is  the  result  of  some 
lesion  of  the  spinal  cord  involving  the  sphincteric  center  of  the  bladder;  this  is 
known  as  paralytic  incontinence,  and  is  to  be  recognized  by  a  constant  dribbling, 
alternating  with  spurts  of  urine  when  voluntary  or  involuntary  muscular 
action  is  brought  into  play)  as  in  the  act  of  coughing,  sneezing,  or  bending  fo^ 
ward  of  the  body.  It  may  be  the  result  of  a  general  bodily  weakness  or  after 
prostrating  diseases  (typhoid,  late  stages  of  pulmonary  tuberculosis).  Again, 
it  may  result  from  some  local  conditidn  in  the  bladder  or  urethra.  Here  may 
be  mentioned  paralysis  of  the  urethra  from  overdilatation  or  from  traumatism, 
or  that  due  to  pressure  of  the  fetal  head  in  a  prolonged  labor;  imperfect  vesical 
innervation;  overdistention  of  the  bladder,  producing  a  paresis  of  its  wills; 
or  from  some  temporary  obstruction  at  the  urethra  or  base  of  the  bladder, 
such  as  a  tumor  or  a  sharply  retroflexed  uterus.  It  may  be  a  result  of  o\•€^ 
distention  of  the  bladder,  with  partial  paralysis  of  the  sphincter,  the  bladder 
remaining  overfilled,  while  there  is  a  constant  escape  of  a  few  drops  of  urine 
(incontinence  of  retention).  It  may  follow  some  local  causes  of  irritation,  as 
the  presence  of  vesical  calculi,  pressure  from  an  anteflexed  uterus  upon  the 
fundus  of  the  bladder,  cystitis,  and  parasites.  The  condition  known  as  fpw- 
inodic  incontinence  is  that  due  to  an  overaction  of  the  compressor  muscle  of 
the  bladder,  as  a  consequence  of  which  there  is  a  diminution  of  the  vesical 
capacity,  the  urine  being  forcibly  and  involuntarily  ejected  at  irregular  inter- 
vals. Finally,  nocturnal  enuresis  is  that  variety  which  is  so  common  in  younjj, 
delicate,  and  often  neurotic  children :  this  is  usually  noticed  in  the  early  hours  of 
sleep,  and  is  often  the  result  of  some  local  irritation  acting  upon  a  h>'per8ensiti>'e 
organism,  such  as  the  presence  of  oxyurias,  an  elongated  prepuce,  contractioo 
of  the  urethral  meatus,  or  masturbation.  Bierhoff  is  of  the  opinion  that  the 
essential  or  ultimate  condition  is  hyperesthesia  of  the  deep  urethra  or  sphincter 
from  h\^peremia  or  inflammation.  Pelzman  found  on  cystoscopic  examinatioD 
trabeculation  of  the  bladder  varying  in  degree  from  a  mild  to  a  marked  tA^pc. 
Nocturnal  incontinence  may  be  a  manifestation  of  nocturnal  epilepsy  or  of  in- 
cipient cerebral  or  spinal  disease  (Fitz).  Adenoid  vegetations  may  bear  an 
indirect  causative  relation  to  the  condition,  and  it  may  be  a  symptom  of  thjToid 
hypoplasia.  In  the  female,  urethral  papillomata  and  caruncles  have  been 
assigned  as  causes.  The  hj-peracidity  of  the  urine  associated  with  podagra 
may  also  excite  enuresis.  The  constant  escape  of  urine  in  the  paretic  cases  b 
apt  to  result  in  extensive  excoriation  of  the  parts. 

The  treatment  varies  according  to  the  cause.  The  enuresis  of  children,  if 
left  alone,  will  eventually  cure  itself  as  the  age  and  strength  of  the  patient 
increases,  though  obvious  exciting  causes,  if  present,  should  be  removed 
if  not  impracticable.  Good  hygiene,  systematic  evacuation  of  the  bladder, 
elevation  of  the  hips  on  a  pillow  in  bed,  plenty  of  out-of-door  exercise,  a  chan^ 
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to  the  seashore  or  mountains,  an  abundance  of  suitable  and  strengthening 
foody  mainly  vegetable,  so  that  a  large  proportion  of  the  fluid  output  occurs  by 
way  of  the  intestines,  with  a  minimum  of  water,  and  milk,  especially  late  in  the 
day,  and  the  administration  of  tonics  (iron,  cod-liver  or  olive  oil,  and  strychnin), 
will  generally  effect  a  cure.  The  fluidextract  of  rhus  aromatica  in  5  to  15 
drop  doses,  thrice  daily,  has  been  very  beneficial  in  children.  Excellent  results 
often  follow  the  administration  of  minute  doses  of  atropin  or  tincture  of  bella- 
dmma. 

In  very  delicate  or  feeble  children  suffering  from  enuresis  I  give  a  motor 
tonic  and  stimulant  (tr.  nucis  vom.).  In  cases  showing  marked  hyperacidity 
the  alkalies  or  alkaline  mineral  waters,  with  careful  rearrangement  of  the  diet, 
are  indicated.  Klotz  advises  to  raise  the  foot  of  the  bed  and  make  the  patient 
sleep  on  his  side.  Again,  the  little  suflFerer  may  be  wakened  prior  to  the  hour 
for  the  occurrence  of  the  incontinence. 

Spasmodic  action  of  the  vesical  compressor  may  be  relieved  by  the  cautious 
use  of  the  motor  depressants,  while  its  converse,  paresis,  demands  the  exhibition 
<rf  full  doses  of  strychnin  or  tincture  of  nux  vomica.  The  judicious  and  careful 
use  of  the  catheter,  followed  by  the  administration  of  strychinin,  will  promptly 
effect  a  cure  in  the  incontinence  of  retention  not  caused  by  an  organic  obstruc- 
tion such  as  an  enlarged  prostate.  Any  local  cause  of  vesical  irritation  must 
be  removed.  Galvanism  in  the  paretic  cases,  applied  both  to  the  bladder 
and  to  the  urethra,  may  be  of  service.  Forchheimer  uses  the  faradic  current; 
in  girk  one  pole  is  introduced  into  the  vagina,  in  boys  into  the  rectum,  while 
the  other  pole  is  placed  over  the  region  of  the  bladder.  The  current  must  not 
be  of  too  great  strength,  and  he  begins  with  the  weakest  induction  current, 
which  is  gradually  increased.  In  the  female  Sanger  suggests  massage  of  the 
urethra.  Vibratory  massage  has  proved  successful  in  a  few  cases.  Should 
excoriation  occur,  bland  ointments,  as  of  zinc  oxid  and  lanolin,  should  be  used. 
Removal  of  adenoid  vegetations  has  been  recommended  in  cases  in  which  they 
produce  conditions  of  malnutrition.  For  cases  caused  by  thyroid  insufficiency, 
the  use  of  thyroid  extract  will  relieve  the  enuresis  and  also  bring  about  marked 
improvement  in  the  general  physical  and  mental  condition.  Mikhailoff^  re- 
ports prompt  benefit  following  treatment  with  pituitary  extract. 

2.  Retention. — Nervous  retention  of  the  unne  is  occasionally  encountered 
in  hysteric  and  highly  neurotic  individuals.  Its  most  common  manifestation 
is  an  inability  to  urinate  in  the  presence  of  others.  It  is  also  occasionally 
noted  after  childbirth,  when  it  may  be  due  to  nervous  reaction,  to  edema 
and  tortuosity  of  the  urethra,  or  to  a  temporary  inability  of  the  bladder  walls 
to  contract  upon  their  contents,  thereby  permitting  a  longer  retention  of  the 
vesical  contents,  and  even  favoring  overdistention  of  the  organ.  If  the  urine 
be  allowed  to  remain  for  too  long  a  period  in  the  bladder,  fermentative  changes 
follow  and  a  secondary  cystitis  will  result.  Under  these  circumstances  an 
exfoliation  of  a  portion  or  even  of  the  entire  bladder  epithelium  may  be  noted. 

The  treatment  consists  in  the  administration  of  strychnin  and  other  nerve 
tonics,  in  building  up  the  general  constitution,  and  in  affording  a  change  of  air 
and  recreation.  In  that  variety  following  childbirth  the  patient  should  be 
urged  to  make  vohintary  efforts  at  micturition,  and  these  may  be  seconded  by 
the  firm  application  of  an  abdominal  binder  and  compress,  or  of  hot,  moist 
flannel  cloths,  kept  up  for  twenty  minutes  or  a  half-hour.  The  sound  of  run- 
ning water,  as  when  pouring  water  from  a  pitcher  into  the  basin,  often  causes 
a  contraction  of  the  bladder  and  excites  the  flow  of  urine.  It  may  become 
necessary,  the  foregoing  methods  failing,  to  resort  to  catheterization,  the  usual 
antiseptic  precautions  being  observed. 

» Rusakiy  Vrach.,  June  17,  1917,  p.  370. 
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PART  X 

DISEASES  OF  THE  NERVOUS 

■    SYSTEM 


The  central  nervous  system  is  generally  divided  into  two  parts— the 
brain  and  the  cord.  The  brain  consists  of  the  cerebral  hemispheres,  the  basal 
ganglia,  the  cerebellum,  the  pons,  and  the  medulla.  The  cerebral  hemispheres 
are  joined  together  by  the  corpus  callosum  and  the  anterior  and  posterior 
commissures.  They  are  united  to  the  pons  by  the  crura  cerebri,  and  the  pons 
is  continuous  with  the  medulla,  which  in  turn  is  continuous  with  the  spinal 
cord.  The  surface  of  the  cerebral  hemispheres  is  divided  by  sidci  or  fissure 
into  various  regions,  known  as  the  frontal,  parietal,  temporosphenoidal,  and 
occipital  lobes.  The  superior  longitudinal  fissure  separates  the  two  hemi- 
spheres; the  fissure  of  Sylvius  is  between  the  frontal  and  parietal  lobes  abo\ie 
and  the  temporosphenoidal  lobe  below.  The  fissure  of  Rolando  divides  the 
frontal  from  the  parietal  lobe,  and  the  parieto-occipital  fissure  the  latter  from 
the  occipital  lobe.  The  continuation  of  the  last-named  fissure  upon  the  median 
surface  forms  the  upper  boundary  of  the  cuneus,  the  lower  boundary  of  whidi  is 
the  calcarine  fissure.  The  hippocampal  fissure  separates  the  fascia  dentata  from 
the  hippocampal  gyrus,  and  by  its  extension  inward  produces  an  elevatioo 
in  the  lateral  ventricle  known  as  the  hippocampus  major.  Each  lobe  b  sub- 
di\'ided  by  secondary  fissures  into  a  number  of  lobules.  The  topography  of  the 
hemispheres  is  important  because  it  is  now  ix)ssible  to  map  out  with  consider- 
able accuracy  the  regions  in  which  various  motor  impulses  originate,  and  with 
less  accuracy  the  regions  in  which  various  sensory  phenomena  are  perceived. 

The  central  nervous  system  is  comjwsed  practically  of  two  element?— 
the  neuroglia,  or  supix)rting  substance,  and  the  neurons.  The  neuron  b  the 
active  part,  and  consists  of  a  cell  body  containing  a  nucleus  which,  in  turn, 
contains  a  nucleolus ;  a  number  of  processes  arising  from  the  cell  body  which 
are  similar  in  structure  to  it — i.  e.,  protoplasm — and  known  as  dendrites  or 
dendrons ;  and  a  process  of  different  structure  which  arises  either  from  the  ceO 
body  or  a  dendrite,  known  as  the  axon  or  axis-cylinder  process.  Each  neuron 
is  an  independent  nerve  unit  and  probably  has  no  anatomic  connection  with 
any  other  neuron.  The  axis-cylinders,  however,  arising  from  certain  ceDs 
may  divide  into  a  brush-like  tuft  of  fine  fibers  which  surrounds  the  cell  bodies 
and  dendrites  of  other  neurons.  In  this  way  there  is  a  physiologic  connection, 
and  such  combinations  form  the  various  motor  and  sensory  tracts.  Axis- 
cylinders  which  arise  from  the  cells  in  the  gray  matter  of  the  pons,  medulla, 
and  anterior  horns  of  the  spinal  cord  end  in  the  so-called  motorial  end-plates 
in  the  muscles.  The  function  of  a  cell  body  may  be  to  either  originate  motor 
impulses,  to  control  muscle  tone,  to  modify  impulses  received  from  anotfier 
neuron,  to  act  as  reflex  centers,  exercise  a  trophic  or  nutritive  influence  oo 
muscles,  bones,  skin,  etc.,  or  to  receive  and  recognize  sensory  impressioos. 
Certain  cells  may  combine  several  of  these  functions,  thus,  the  celb  in  the 
anterior  horns  of  the  spinal  cord  receive  motor  impulses  from  the  cordcil 
1010 
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The  most  important  tracts  are  the  motor  and  sensory.  He  first  consist] 
of  two  neurons,  the  upper  or  central  and  the  lower  or  peripheral.  TV  cdt 
bodies  of  the  former  are  in  the  ascending  frontal  or  precentral  convolutioii  (p. 
1017);  from  these  the  axons  converge  to  the  internal  capsule,  where  they  occup)' 
the  posterior  limb.  They  pass  from  here  through  the  cms,  pons,  and  medtiUi, 
in  the  lower  part  of  which  most  of  them  decussate  and  cross  to  the  oppodu 
side,  passing  down  the  cord  in  the  posterior  portion  of  the  lateral  colunm  of 
the  spinal  cord  (crossed  pyramidal  tracts)  (Fig.  63).  The  small  portion  wliidi 
do  not  decussate  pass  down  in  the  anterior  columns  (direct  pyramidal  tncu] 
(Fig.  63).  The  terminals  of  these  fibers  surround  the  cells  either  in  poos 
and  medulla,  which  constitute  the  nuclei  of  the  cranial  motor  nerves  or  tboee  in 


FiH-  63. — Difterun  of  the  direct  or  voluntary'  motor  tnct.  ahowuic  Ibe  c*Dt«  of  the  nutor  kd(c^ 
tract;  spt,  crowd  pyraajidal  tract;  pc»  p«ripbenl  cranial  Dcrvp ,  pt,  penpbervl  ipiui  atrrt- 

ihc  anterior  horns  of  the  spinal  cord.  These  cells  are  the  beginning  of  ibf 
peripheral  neuron  and  their  axons  form  the  motor  cranial  and  the  nwiof 
portion  of  the  spinal  peripheral  nerves  (Fig.  63). 

In  connection  with  the  motor  tracts  the  extrapyramidal  trade  are  of  i^lp<l^ 
tance;  their  exact  course  is  not  definitely  known.  According  to  Mills,  thrj 
probably  begin  in  the  cortex  anterior  to  the  motor  area  (midfrontal  regioo)- 
From  here  the  axis-cylinders  go  to  the  corpus  striatum,  especially  the  lenticulir 
nucleus  (p.  1021),  and  then  to  the  red  nucleus  and  cerebellum.  He  WievB 
that  from  bere  afferent  fibers  pass  to  the  parietal  lobe,  and  from  there  to  dw 
motor  cortex.  Afferent  fibers  also  pass  from  the  cerebellum  to  the  red  nuclms- 
Mills  has  called  this  the  "tonectie  apparatus."    The  functions  of  the  cHitnl 
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neuron  or  the  pyramidal  tract  are  as  follows:  The  cells  originate  motor  impulses 
which  pass  through  the  axis-cylinders  to  the  cells  in  the  anterior  horns  of  the 
gray  matter  of  the  cord.  It  also  probably  conveys  impulses  received  from  the 
extrapyramidal  center  and  tract  that  control  muscle  tone  (infra).  The  cells  of 
the  peripheral  neuron  receive  the  motor  impulses  from  the  central  neuron  and 
aoid  them  to  the  muscles  through  the  peripheral  motor  nerves  (cranial  and 
spinal).  They  also  control  the  nutrition  of  the  muscles  (trophic  centers)  and  act 
as  reflex  centers,  that  is,  they  act  as  the  center  of  a  reflex  arc,  receiving  sensory 
impulses  from  the  sensory  nerves  and  sending  out  motor  impulses  through 
the  motor  nerves  (p.  1027). 

The  extrapyramidal  tracts  are  thought  to  influence  muscle  tone  and  pos- 
sibly control  it.  Lesions  in  its  course  cause  increased  tone,  as  shown  by 
spasticity  and  tremor  (p.  1021).  Lesions  which  partly  destroy  the  pyramidal 
tract,  owing  to  the  fact  that  tonic  innervation  will  be  irregular  and  aberrant 
in  its  manifestation,  also  cause  spasticity  or  hypertonicity,  and  usually  increase 
of  the  tendon  or  deep  reflexes,  as  these  depend  upon  muscle  tone  for  their 
presence.  If,  however,  the  pyramidal  tract  is  completely  destroyed,  as  when 
the  spinal  cord  is  divided.  For  several  weeks  there  is  hypotonicity  and  flac- 
cidity  of  the  muscles  with  loss  of  the  tendon  jerks,  followed  by  return  of  the 
reflexes.     Eventually,  however,  they  are  permanently  lost. 

Owing  to  these  facts  certain  symptoms  are  characteristic  of  a  destructive 
lesion  partly  destroying  the  upper  motor  neuron  or  pyramidal  tract,  and  of  a 
lesion  interfering  with  the  functions  of  the  peripheral  neuron.  They  are  shown 
in  the  following  table: 

Table  Showing  Symptoms  Dttb  to  Central  Neuron  DESTRUcnyE  Lesion  and 

Those  Due  to  Peripheral  Neuron  Lesion 


Muscle  tone. 


Reflexes. 


Nutrition  of  muscles. 


Electric  reactions. 


Lesion  of  upper  neuron. 

Increased  more  or  less.  Com- 
plete destruction  causes 
naccidity  at  first. 

Tendon  jerks  or  deep  reflexes 
usually  increased.  Babinski 
reflex  present. 

Good,  sometimes  slight  atro- 
phy from  disuse,  and  if  the 
lesion  occurred  in  child- 
hood, lack  of  growth  of  the 
entire  limb. 

Same  as  the  normal  muscle. 


Lesion  of  peripheral  neuron. 

Diminished  or  lost.  Flaccid 
paralysis. 

Diminished  or  lost  (both 
tendon  and  skin  (p.  1028). 
Babinski  reflex  absent. 

Muscles  more  or  less  wasted. 


Changed.  Either  a  dimin- 
ished response  or  the  reac- 
tion of  degeneration. 


The  sensory  tracts  comprise  several  different  pathways  conducting  different 
forms  of  sensation.  The  cells  of  the  first  neuron  are  situated  in  either  the 
posterior  root  ganglia  or  those  of  the  sensory  cranial  nerves,  as  the  case  may 
be.  From  each  cell  there  arises  a  long  dendrite  which  goes  to  the  periphery 
and  ends  as  an  end-organ  in  either  the*  skin,  mucous  membranes,  muscles,  or 
joints.  If  a  spinal  nerve,  the  axis-cylinder  enters  the  spinal  cord,  where  it 
divides  into  a  long  ascending  and  a  short  descending  branch.  Many  of  the 
fonner  go  to  form  the  posterior  columns  (Goll  and  Burdock)  (Fig.  64)  and  end 
in  the  nucleus  gracilis  and  nucleus  cuneatus  respectively.  The  cells  of  these 
nuclei  are  the  beginning  of  another  neuron  the  axis-cylinders  of  which  form 
the  lenmiscus  or  fillet.  Here  the  fibers  decussate  and  pass  to  the  optic  thala- 
mus of  the  opposite  side,  in  the  cells  of  which  another  neuron  begins,  whose 
axis-cylinders  pass  through  the  posterior  part  of  the  posterior  limb  of  the  in- 
ternal capsule  (Fig.  71),  and  hence  to  the  parietal  region  of  the  cortex.     In  a 
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tliis  most  be  remembered  in  testing  for  absence  of  tactile  sen^ility,  and 
substances  used  that  make  the  least  pressure  possible. 

To  summarize:'  Sensations  of  touch  are  conducted  in  the  posterior  columns 
ud  others  not  definitely  known.  Some  pass  up  on  the  same  side  of  the  cord 
■ntil  they  readi  the  pons,  when  they  cross  to  the  other  side;  others  possibly 
cross  to  the  other  side  in  the  cortl.  Sensations  of  pain,  heat,  and  cold  are  con- 
ducted by  the  tractus  spinothalamicua  and  spinotectalis  and  possibly  by 
Gowet's  tract.  They  pass  to  the  other  side  shortly  after  entering  the  coM. 
Muscle  tentationa  are  conducted  by  the  posterior  columns  and  direct  cere- 
bcDar  tracts,  &e  fibers  of  which  do  not  decussate. 


■■■.  tft^-lDdinot  —ctj  tnoto  (Tas  O^nofatBi);   id,  Dinct  anbdUr  tnot.     Tha  avolMa  nimnnt 
tba  diSsnut  miIm  of  Deurou, 

Hie  so-called  vegdative  nenxnu  syttem  is  of  great  importance.  It  is  a  system 
of  efferent  fibers  which  supply  those  organs  whose  action  is  not  under  control 
(rf  the  will,  i.  e.,  those  containing  involuntary  ami  smooth  muscle-fibers,  as  the 
▼iscera,  blood-vessels,  musculature  of  the  skin  and  iris;  certain  organs  con- 
taining striated  muscle,  as  the  heart,  esophagus,  gen i to-urinary,  and  the 
various  glands.  It  is  composed  of  the  sympathetic  nervous  syttem  and  some 
OBoial  nerves — viz.,  pneumogastric,  oculomotor,  chorda  tympani;  and  some 
spinal  nerves  arising  from  the  lower  sacral  segments,  which  are  known  as  the 
mdonomie  system  (Fig.  66).  As  the  sympathetic  system  is  in  close  relation 
witb  tbe  spinal  nerves  and  cord,  it  can  readily  be  seen  that  diseases  affecting 
these  parts  may  cause  various  \a3omotor  and  secretory  symptoms. 

In  additioD  to  the  knowledge  of  the  course  and  functions  of  the  .tracts 
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just  desoibed,  which  enables  us  to  determine  the  location  of  lesions  in  the 
cord  (p.  1027),  the  function  and  location  of  many  centers  are  known,  a  kaow- 


nc  ST.— ad«  *k*  of  hi 

ledge  of  which  often  enables  us  by  a  study  of  the  symptoms  to  determine  which 
part  of  the  brain  is  affected  (Figs.  67,  68). 

CEREBRAL  LOCALIZATION 

In  applying  this  knowledge  it  must  be  bome  in  mind  that  symptoms  may 
be  due  either  to  irritation  or  destruction  of  these  parts  (p.  1034),  and  that 
fljinilar  symptoms  referable  to  neighboring  centers  and  tracts  may  be  due  to 
pressure  upon  them  by  the  lesion.  This  is  especially  the  case  with  tumors. 
Such  lesions,  also,  if  they  cause  much  increase  in  the  size  of  the  brain  may 
distort  it  so  that  nerves  are  pulled  upon  or  pressure  made  on  parts  some  distance 
from  the  lesion.    This  is  especially  the  case  with  the  sixth  nerve. 

Fronitd  Lobe».— That  part  of  the  frontal  lobe  just  in  front  of  the  motor 
region  (prefrontal  region)  (Fig.  67)  is  the  seat  of  the  higher  mental  functions, 
ma  ToeTaory,  judgment,  reasoning,  attention,  etc.  Many  believe  that  in  right- 
liAjided  people  the  left  lobe  is  the  active  one,  and  mce  versA.  In  front  of  this 
area  (midfrontal  region)  Mills  has  placed  hb  center  for  muscle-tone.  Lesions 
in  tliis  area  cause  a  symptom  known  as  either  tonic  persereralvm  or  tonic  inner' 
nation.  It  b  manifested  by  inability  to  immediately  let  go  of  an  object  after 
it  ia  grasped,  in  other  words,  to  relax  innervation  in  a  muscle  group  or  groups. 
Tbe:  symptom  occurs  on  the  side  opposite  the  lesion.  It  is  usually  associated 
mritb  some  degree  of  motor  paralysis  and  must  not  be  confounded  with  either 
myotonia  (p.  1210),  clonic  perseveration,  or  intentional  perseveration  (p.  1026), 
X^esions  in  this  region  on  the  left  side  have  caused  apraxia  (p.  1026).  In  the 
thinl  frontal  on  the  left  side  b  situated  the  center  for  motor  speech,  memories, 
and  probably  in  the  second  frontal  that  for  the  muscular  movements  essential 
for  writing  (see  Aphasia). 

Motor  Region. — The  centers  which  originate  voluntary  motor  impulses  are 
jn  the  entire  ascending  frontal  or  precentral  convolution  (Figs.  67,  69),  partly 
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but  it  has  been  shown  that  musclea  which  habitually  act  together,  as  those 
of  respiration,  swallowing,  speech,  closing  the  eyes,  and  facial  expression,  may 
be  mnervated  from  either  side  of  the  brain,  and  if  one  side  b  disabled  the  other 
ade  wiU  take  up  the  work.  Muscles  which  control  the  functions  mentioned, 
therefore,  sooner  or  later  regtun  their  power,  li,  however,  the  association  fibers 
are  cut  (^  or  a  similar  lesion  occurs  <m  the  other  side,  function  does  not  return 
(pseudobulbar  paby,  p.  1088). 

Poateattral  Conso/ufi'on.— In  this,  also  known  as  the  ascending  parietal 
convolution,  are  probably  located  the  centers  for  cutaneous  lensatum,  (Fig.  67). 

Parittal  Lobea. — In  the  upper  part  is  situated  the  center  for  the  Btereognostie 
mue.  By  this  is  meant  the  ability  to  recognize  an  object,  without  seeing  it,  by 
its  peculiar  shape,  weight,  hardness,  etc.  (see  p.  1026). 

In  the  k>wer  part  is  an  area  for  memories  of  muscular  movemenU.  A  lesion 
here  causes  irregularity  of  such  movements,  (ataxia)  and  loss  of  the  sense  of 
position.    The  former  is  indicated  by  inability  to  make  fine  movements,  such 


ni.  S9.-~Tbe  nibdiTbioD*  ol  Uw  ootor  eofUi  (MiUi  ud  Fruici'}. 

as  touching  the  end  of  the  nose  with  the  finger  (finger-to-nose  test),  the  eyes 
being  closed,  or  to  place  the  heel  on  the  opposite  knee  (heet-rto-knee  test), 
smoothly  and  regularly.  When  attempted  coarse  irregular  tremors  result  (see 
Asynergy,  p.  1022).  By  the  latter  is  meant  inability  to  recognize  the  position 
of  all  or  part  of  a  limb  with  the  eyes  closed.  On  the  left  aide  is  located  the 
center  for  memories  of  written  and  printed  words  (see  Aphasia).  Lesions  on 
the  left  side  have  also  caused  apraxia  (p.  1026). 

Oeeipiial  Lobe*. — These  are  important  as  the  secondary  visual  centers,  which 
are  located  in  the  cuneus,  about  the  calcarine  fissure  (Figs.  67,  68). 

Irritative  lesions  may  cause  visual  hallucinations,  as  flashes  of  light.  Such 
phenomena  may  also  occur  in  migraine  (p.  1161),  but  if  due  to  an  organic  lesion, 
such  as  a  tumor,  impairment  of  function  will  sooner  or  later  occur,  which  is 
manifested  by  lateral  homonymous  hemianopsia  (p.  lOfil). 

Temporal  Lobeg. — Destruction  of  one  lobe  causes  some  slight  impairment  of 
hearing  in  the  opposite  ear.    In  the  first  temporal  convolution  of  the  left  side 
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Cms  Cerebri. — Aa  the  third  cranial  nerve  passes  through  the  cms  near  the 
pyramidal  tract,  a  symptom  group  characteristic  of  a  lesion  here  is  hemiplegia 
of  the  side  opposite  the  lesion  and  a  third  nerve  palsy  (p.  1054)  on  the  same 
side  (syndrome  of  Weber).  Hemianesthesia  will  occur  if  the  tegmetitim]  is 
involved,  and  interference  with  the  functions  of  the  red  nucleus  causes  either 
tremor  or  athetoid  movements  (p.  1124).  As  the  optic  tract  crosses  the  cms  it 
may  also  suffer,  and  if  so,  lateral  homonymous  hemianopsia  will  occur  (p.  1051). 

Corpm  Striatum. — This  is  part  of  the  extrapyramidal  tract  system  (p.  1012), 
and  evidently  exercises  a  controlling  or  inhibitory  influence  upon  muscle  tone. 
Lesions  of  the  lenticular  nvcleua  cause  spasticity  and  tremor  without  motor 
paralysis  and  the  Babinski  reflex  (pp.  1125, 1132).  Causelessemotionalismmay 
also  occur,  and  Mills  believes  that  if  the  emotions  are  painful  there  is  a  lesion 
of  the  caudate  nucleus.  Other  symptoms  which  may  be  present  are  due  to  dis- 
order of  the  vasomotor  and  secretory  systems,  which  causes  disturbances  of 
pulse,  respiration,  temperature,  and  glandular  activities.  (See  also  Marie's 
Theory  of  Aphasia,  p.  1026.) 

Optic  Thalarmis. — This  is  part  of  the  sensory  tract  (p.  1013)  and  is  also  con- 
nected with  special  sense  paths.     Together  with  the  anterior  corpora  quadri- 


Fii.  71. — Ducnin  of  harbontal  *eetion  tbrouch  th«  baud  j^cUi  ud  iDtemal  euwule  Geft  ai 
■howiDE  the  poulioD  oF  the  chief  trurla  id  Itw  iDternal  cmuule.  The  regioD  ol  tb«  capBufe  mnrked  b> 
lettcn  I*  A  F  ia  occupied  by  motor  fiban:    L  coTnapondi  to  tbe  lef  fiben.  A.  to  the  %mi  flbvm,  F  tc 


Eben  (includins  fibeis  to  face  miuclee  and  tongue).  The  reiToD  F-C  nmtaiiu  tbe  frontoceKbellBr 
v»ct  (iDteLIcfluHl  t>Act).  Tfafl  refdoa  mKrknd  S  coa^TiB  the  gEoerAl  Bt-anory  tract  from  the  oppoeile  side 
aad  the  fiben  from  the  optio  and  olfactory  nervea  of  the  oppoaite  Bide»  ■omelimea  called  the  "aenflory 
eroaiway."      (Potl«,  ■'Nerrom  and  Ment«l  Di««B8.") 

gemina  and  external  geniculate  bodies,  the  pulvinar  forms  part  of  the  primary 
optic  centers  (p.  1051).  Pure  thalamic  lesions  have  caused  hemianesthesia, 
pains,  hemiataxia,  and  choreiform  movements  involving  the  affected  side, 
paralysis  of  the  facial  muscles  when  used  to  express  the  emotions,  with  preser- 
vation of  voluntary  motion,  causeless  laughter,  and  crying.  Hemianopsia  of 
the  lateral  homonymous  type  may  be  present  (p.  1051). 

Corpora  Quadrigemina. — The  anterior  tubercles  form  part  of  the  primary 
Optic  centers  (p.  1051).  The  posterior  tubercles  with  the  internal  geniculate 
bodies  are  coimected  with  the  auditory  nerves  and  cerebellum.  Lesions  of 
this  part  cause  diminution  of  hearing  and  in  co-ordination  of  the  cerebellar 
type  and  loss  of  associated  upward  movement  of  the  eyes  (see  p.  1132). 

Pons. — The  most  prominent  symptom  indicating  a  lesion  here  is  crossed  or 
alternating  paralysis.  By  this  is  meant  weakness  of  the  arm  and  teg  on  the  side 
opposite  the  lesion,  with  paralysis  of  cranial  nerves  on  the  same  side  (Fig.  70). 
The  cranial  nerves  which  may  be  so  affected  are  the  facial,  the  paralysis  being  of 
the  peripheral  type  (p.  1060),  sixth,  eighth,  and  fifth,  both  motor  and  sensory 
divisions.  When  either  the  sixth  nucleus,  its  vicinity,  or  the  posterior  longitudi- 
nal bundle  is  involved  there  is  loss  of  lateral  conjugate  movement  of  the  eyes  to 
the  side  of  the  lesion  (p.  1055).    This  distinguishes  sixth  nerve  palsy  due  to  this 
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cause  from  involvement  of  the  sixth  nerve  trunk  at  the  base  of  the  brain.  ^  In  the 
latter  case  the  palsy  will  be  limited  to  the  sixth  nerve  of  the  affected  side,  and 
loss  of  lateral  associated  movement  will  not  occur.  If  the  sensory  tracts  are  iii- 
volved,  hemianesthesia  occurs.  If  the  lesion  is  below  the  upper  third,  this  is 
crossed.  When  the  middle  cerebellar  peduncles  are  involved,  inco-ordinadoQ 
of  the  cerebellar  type  occurs.    Hyperpyrexia  may  occur  in  acute  lesions. 

Medulla,— This  contains  the  nuclei  of  the  ninth,  tenth,  eleventh  and  twelfth 
cranial  nerves,  and  motor  sensory  tracts.  A  lesion  here  causes  bulbar  symp- 
toms (p.  1087),  which  develop  either  suddenly  or  gradually  as  the  disease  is 
acute  or  chronic.  There  may  be  weakness  of  the  arm  and  leg,  which  may  be 
on  either  the  same  or  opposite  side,  depending  whether  it  is  above  or  below 
the  decussation  of  the  pyramids.  Pressure  on  the  fourth  ventride  may  cause 
polyuria  and  glycosuria. 

Cerebellum,— The  principal  function  of  this  part  of  the  brain  is  the  control- 
ling of  synergy  or  synergia.  By  this  is  meant  "the  power  or  faculty  by  which 
movements,  more  or  less  complex,  but  fimctionally  definite,  are  associated  in 
a  special  act  or  acts.  It  is  motor  association  being  carried  out  in  movements  of 
different  parts  of  the  same  limb  or  in  sjrnchronous  movements  of  the  limbs  and 
trunk"  (Mills  and  Weisenburg).  Every  co-ordinate  movement  of  the  body 
and  limbs  is  dependent  upon  the  synchronous  action  of  a  number  of  musdes, 
the  contraction  of  which  must  be  accurately  timed.  If  this  fa  not  so,  the 
movement  fa  performed  in  an  irregular  or  inco-ordinate  manner,  which  is 
termed  asynergy  or  asynergia.  For  thfa  purpose  sensations  travel  to  the  cere- 
bellum from  the  muscles,  joints,  tendons,  and  possibly  to  some  extent  from  the 
skin  by  way  of  the  peripheral  nerves,  posterior  columns,  and  direct  cerebellar 
tracts  (p.  1015). 

Lesions  in  these  parts  will  also  cause  inco-ordination,  but  of  a  different 
type  (pp.  1044,  1151). 

It  is  believed  that  the  upper  part  of  the  vermfa  controfa  movements  of  the 
shoulder-girdle  and  upper  part  of  the  trunk,  and  the  lower  part  controls  those 
of  the  pelvic  girdle  and  lower  part  of  the  trunk. 

Base  of  the  Brain. — Lesions  here  cause  different  symptoms  according  to 
their  location  and  the  structures  pressed  upon  or  involved.  More  or  less 
paralysis  of  cranial  nerves  occurs,  the  pituitary  body  may  be  involved,  or  the 
crura  or  cerebellum  suffer  from  pressure.  (See  section  on  Cranial  Nerves  and 
pp.  1132,  1133.) 

Centers  Controlling  Speech  and  Allied  Functions. — Those  controlling  written 
and  spK)ken  speech  are  the  third  frontal,  possibly  the  second  frontal,  the  first 
and  second  temporal,  and  the  angular  gyrus,  all  of  the  left  side  in  right-handed 
people.  Interference  with  the  function  of  any  or  all  of  these  centers  causes 
what  is  known  as  aphasia.  Dfaturbance  of  allied  functions  and  the  centers 
controlling  them  will  also  be  discussed  during  its  description. 


APHASIA 


Definition. — By  aphasia  is  meant  either  a  partial  or  complete  loss  of 
the  power  of  either  expression  or  comprehension  (or  of  both  combined)  of  any 
of  the  usual  signs  of  language,  not  dependent  upon  lesions  of  the  peripherti 
nerves  or  organs,  but  upon  lesions  of  the  cortical  centers  concerned  in  qjeech, 
or  the  tracts  connecting  them. 

Etiology. — Aphasia,  in  most  cases,  and  practically  alwa^-s,  if  permanent, 
is  due  to  a  destructive  lesion  of  either  the  centers  or  tracts  above  mentioned. 
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Usually  this  is  either  caused  by  a  cerebral  hemorrhage  or  acute  softening 
{vUk  apoplexy),  and  is,  therefore,  frequently  associated  with  hemiplegia.  It 
may,  however,  be  caused  by  any  organic  lesion,  as  tumor,  encephalitis,  or  ab- 
scess. Transient  aphasia  may  be  caused  by  so-called  functional  disturbances. 
It  may  follow  severe  fright,  anger,  hemorrhage,  and  exhaustion;  occur  as  a 
symptom  of  migraine,  or  be  caused  by  toxemias,  as  uremia,  gout,  vegetable 
and  mineral  poisons,  and  infectious  diseases. 

The  Oenesis  of  Speech  and  Location  of  Centers. — ^To  properly  understand 
the  development  of  the  symptoms  of  aphasia,  some  knowledge  of  the  evolu- 
tion of  language  is  essential.  The  child  learns  to  understand  language  before 
he  can  utter  it.  Through  the  different  senses  he  perceives  the  different  charac- 
teristics and  appearance  of  an  object.  These  percepts  are  stored  away  in  the 
brain,  and  gradiudly  the  child  learns  to  associate  the  name  that  he  hears  applied 
to  a  certain  object  with  that  object.  The  memory  of  the  sound  of  this  word 
is  stored  in  the  center  for  word  memories,  which  b  in  the  first  temporal  convo- 
lution of  the  left  side  in  right-handed  p^ersons,  and  vice  versd  in  those  who  are 
left  handed.  Whenever  this  word  is  used,  the  various  characteristics  of  the 
object  are  at  once  brought  into  consciousness  by  a  stimulation  of  the  different 
centers  where  the  memories  of  these  characteristics  are  stored.  Eventually 
the  child  learns  to  make  the  various  co-ordinated  muscular  movements  neces- 
sary to  pronoimce  the  word.  The  memory  of  necessary  movements  of  the 
lips  (tongue,  larynx)  required  to  pronounce  a  word  are  also  stored  in  a  center, 
which  in  ri^t-handed  persons  is  the  foot  of  the  third  left  frontal  convolution 
(Broca's  convolution,  psychomotor  center,  glossokinesthetic  center  of  Bastian). 
The  exciting  of  one  of  these  centers  excites  the  others;  thus,  if  we  hear  the 
ringing  of  a  bell,  a  mental  image  of  the  other  characteristics  of  the  bell  is  formed, 
and  the  proper  word  designating  that  image  comes  into  consciousness  by  stimu- 
lation of  the  center  for  word  memories.  If  it  is  desired  to  pronoimce  the 
word,  an  impulse  is  sent  from  this  center  to  Broca's  convolution,  which  starts 
in  motion  the  various  movements  of  the  organs  of  speech  necessary  to  pro- 
nounce the  word. 

Even  if  a  word  is  not  audibly  pronounced,  mental  images  of  words  enter 
intb  thought  processes,  as  do  also  the  muscular  movements  necessary  to  pro- 
nounce the  word.  This  is  constantly  being  done  in  silent  thinking,  when  the 
sounds  of  words  are  mentally  recalled  without  visible  movements  of  the  muscles 
necessary  to  pronounce  the  word  being  made.  This  has  been  termed  the 
intemal  language. 

We  learn  to  read  by  associating  the  visual  appearance  of  certain  symbols 
with  the  sound  previously  acquired  of  the  respective  letters  and  words.  These 
so-called  visual  memories  are  also  stored  in  the  cerebral  cortex,  probably  in 
the  angular  gyrus  and  its  vicinity.  When  one  reads  aloud,  the  words  are  first 
recognized  by  the  visual  center,  which  calls  up  the  corresponding  sound  in 
the  auditory  center,  from  which  the  motor  speech  center  is  stimulated,  and 
the  memory  of  the  required  muscle-movements  necessary  to  articulate  the 
word  is  called  up.  Then  through  the  centers  for  these  muscles  in  the  foot 
of  the  precentral  convolution  (Fig.  99)  the  word  is  pronounced.  When 
we  read  silently,  the  same  process  takes  place  by  means  of  the  internal 
language. 

In  learning  to  write  the  visual  perception  of  the  letters  is  associated  i^ith 
certain  muscular  movements  of  the  fingers  and  arms  necessary  to  make  them. 
These  memories  are  kept  in  the  second  frontal  convolution  of  the  left  side 
(in  right-handed  people).  This  center  has  been  termed  the  writing  or  cheiro- 
kinesthetic  center.  As  in  writing,  each  letter  is  self-dictated  by  means  of 
either  the  spoken  or  internal  language,  the  other  centers  involved  in  these 
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processes  are  first  excited.  Reference  to  Fig.  72  will  show  the  location  of  dw 
centers  mentioned  and  their  probable  connections. 

From  the  foregoing  it  will  be  seen  that  while  each  center  Has  certain  func- 
tions, these  are  more  or  less  dependent  upon  each  other.  It  has  been  oheer\-ed 
that  a  lesion  developing  suddenly  in  one  center  causes  more  or  less  inter- 
ference in  the  function  of  the  others;  this  is  especially  the  case  soon  after  the 
onset;  later,  permanent  symptoms  more  closely  related  to  the  affected  center 
remain.  These  early  symptoms  have  been  explained  by  von  Monakow  to 
be  due  to  a  lowering  of  functional  activity  in  a  more  or  less  distant  part  el 
the  speech  mechanism,  due  to  the  upsetting  of  the  balance  between  the  ae^'enl 
parts  of  this  mechanism  produced  by  the  destruction  of  one  of  the  integnl 
parts  by  the  lesion.     He  termed  this  dituchimt. 

Classification. — Based  on  whether  the  receptive  or  emissive  fuoctiao 
is  affected,  aphasia  has  been  divided  into  sensory  and  motor.     Senaory  aphasii 


Fin.  72. — Diapim  showing  prohibit  pBthwajB  of  EErvouB  impiilm  coowmtd  in  ■pcfcli  m 
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(Wernicke)  i.s  present  when,  the  peripheral  apparatus  being  intact,  the  patirai 
is  either  unable  to  understand  the  language  which  he  has  been  accustomed  to 
use  or  is  unable  to  recognize  the  meaning  of  the  sj'mbols,  either  written  or 
printed,  with  which  he  was  once  familiar.  In  other  words,  he  hears,  but  the 
once  familiar  sounds  are  to  the  patient  as  a  foreign  language;  he  sees  them,  but 
they  look  to  him  as  those  of  a  foreign  language,  and  he  cannot  read  under' 
standingly.  The  former  is  known  as  vvrrl-dcafnesa  or  auditory  aphatia,  the 
latter  as  irord-blindnrss,  alrria,  or  viavfjl  aphonia. 

Closely  related  to  this  is  a  form  termed  opiic  aphasia,  in  which  the  patient 
when  shown  an  object  with  which  he  was  once  familiar  is  luiable  to  call  up  its 
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name.  He  is,  however,  able  to  pronounce  the  name  when  he  hears  it.  This 
symptom  is  termed  anornia,  and  is  probably  due  to  a  lesion  in  the  center  N  (Fig. 
re)  or  one  of  the  tracts,  SN,  VN,  or  AN,  for  the  reason  that  naming  an  object 
depends  upon  the  recognition  of  its  visual,  auditory,  or  tactile  characteristics. 
Another  is  the  form  known  as  mind  or  psychic  blindness,  in  which,  in  addition 
to  loss  of  the  power  of  reading,  there  also  is  inability  to  distinguish  between 
objects  and  persons  and  to  know  the  proper  use  of  things.  This  last  is  known 
as  apraxia  (p.  1026).  Mind-blindness,  therefore,  is  word-blindness  plus 
apraxia. 

Motor  aphasia  (Broca's),  or  aphemia,  is  present  when  the  patient,  the 
peripheral  speech  apparatus  (lips,  tongue,  larynx)  being  intact,  is  unable 
either  partly  or  completely  to  give  utterance  to  his  thoughts.  Loss  of  the 
power  of  writing,  not  dependent  upon  paralysis  of  the  muscles,  is  termed 
agraphia.    It  is  usually  associated  either  with  motor  aphasia  or  word-blindness. 

When  a  patient  b  able  to  speak  and  read  several  languages  he  may,  in 
some  cases,  only  be  aphasic  for  one  of  them.  He  may  be  able  to  read  letters 
when  he  cannot  words;  printed  symbols,  when  he  cannot  written  ones;  figures 
and  not  letters,  and  vice  versd. 

Related  to  speech  is  gesture.  Loss  of  the  power  of  understanding  or  em- 
ploying gestiwe  is  known  ais  amimia.  Sometimes,  either  with  or  without 
defects  of  ordinary  speech,  there  is  loss  of  the  power  in  those  who  once 
possessed  it  to  either  produce  or  comprehend  musical  sounds.  This  is  termed 
amusia. 

In  some  cases  the  patient  may  be  able  to  speak,  but  he  skips  words  and 
uses  wrong  ones.  This  is  termed  paraphasia  or  conduction  aph<ma,  being  due 
to  a  lesion  in  the  tract  A-GK,  Fig.  72.  Aphasia  is  also  divided  into  cortical 
and  subcortical;  the  symptoms  of  each  follow:^ 

Cortical  Auditory  Aphasia. — The  lesion  is  at  A  There  would  be  loss  of 
the  power  of  understanding  spoken  words;  words  could  not  be  repeated  or 
written  from  dictation.  Stimulation  of  this  center  being  necessary  to  activate 
GK,  spoken  speech  would  be  defective,  wrong  words  used,  arid  paraphasia 
result.  The  internal  language  also  being  interfered  with,  the  i)ower  of  reading 
and  writing  is  defective  (tracts  V-A-GK,  Fig.  72). 

Sabcortical  Auditory  Aphasia. — The  lesion  is  in  the  tract  A-A^  the  center 
A  being  intact.  The  patient  is  unable  to  understand  spoken  words.  Reading 
and  writing  from  dictation  are  not  well  performed.  Some  paraphasia  is  present, 
as  the  patient,  when  he  pronounces  a  word,  is  unable  by  hearing  to  recognize 
its  correctness.  The  internal  language  is  intact  and  word  memories  can  be 
recalled  (A);  hence  silent  reading  and  writing  are  not  interfered  with  (tract 
V-A-GK,  Fig.  72). 

Ck>rtical  Visual  Aphasia. — Lesion  in  center  V.  There  is  inability  to  read 
(alexia)  aloud  or  silently,  to  write  spontaneously,  from  dictation,  or  to  copy 
understandingly.     Speech  is  not  interfered  with. 

Sabcortical  Visual  Aphasia. — ^Lesion  in  tract  V'-V,  loss  of  ability  to  read 
and  copy  understandingly.  Through  the  tract  V'-CK  he  can  copy  mechanic- 
ally. The  center  V  being  intact,  visual  memories  can  be  recalled;  hence  he  can 
write  imperfectly,  as  one  with  his  eyes  closed. 

Cortical  Motor  Aphasia. — Lesion  in  center  GK.  Spontaneous  speech, 
repeating  words,  and  reading  aloud  are  either  completely  or  partially  lost. 
Owing  to  the  loss  of  the  internal  language,  the  power  of  silent  reading  and 
writing  is  also  lost  (V-A-GK,  Fig.  72).    Language  is  understood. 

^  Ab  a  matter  of  fact,  lesions  cannot  be  as  definitely  localized  as  here  described.  The 
principle  of  diaschisis  (p.  1024)  must  be  borne  in  mind  in  studying  aphasics.  The  sub- 
division here  given  seems  valuable,  however,  for  purposes  of  study. 
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Subcortical  Motor  Aphasia. — ^Lesion  in  tract  GK-U.  Spontaneous  speech, 
repeating  words,  and  reading  aloud  are  lost.  The  internal  language  being 
intact  (A  and  GK),  silent  reading  and  writing  are  not  interfered  with.  Lang- 
uage is  understood. 

Two  or  more  of  these  centers  or  their  connecting  tracts  may  be  diseased, 
and  then  a  combined  motor  and  sensory  aphasia  will  result.    (See  also  p.  1024.) 

Marie's  Theory  of  Aphasia. — ^The  above  is  a  presentation  of  the  com- 
monly accepted  views  upon  this  subject.  In  1906  Marie  denied  the  truth 
of  these  views  and  advanced  those  entirely  different.  WTiile  these  in  their 
entirety  have  not  been  generally  accepted,  a  brief  mention  of  them  should  be 
made.  He  believes  that  the  ordy  speech  center  is  the  zone  of  Wernicke,  which 
consists  of  the  supramarginal  and  angular  gyri  and  the  posterior  part  of  the 
first  two  temporal  convolutions.  This  region  is  not  one,  however,  in  which 
sensory  images  or  memories  are  stored  up,  but  is  a  purely  intellectual  center. 
A  lesion  in  this  region  causes  the  symptoms  described  above,  under  Sensor)* 
Aphasia,  and  termed  by  him  Wernicke's  aphasia.  Wliat  is  generally  termed 
motor  aphasia  is  the  above  form  plus  anaithria.  Anarthria  occurs  when  the 
lesion  involves  the  lenticular  zone,  which  is  an  area  comprised  between  a  line 
passing  in  a  transverse  direction  from  the  anterior  fissure  of  the  island  of  ReQ 
to  a  corresponding  point  in  the  lateral  ventricle,  and  a  line  in  a  similar  directioQ 
from  the  posterior  fissure  of  the  island  of  Reil  to  a  corresponding  point  of  the 
lateral  ventricle.  Within  this  are  situated  the  caudate  and  lenticular  nudei, 
the  external  capsule,  the  cortex  of  the  island  of  Reil,  and  the  internal  capsule. 
The  anarthria  or  aphemia  of  Marie  is  characterized  by  loss  of  speech,  with  |Ht9- 
ervation  of  the  understanding  of  words,  of  reading,  and  \^Titing. 

Closely  related  to  aphasia  are  apraxia  and  the  stereognostic  sense. 

Apraxia  has  been  divided  into  sensory  and  motor,  or  dyspraxia.  In  the 
former,  also  known  as  agnosia,  there  b  inability  to  recognize  a  heretofore  famiiiAr 
object  by  any  one  of  the  senses,  and  hence  there  is  inability  to  name  it.  Thus, 
if  an  object  is  not  recognized  by  sight,  there  is  visual  apraxia,  or  agnosia,  by 
hearing,  auditory  apraxia,  or  agnosia,  and  so  on.  Visual  agnosia  is  also  known 
as  mind-blindness  (p.  1025).  In  the  latter  the  object  is  recognized,  but  the 
patient  has  forgotten  how  to  use  it  in  the  proper  way;  thus  a  pencil  is  recognized 
and  named,  but  the  patient  does  not  know  how  to  use  it.  These  symp- 
toms are  usually  due  to  lesions  of  the  left  hemisphere  in  right-handed  people. 
Motor  apraxia  has  been  frequently  observed  when  the  lesion  was  either  in  the 
first  and  second  frontal  convolutions  on  the  left  side,  parietal  lobe,  or  in  the 
corpus  callosum.  Variations  of  this  symptom  are  parapraxia^  in  which  the 
patient  when  asked  to  make  certain  movements,  makes  others;  the  intentional 
perseveration  of  Liepmann,  in  which  he  performs  the  first  act  requested  cor- 
rectly, but  when  asked  to  pe*rform  a  different  one,  repeats  the  first;  and  the 
clonic  perseveration  of  Liepmann,  in  which  he  continues  to  perform  an  action 
for  some  time  after  being  told  to  stop.  Siereognostic  sense  is  the  name  given  to 
memories  preserved  in  the  cerebral  cortex  (parietal  lobe.  Fig.  67)  of  the  char- 
acteristics of  objects  by  which  we  are  enabled  to  recognize  them  without  seeing 
them.  Thus,  when  a  person  who  is  blindfolded  recognizes  that  an  object 
placed  in  his  hand  is  a  dollar,  he  does  so  by  his  memory  of  the  peculiar  shape, 
hardness,  weight,  etc.,  of  previous  dollars.  The  sense  depends  upon  a  correla- 
tion of  tactile,  pressure,  muscle,  and  temperature  perceptions,  and  its  inter- 
pretation by  the  higher  centers  (parietal  lobe).  Loss  or  diminution  of  any  one 
of  the  above  forms  of  sensation  causes  loss  of  this  sense,  which  has  been  termed 
astercognosis,  or  tactile  agnosia.  Lately  it  has  been  proposed  to  restrict  this 
term  to  inability  to  recognize  the  shape  and  consistence  of  objects,  while  in- 
ability to  recognize  them  has  been  termed  asymbolia. 
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Di^nosis  of  Aphasia. — ^This  depends  upon  the  presence  of  the  symp- 
oma  detailed  above,  the  peripheral  apparatus  being  intact.  This  will  serve 
o  differentiate  it  from  speech  defects  due  to  paralysis  of  the  muscles  con- 
cmed  in  speech,  such  as  occurs  in  bulbar  and  pseudobulbar  paby.  Motor 
fthsaia  is  more  common  than  sensory.  The  condition  is  usually  associated 
rith  a  right-sided  hemiplegia,  due  to  a  lesion  (thrombosis)  in  the  middle  cere- 
ir^  artery,  but  may  be  due  to  any  destructive  lesion,  as  tumor,  encephalitis, 
rtc. 

Pn^nosis. — ^The  younger  the  patient,  the  better  the  outlook  for  some 
vtum  of  speech.  Improvement  may  continue  for  a  considerable  time,  and 
■veotually  fair  power  return.    Many,  however,  never  improve. 

Treatment. — ^This  consists  of  re-educstion  by  the  same  methods  as  in 
xaciung  children  to  speak,  read,  and  write. 
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Thb  depends  upon  a  knowledge  of  the  location  and  function  of  the  tracts 
described  on  pp.  1012-1014,  and  of  the  location  of  the  reflex  centers  and  celb 
in  the  anterior  boms  which  control  certain  muscles  (p.  1030).  A  knowledge  of 
the  reflexes  is  very  important. 
Iltese  depend  upon  the  integrity 
irf  what  is  known  as  a  reflex  arc. 
This  consists  of  a  sensory  nerve, 
certain  cell:  in  the  anterior  horns, 
and  a  motor  nerve  (Fig.  73).  It 
■ny  part  of  this  arc  is  functionally 
interfered  with,  the  correspondmg 
reflex  is  either  diminished  or  ab- 
sent. Muscle  tone  also  has  con- 
riderable  to  do  with  reflex  action, 
especially  the  so-called  deep  re- 
Sexea,  as  when  it  is  excessive  they 
are  increased,  and  diminished  when       „    „    „.  ,    _._         j__»ji^ 

...  J  /_     ini.it        T_    iL-  na.  73.— Diunia  01  a  nfla  arc  Ukd  oouiM  Of  In- 

It  IS  decreased  (p.  lUl.i;.      In  tblS  &ibit<iTyim[iulH>Uirou(bUwpynmid>ltn«t. 

connection  it  should  be  remem- 
bered that  sensory  impulses  from  the  muscles  are  essential  to  muscle  tone,  and 
when  they  are  not  received  by  the  brain,  as  when  there  is  a  lesion  of  the  pos- 
terior or  sensory  nerve-roots,  muscle  tone  is  diminished.  This  is  especially 
Men  in  tabes  dorsalis.  Reflexes  are  divided  into  skin  or  mperficiat,  tmdon  and 
muacU,  or  deep  and  vuceral. 


These  are  caused  by  pinching  or  otherwise  irritating  the  skin,  when  in* 
voluntary  muscular  contractions  occur.  This  is  often  an  effort  to  escape  from 
the  irritation,  and  is  then  known  as  a  "defense  reaction."  The  more  important 
ones  are: 

The  plantar  refiex,  which  is  brought  out  by  irritating  the  sole  of  the  foot. 
Normally  under  these  circumstances  the  leg  is  drawn  more  or  less  actively 
toward  the  body  and  the  toes  plantar  flexed.    In  lesions  involving  the  pyram- 
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Reflexes  of  the  Eye, — By  the  direct  light  reflex  is  meant  contraction  of  the 
pupil  which  should  occur  when  the  eye  is  exposed  to  light,  to  be  followed  by 
dilatation  when  the  light  is  removed  (p.  1051) .  Modifications  of  this  are  hippus 
and  the  rehounding  jmpil.  In  the  former  the  pupil,  after  contracting,  will 
dilate  again,  doing  this  alternately  a  number  of  times.  It  may  be  normal,  but 
usually  is  seen  in  mania,  meningitis,  hysteria,  and  neurasthenics.  The  latter 
consists  of  contraction  followed,  while  exposed  to  the  same  light,  by  dilatation. 


Fig.  74. — Diacram  illustrating  the  innervation  of  the  bladder  and  the  effect  of  leaions  in  various  parts 
of  the  spinal  cord  upon  the  function  of  micturition.  A  lesion,  A,  which  interrupts  the  voluntary  path 
to  the  bladder  center  in  the  sacral  cord  causes  incontinence  of  urine.  When  a  sumdent  quantity  of  urine 
accumulates  in  the  bladder  there  occur  a  reflex  contraction  of  the  detrusor  and  a  relaxation  of  the  sphincter. 
llie  senscMy  path  from  the  cord  to  the  brain  being  uninvolved  the  patient  is  conscious  of  the  process,  but 
cannot  exercise  voluntary  control  over  it.  With  a  lesion,  B,  which  involves  also  the  sensory  path,  the 
SAtaent  is  unconscious  of  the  filling  and  reflex  emptying  of  the  bladder.  A  lesion,  C,  which  causes  destruc- 
tion of  the  sacral  reflex  center  of  the  bladder  causes  continuous  dribbling  of  urine,  and  not  its  automatic 
eapubion  at  intervals  (Herter). 


This  is  said  to  indicate  retrobulbar  neuritis.  By  the  convergence  or  ciliary  reflex 
b  meant  the  pupillary  contraction  which  should  occur  when  looking  at  a  near 
object,  and  dilatation  when  looking  at  a  distant  one.  Loss  of  the  light  reflex 
with  preservation  of  the  convergence  is  known  as  the  Argyll  Robertson  pupil. 
This  b  usually  seen  as  a  symptom  of  tabes  dorsalis  and  paresis.  Rarely  the 
phenomena  may  be  reversed.  The  pupillary  skin  reflex  is  described  on  p.  1028. 
Reflexes  of  the  Bladder,  Rectum,  and  Sexual  Apparatus, — ^The  reflex  arc  for 
urination  and  defecation  consists  of  the  pudendal  plexus  and  the  third  and 
fourth  sacral  segments  of  the  cord.  These  nerves  are  also  connected  with  the 
hypogastric  plexus  and  sacral  ganglion  of  the  sympathetic  system,  and  thb 
system  probably  has  some  influence  and  may  compensate  to  some  extent  for 
loss  of  function  in  the  arc.  When  anything  interferes  with  the  action  of  the 
inhibitory  part  of  the  mechanism  (pyramidal  tracts),  voluntary  control  of 
urination  and  defecation  is  lost;  in  other  words,  so  soon  as  the  bladder  is  full, 
the  contents  are  expelled  automatically,  just  as  is  normally  the  case  in  the 
infant.     If  there  b  weakness  of  the  muscles  concerned  in  urination,  a  certain 
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amount  of  residual  urine  is  left  which  gradually  accumulates  until  the  bladder 
becomes  overfull,  the  sphincter  muscle  is  overcome,  and  dribbling  of  urioe 
occurs.  This  is  known  as  the  inconiinence  of  retention.  It  may  occur  also  m 
retention  due  to  mechanical  causes,  as  enlarged  prostate.  If  the  cord  is  com- 
pletely divided,  after  a  period  of  retention,  the  contents  of  the  bladder  and 
rectum  may  be  voided  at  intervals  automatically.  Sensory  irritation  of  the 
lower  extremities  may  also  cause  evacuation  of  the  bladder  associated  with 
contraction  of  the  flexor  muscles  and  sweating  (the  "mass  reflex"  of  Head 
and  Riddoeh^).  When  the  centers  in  the  cord  are  involved  or  the  ner%*e-trunb, 
there  is  constant  dribbling  without  previous  retention.     In  this  condition  also 

the  anal  sphincter  will  be  relaxed 
and  the  anal  reflex,  which  consists  of 
contraction  of  the  sphincter  when 
the  finger  is  introduced  into  the  rec- 
tum, will  be  lost.  WTien  there  is 
merely  weakness  of  the  muscles  con- 
cerned in  these  functions,  there  will 
be  diiBcidty  in  starting  the  stream 
of  urine  or  obstinate  constipation. 
If  the  sensory  tracts  of  the  cord  are 
involved,  the  patient  will  not  have 
the  sensations  peculiar  to  a  full 
bladder  or  rectum  (Fig.  74).  Dam- 
age to  the  reflex  arc  governing  the 
sexual  functions  causes  loss  of  the 
power  of  erection.  Loss  of  inhibi- 
tion may  cause  priapism. 

For  the  purposes  of  localization 
of  lesions  in  the  spinal  cord  it  is  as- 
sumed to  be  composed  of  thirty-one 
divisions  called  segments.  Each  seg- 
ment contains  reflex,  trophic  and 
vasomotor  centers,  and  celb  which 
give  origin  to  motor  peripheral 
nerves  supplying  certain  muscles 
and  receives  peripheral  senson* 
nerve-fibers  that  receive  sensation 
from  certain  areas  of  the  skin,  etc. 
Through  them  also  pass  the  motor 
tracts  conveying  impulses  from  the 
brain  and  exercising  an  inhibitorj* 
influence  upon  the  reflexes  and  sen- 
sory tracts  conveying  sensory  impulses  to  it.  The  segments  are  named  ac- 
cording to  the  peripheral  nerve  to  which  they  give  origin.  Thus,  the  eighth 
dorsal  nerve  arises  from  the  eighth  dorsal  segment. 

The  most  important  regions  are  the  cervical  and  lumbar  enlargements. 
The  former  (fourth  cervical  to  first  dorsal)  gives  origin  to  the  ner%'e-roots  that 
form  the  brachial  plexus,  and  in  the  latter  (first  lumbar  to  the  third  sacral) 
originate  the  nerves  that  supply  the  muscles  of  the  legs.  The  spinal  cord  ends 
at  the  base  of  the  first  lumbar  vertebra,  hence  the  segments  do  not  correspond 
in  location  to  the  vertebra  whose  name  it  bears.  The  intraspinal  course  of  the 
nerve-roots  before  they  emerge  between  the  vertebra  being  longer,  the  lower 
their  origin  from  the  cord.  This  causes  the  roots  from  the  lumbar  and  sacral 
regions  to  pass  down  through  the  spinal  canal  to  the  res|)ective  vertebra  between 

1  Brain,  1917,  188. 


Fig.  75. — Diagram  showing  the  groupings  and  plex- 
uses of  the  spinal  nerves  (redrawn  after  Baker). 
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which  they  emerge  as  a  bundle  known  as  the  cavda  equina.  To  determine  the 
relation  of  the  segments  to  the  spinous  processes  of  the  vertebrae,  in  the  cervical 
region  add  one  to  the  number  of  vertebra,  and  this  will  give  the  segment  op- 
posite. In  the  upper  dorsal  region  add  two,  and  in  the  lower  dorsal  (sixth  to 
eleventh)  add  three.  The  lower  three  lumbar  segments  are  opposite  the  lower 
part  of  the  eleventh  spinous  process  and  the  space  below  it.  The  sacral  seg- 
ments are  under  the  twelfth  dorsal  spinous  process  and  the  space  below  it 
(Fig.  75). 

The  following  table  (Starr,  modified  by  Mills  and  Dana  from  the  experi- 
mental and  clinical  studies  of  Thorbum  and  others)  shows  the  localization  of 
fimction  (not  organs)  in  the  different  segments  of  the  cord: 


Localization  of  the  Functions  of  the  Segments  of  the  Spinal  Ck>BD 


Segment, 
Fiz«t  oervioftL 


Beeond  and  third  oer- 
vicaaL 


Fourth  cerricaL 


fifth  oenrioaL 


flhth  osrvicM. 


oSTsnth  ocmcaL 


Sfhth  eenricaL 
FSnt  dovML 


Musdea. 

Rectus  laterales. 

Rectus  capitis. 

Anticus  and  pooticua. 

Sternohyoid. 

sternothyroid. 

Stemomastoid. 

Trapesius. 

Scaleni  and  neck. 

Omohyoid. 

Diaphragm. 

Diaphragm. 

Deltoid. 

Biceps. 

Coracobrachialis. 

Supinator  longus. 

Rhomboid. 

Supra-  and  infraspinatus. 

Deltoid. 

Biceps. 

Coracobrachialis. 

Brachialis  anticus. 

Supinator  longus. 

Supinator  brevis. 

Deep  muscles  of  shoul- 
der-blade. 

Rhomboid. 

Teres  minor. 

Pectoralis  (clavicular 
part). 

Serratus  magnus. 

Deltoid. 

Biceps. 

Brachialis  anticus. 

Subscapular. 

Pectoralis  (clavicular 
part). 

Serratus  magnus. 

Triceps. 

Pronators. 

Rhomboid. 

Latissimus  dorm. 

Triceps  Gong  head). 

Extensors  of  wrist  and 
fingers. 

Pronators  of  wrist. 

Flexors  of  wrist. 

Subscapular. 

Pectonuis  (costal  part). 

Serratus  magnus.  * 

Lattissimus  dorsi. 

Teres  major. 

Triceps  (long  head). 

Flexors  of  wrist  and 
fingers. 

Intrinsic  hand  muscles. 

Extensors  of  thumb. 

Intrinsic  hand  muscles. 

Thenar  and  hypothenar 
muscles. 


Reflex  and  Centers. 


Sensation. 


HypoehandriumCt).  Sud- 
den inspiration  pro- 
duced by  sudden  pres- 
sure beneath  the  lower 
border  of  the  ribs. 

Pupillary  (fourth  cervi- 
cal to  second  dorsal). 
Dilatation  of  the  pu[pil. 
produced  by  irritation 
of  the  neck. 


Scapular  (fifth  cervical 
to  first  dorsal).  Irritar 
tion  of  sldn  over  the 
scapula  produces  con- 
traction of  the  scap- 
ular muscles. 

SupiruUor  longua.  Tap- 
ping; the  tendon  of  the 
supmator  longus  pro* 
duces  flexion  of  fore- 
arm. 

Biceps  (fifth  cervical). 

Tricepf  (fifth  to  sixth 
cervical).  Tapping  el- 
bow tendon  produces 
extension  of  forearm. 

Pottericr  vrriat  (sixth  to 
eighth  cervical).  Tap- 
ping tendons  causes 
extension  of  the  hand. 


Anterior  wriet  (seventh  to 
eighth  cervical).  Tap- 
ping anterior  tendons 
causes  flexion  of  wrist. 

Palmar  (seventh  cervical 
to  first  dorsal).  Strok- 
ing the  palm  causes 
closure  of  the  fingers. 


OteonddoiaaL 


Back  of  head  to  vertex 
and  neck.  (Occipitalis 
major,  occipitalis  mi- 
nor, auricularis  mag- 
nus, superfidalis  oolB, 
and  supraclavicular.) 

Neck. 

Shoulder,  anterior  sur- 
face. 

Outer  arm.  (Supracla- 
vicular, drcumnex.  ex- 
ternal musculocutane- 
ous, cutaneous.) 

Back  of  shoulder  and 
arm. 

Outer  side  of  arm  and 
forearm  to  the  wrist. 
(Supraclavicular,  cir- 
cumflex, external  cu- 
taneous, internal  cu- 
taneous, posterior  spi- 
nal branones.) 


Outer  side  and  front  of 
forearm. 

Back    of    hand,    radial 
distribution. 

(Chiefly  extemid  cu- 
taneous, internal  cuta- 
neous, radial.) 


Radial  distribution  in 
the  hand. 

Median  distribution  in 
the  palm,  thumb,  in- 
dex, and  one-half  of 
the  middle  finger. 

(External  cutaneous, 
internal  cutaneous,  ra- 
dial, median,  posterior 
spinal  branches.) 

Ulnar  area  of  hand,  back, 
and  palm,  inner  border 
of  forearm.  (Internal 
cutaneous  ulnar.) 

Chiefly  inner  side  of 
forearm  and  arm  to 
near  the  axilla. 

(Chiefly  internal 
cutaneous  and  nerve 
of  Wrisberg  or  lesser 
internal  cutaneous.) 

Inner  side  of  arm  near  to 
and  in  the  axilla.  (In- 
tercostohumeral.) 
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Localization  op  the  Functions  of  the  Segments  of  the  Spinal  Coed 


Segment. 
Hecoad  to  twelfth  dor- 


Musdes. 

Moades  of  bftck  and  ab- 
domen. 
Erectores  apaMB. 


First  lumbar. 
Second  lumbar. 

Third  lumbar. 
Fourth  lumbar. 

Fifth  lumbar. 


First  and  second  sacraL 


Third,  fourth,  and  fifth 
sacral. 


None. 


Vastus  intemua. 


Sartorius;    adductors   of 

thich. 
Flexors  of  thich. 
Elxtensors  of  knee. 
Abductors  of  thi^ 


Outward  rotators. 
Flexors  of  knee. 
Flexors  of  ankle. 
Peronei. 
Extensors  of  toea. 


Calf  muscles. 

Glutei 

Peronei. 

Extensors  of  luikle. 

Small  muscles  of  foot. 

Perineal. 

Muscles  of  bladder,  rec- 
tum, and  external  geni- 
tals. 


Reflex  and  Centers. 

Bpigaatric  (fourth  to  sev- 
enth dorsal).  TickUnc 
mammary  region 
causes  retraction  of 
the  epigastrium. 

Abdominal  (seventh  to 
eleventh  dorsal). 
Stroking  side  of  abdo- 
men causes  retraction 
of  belly. 

Vasomotor  centers.  Sec- 
ond dorsal  to  second 
lumbar. 

Crematierie  (first  to  third 
lumbar).  Stroking  in- 
ner thigh  causes  r»> 
traction  of  scrotum. 

PaUUar.  Striking  patel- 
lar tendon  causes  ex- 
tension of  the  leg. 


SensoticiL 

Skin  of  the  cbeit  sad  ib- 
domen,  in  bandina* 
ning  around  aid 
do  wn  ward,  eom> 
spooding  to  spiial 


Upper    ^Kiteal    icfioB. 
ateroostak  aod  do^ 


sail 


Eleventh     and    tvdftk 


over  groa  isd 
front  of  scrotunt  (Ih»- 
hypogastric,  ilio  •  is- 
guinaL)     TcRtiae. 

Outer  side  and  upper 
front  of  thigh.  LuBf 
bar  region.  (Cffsito- 
crural,  ezt«nal  enta> 
ncous.) 

Front  and  oaUi  lidf  of 
thigh.  Inner  aide  of 
leg  and  foot. 

Inner  side  of  tbich.  kg. 
and  foot.  (uitrfBal 
cutaneous,  Ioqk  n* 
phenous,  obturator.) 

Back  of  thigh  and 
outer  side  (M  leg  aod 
ankle;  sole;  donoa 
offoot.  (External 
popliteal,  external 
saphenous,  muiailo> 
cutaneous,  pUatar.) 

Back  of  bunock  asd 
thLrii.  side  of  leg  aad 
ankle:  sc^;  donna 
offoot. 

Circumanal  re|Eioa.  asfoi. 
rectum.  penia,urKhn. 
vagina,  perineum.  Skia 
of  posterior  surfacf  d 
scrotum. 

(Small  sciatic,  pudir. 
inferior  hciuorrbouhL 
inferior  pudendal ) 

To  the  foregoing  table,  which  illustrates  spinal  localization,  should  be 
added  another,  showing  what  functions  reside  in  the  pons  and  medulla,  as 
follows : 

Nuclei. 

[Sphincter  iris.     Ciliary  muscles. 
III.  Levator  palpebrie  superioris.     Rectus  intemus  (in  convergenoe). 

I  Rectus  superior.     Rectus  inferior. 

I  Obliquus  inferior. 


GluUal  (fourth  to  fifth 
lumbar).  Stroking 
buttock  causes  dimp- 
ling in  fold  of  buttock. 

AehuUt  tendon.  Over- 
extension causes  ramd 
flexion  of  ankle,  called 
anJde-danua. 


Plantar  (fifth  lumbar  to 
second  sacral).  Hek- 
ling  sole  of  foot  causes 
flexion  of  toes  and  re- 
traction of  leg. 

Genital  center. 

Vesical  center. 

Anal  colter. 


IV. 


Obliquus  superior. 
(Upper  facial  group.) 


[Rectus  extemus.    Rectus 
VI. I     inter,   of   opposite   side 
(     in  lateral  movements. 


y  f  (Associated  movement  of  levator  palpetvc) 
•\  Muscles  of  lower  jaw. 


YjT  /(Lower  facial  group.) 
•\ Muscles  of  tongue. 


VII. — Facial  muscles. 
j^  TMuscles  of  pharjrnx. 
y"  I  Muscles  of  esophagus. 


XI. 


Muscles  of  larynx. 

(Motor  cortical  area,  see  p.  1C17 


) 


The  skin  areas  innervated  by  the  different  segments  are  shown  in  Fig.  "6- 
A  true  segmental  type  of  anesthesia  only  occurs  when  the  posterior  spinJ 
roots  are  involved.     If  the  roots  are  irritated  there  may  be  a  zone  or  area  of 
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3erestlieaa  or  shooting  pains  in  the  course  of  the  nerves  arising  from  these 
<»— root  pain  (pp.  1035,  1078,  1099,  1151). 

Certain  groups  of  symptoms  indicate  lesions  in  certain  regions.  Thus,  a 
on  in  the  cervical  segments  will  cause  more  or  less  paralysis  of  the  anna, 
«»ding  to  its  location,  and  if  transverse,  motor  paralysis  of  the  central 
non  type  and  sensory  paralysis  below  the  seat  of  the  lesion.  This  is  due 
the  fact  that  motor  impulses  will  be  unable  to  pass  by  way  of  the  motor 
eta  through  the  diseased  area,  and  sensory  impulses  will  be  unable  to  pass 
way  of  the  sensory  tracts  from  the  periphery  to  the  brain.  The  paralyzed 
isdes  supplied  by  the  involved  segments  will  show  the  characteristics  of  the 
ripheral  neuron  type  (p.  1013) .    If  in  the  dorsal  segments,  there  will  be  motor 


i^ll'  TS. — Bhowina  tfas  ncioDi  lancrvstcd  bv  th«  diOenat  tjaatl  nota  oi  the  cormnoiHliDg  •egnunta 
^*  cord.  It  AhouU  be  renumbered  thit  tbe  limita  are  Dol  to  reality  so  ohupty  defineo.  but  extend  ioto 
«D(itliar  (Kocber). 

^ysis  of  the  central  neuron  type  and  loss  of  sensation  below  the  seat  of  the 
*en.  In  the  lumbar  segments  the  muscles  supplied  by  those  affected  will  show 
*  peripheral  type  of  paralysis,  below  it  will  be  of  the  central  neuron  variety, 
le  area  of  anesdiesia  will  depend  for  its  upper  limit  upon  the  segments  involved 

Sensory  loss  extending  to  the  umbilicus  means  a  lesion  involving  as  its  upper 
lit  the  ninth  dortd  segment;  if  one  inch  below  this,  the  tenih.  When  this  seg- 
mt  is  involved,  if  the  patient  attempts  to  raise  the  shoulders  from  the  bed, 
e  umbilicus  will  be  pulled  upward.  This  is  due  to  the  fact  that  the  upper 
It  of  the  rectus  muscle  is  not  paralyzed,  while  the  lower  is.  The  nipples  cor- 
ifonA  to  the  fourth  dorsal  segment. 
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If  the  fifth  cervical  is  involved  alone,  the  biceps,  brachialis  anticus,  deltoid, 
and  supinator  longus  are  paralyzed,  the  other  muscles  of  the  arm  and  shoulder 
escaping.  The  biceps-jerk  will  be  lost  and  the  triceps-jerk  present.  \\Tien  the 
sixth  cervical  is  thus  involved,  the  fifth  escaping,  these  muscles  ai]p  not  in- 
volved and  the  arms  will  be  in  the  position  of  abduction  from  the  body,  the 
forearms  flexed  on  the  arms  and  in  the  supine  position.  The  biceps-jerk  will  be 
present  and  the  triceps  lost.  Certain  parts  of  the  cord  are  known  as  the  epi- 
conus  and  conus.  Symptoms  indicating  lesions  in  these  locations  and  in  the 
Cauda  equina  are  given  on  p.  1102. 

Owing  to  the  arrangement  of  the  various  tracts  of  the  spinal  cord  a  lesion 
involving  its  lateral  half  causes  a  peculiar  combination  of  symptoms,  fre- 
quently termed  Brown-S^uard's  paralysis. 

It  is  met  with  particularly  as  a  result  of  injuries  (knife-thrusts  and  the  like), 
though  it  may  also  be  due  to  tumor  or  caries  of  the  cord,  to  syphilis,  or  to  any 
process  causing  compression  of  one-half  of  the  cord.    Such  lesions  intercept 
the  motor  impulses  of  the  same  side;  the  fibers  having  crossed  in  th^  meduBi, 
the  sensory  fibers,  conducting  pain  and  temperature  impressions,  ciobs  in  the 
cord  soon  after  entering,  and  hence  these  forms  of  sensation  will  be  absent  on 
the  side  opposite  to  the  lesion;  tactile  sensation  may  also  be  abolished,  but  in 
some  cases  is  not  {vide  Fig.  77).    A  lesion  in  the  cervical  cord  above  the  irm 
nuclei  causes  motor  paralysis  of  both  arm  and  leg  of  the  same  side  (spinal  hemi- 
plegia) and  sensory  paralysis  on  the  opposite  side.    If  in  the  dorsal  or  lumbar 
cord,  the  leg  on  the  corresponding  side  is  paralyzed,  while  that  of  the  other  is 
anesthetic.    Lesions  are  seldom  strictly  confined  to  one  side  of  the  and,  but 
overlap  a  trifle,  so  that  there  is  apt  to  be  some  loss  of  power  on  the  anesthetic 
side;  this,  however,  may  be  due  to  the  redecussation  of  a  few  motor-fibers  at  a 
lower  level.    The  side  of  the  lesion  may  be  hyperesthetic.     Muscular  sense  is 
diminished  or  lost  on  the  same  side.    Above  the  hyperesthetic  regi<Hi  a  zone  of 
anesthesia  commonly  exists,  and  above  this,  again,  an  area  of  hyperesthesia. 
The  reflexes  are  increased  on  the  side  of  the  lesion  (inhibition  being  removed), 
and  the  temperature  of  that  side  is  usually  higher.     On  the  anesthetic  side  the 
motor  power,  reflexes,  muscle  sense,  and  temperature  are  all  normal. 
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Information  on  this  subject  will  also  be  found  in  the  sections  on  Cerebnl 
and  Spinal  Localization  and  on  pp.  1017,  1027. 

Nervous  diseases  are  usually  spoken  of  as  being  either /uncfiono/  or  organic; 
but,  as  our  methods  of  research  become  more  refined  and  our  technic  moie 
perfect,  the  breach  between  these  two  groups  is  being  gradually  but  steadily 
lessened. 

Organic  nervous  diseases  may  be  produced  by  two  types  of  lesions: 

1.  Irritative,  causing  an  increase  of  function,  continuous  or  intermittent 
2.  Destructive^  resulting  in  paralysis  of  motion  or  sensation,  or  both. 

Irritative  lesions  are  prone  to  become  destructive  in  course  of  time. 

When  a  complete  pathway  is  involved  a  system  disease  is  said  to  be  pro- 
duced. Thus  the  disease  known  as  amyotrophic  lateral  sclerosis  (p.  1105).  in 
which  the  lesion  is  a  degeneration  confined  to  the  motor  tracts,  is  one  of  this 
type.  When  two  or  more  paths  or  neuron  complexes  are  simultaneously  in- 
volved combined  system  disease  results. 

Brain  lesions  may  be  (a)  focal  or  (6)  diffuse.  Cord  lesions  are  either  (a) 
transverse,  (6)  focal,  or  (c)  insular  (a  series  of  foci). 
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Cord  lesions  result  in  ascending  or  descending  degeneration,  the  destruc- 
tive process  traveling,  as  a  rule,  in  the  direction  in  which  impulses  are  normally 
transmitted.    In  the  fillet  degeneration  may  extend  up  or  down. 

The  following  may  be  accepted  as  a  general  rule:  the  motor  nervous  system 
is  the  last  to  develop,  the  first  to  lose,  and  the  last  to  regain,  its  function;  while 
the  sensory  nervous  system  is  the  first  to  develop,  the  last  to  lose,  and  the  first 
to  regain,  its  function.  In  making  a  diagnosis  it  b,  therefore,  of  the  utmost 
importance  to  try  to  determine  the  locality  and  extent  of  the  morbid  process, 
and  to  ascertain  whether  the  lesion  is  a  focal  or  systemic  one.  The  symptoma- 
tology of  system  diseases  b  pretty  constant,  and,  except  in  their  very  incipiency, 
they  are  usually  not  difficult  of  diagnosis.  The  symptoms  of  focal  diseases, 
on  the  other  hand,  vary,  of  necessity,  according  to  the  location  of  the  focus. 
They  are  often  difficult  and  at  times  impossible  to  diagnose. 

Irritative  motor  lesions  produce,  according  to  the  degree  of  irritation,  either 
fibrillary  muscular  twitchings  or  mild  or  severe  convulsions,  tonic  or  clonic  in 
character  (p.  1018). 

Destructive  motor  lesions,  according  to  their  extent,  produce  mere  mus- 
cular weakness,  paresis,  or  actual  paralysb  of  a  single  muscle,  groups  of  muscles, 
or  of  the  entire  musculature  of  one  or  more  limbs. 

Irritative  sensory  lesions  give  rise  to  pain,  paresthesia,  hyperesthesia,  or 
hyperalgesia. 

Pain  is  a  very  important  symptom.  Sharp  and  shooting  pains  may  indicate 
irritation  of  the  posterior  nerve-roots  (root-pain)  or  a  symptomatic  neuralgia 
(p.  1037).  The  feeling  of  a  tight  band  about  the  body  (girdle-pain)  also  denotes 
irritation  of  posterior  nerve-roots.  General  hyperesthesia  and  pain  occur  in 
spinal  meningeal  irritation.  Pain  in  the  back  aggravated  by  jarring  is  charac- 
teristic of  vertebral  disease.  Burning  pain  is  often  due  to  neuritis.  Backache 
may  be  due  to  neurasthenia,  hysteria,  or  myelitb. 

A  very  important  form  of  pain  is  headache.  This  may  be  due  to  a  number 
of  different  causes  not  connected  with  the  nervous  system,  and  may  be  located 
in  different  parts  of  the  head,  which  often  have  a  relation  to  the  cause.  It 
differs  from  neuralgia  in  not  being  confined  to  the  distribution  of  particular 
nerves,  although  the  seat  of  the  pain  b  in  the  branches  of  the  fifth  nerve  in  the 
meninges.    The  important  causes  are: 

1.  Reflex  Irritation. — Ocular  (eye-strain  or  inflammation  or  commencing 
glaucoma);  disease  of  the  nasal  cavity  and  accessory  sinuses;  middle-ear  dis- 
ease; diseased  teeth;  disease  of  the  pelvic,  thoracic,  or  abdominal  viscera. 

2.  Toxemia. — ^These  comprise  infections,  as  the  prodromes  of  infectious 
diseases,  malaria,  and  syphilb  before  secondary  symptoms  appear;  metabolic 
dbturbances  and  diminbhed  elimination,  as  uremia,  diabetes,  gout,  hepatic 
disease,  constipation,  and  exophthalmic  goiter;  action  of  drugs  and  poisons,  as 
alcohol,  tobacco,  tea,  coffee,  lead,  nitrites,  quinin,  carbon  monoxid,  opium. 

Circulatory  Disturbances. — ^Passive  hyperemia  due  to  disease  of  the  right 
side  of  the  heart,  pressure  on  veins,  emphysema;  active  hyperemia,  as  in  the 
beginning  of  acute  meningitb;  anemia  due  to  loss  of  blood,  idiopathic  anemias, 
or  disease  of  the  heart  or  arteries  which  prevents  sufficient  blood  from  reaching 
the  brain,  as  arteriosclerosis. 

Neuroses,  as  hysteria,  neurasthenia. 

Organic  Disease  of  the  Brain  and  its  Membranes. — ^Tumor,  abscess,  menin- 
gitb due  to  syphilis  or  other  cause,  encephalitb. 

Caries  of  the  Cranial  Bones. — Indurative  or  muscular^  due  to  so-called 
rheumatic  nodules  in  the  muscles  of  the  scalp  and  neck. 

Migraine  (p.  1161). 

The  diagnosis  of  the  cause  depends  upon  careful  study  of  the  case.  Head- 
ache due  to  cerebral  syphilb  is  usually  much  worse  at  night.     If  due  to  circula- 
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toiy  disturbance  it  is  often  throbbing  and  made  worse  by  either  raiaiog  or  lower- 
ing the  head,  according  to  whether  hyperemia  or  anemia  is  the  c&nse.  Piin 
due  to  eye-strain  is  brought  on  by  using  the  eyes.  It  is  either  supra-^rbita]  a 
occipital.  When  due  to  disexse  of 
the  frontal  sinus  the  pain  is  throb- 
bing, usually  appears  after  the  padnit 
has  arisen,  and  passes  off  toward  f\n- 
ing.  It  is  aggravated  by  coughing  tr 
lowering  the  head.  In  indurative 
headache  the  muscles  are  tender  ud 
often  nodules  will  be  felt  in  them.  It 
frequently  comes  on  after  exposure  to 
cold  winds  or  washing  the  hair. 

The  treatment  of  headache  At- 
pends  largely  upon  the  cause.  Rriief 
may  be  obtained  by  using  the  variom 
coal-tar  analgesics,  as  pbenacetio, 
acetanilid,  etc.  Caffdn  is  oftea  at 
service  in  those  due  to  neurasthenia  or 
mental  exhaustion  from  any  ouw. 
Local  applications,  as  menthol  rubbol 
over  the  forehead,  inhalation  (rf  Cir- 
bonate  of  ammonia  (smelling-salts),  or 
heat  applied  to  the  head,  may  be  ct 
service. 

Indurative  headaches  should  be 
treated  by  some  form  of  salicylic  add, 
vibratory  massage,  and  the  higb-frr- 
quency  current  over  the  musdes  of 
tiit  neck  and  scalp. 

Destructive  sensory  lesiwis.  anx 
a  more  or  less  complete  absence  d 
sensation,  as  analgesia,  anestbeaa,  or 

_ _^_  ^;'b~c~d  Jeiioa'iaiohiai'ibr'jVi'.     '"'^  "^  temperature  sense. 

bslf  of  the  cord;  .-i.  s,  s.  senBory  roots  tiom  h^bi  By  the  term  "analge^a"  is  roetnl 

Bide  of  bodv:  Z,  Z,  Z,  hdsot)'  rootB  from  left  Bide      ■  *.i_  _  *_'i.(i„ 

of  bodj';  Z'.  z'.  nail  s,  are  LrriHied  oniy  it  the  loss  of  the  sense  of  pain,  by  anes- 
EI^™"h«i<-^'z''^'L!"d[Wd^'  Md''i«"lid^'".iea'' u  'hesia"  is  meant  loss  of  the  sense  of 
snesthpiiff  on  the  asme  side  M  the  lejiioQ.  Cor-,  touch.  The  prefix  "hj-p"  preceding 
™mthe'nKhtMd«'oftbebody.'thi!reisM'«it^  thesc  words  means  diminished  but 
not  complete  loss  of  sensibility,  ll  is 
important  to  remember  that  pressure  may  be  felt  when  tactile  sense  is  kei- 
Therefore  in  testing  for  the  presence  or  absence  of  tactile  sensibility,  as  little 
pressure  as  possible  must  be  made.  The  peripheral  nerves  contain  three  seU 
of  fibers  {Head,  Rivers,  and  Sherren?  Brain,  1905)  as  follows: 

1 .  Those  which  subserve  deep  sensibility  and  conduct  the  impulses  produced 
by  pressure  and  morement  of  limbs.  The  fibers  of  this  system  run  mainly  with 
the  motor  verrcs  and  are  not  destroyed  by  division  of  the  sensory  nen-es  of 
the  skin.  These  fibers  also  are  located  in  the  tendons.  If  pressure  is  sc^^ere 
enough  pain  may  be  caused. 

2.  Those  which  subserve  prolopathic  scnsibilily,  i.  e.,  painful  stimuli  and 
extremes  of  heat  and  cold,  but  inability  to  localize  the  spot  stimulated. 

."!.  Those  which  subserve  cpicrilic  sensibility,  i.  e.,  the  power  of  cutaneous 
localization,  of  the  discrimination  of  two  points,  and  of  the  finer  degrees  of 
temperature,  as  cool  and  warm.  Protopathic  sensibility  returns  first  after » 
sensor  J-  nerve  has  been  injured. 
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If  the  tracts  conveying  sensations  from  the  muscles  and  tendons  are  not 
functionating,  loss  of  muscle  sense  results,  i.  e,,  inability  to  recognize  the  direc- 
tion of  active  and  passive  movements  and  the  position  of  the  extremities.  One 
of  these  may  be  lost  without  the  other. 

The  use  of  the  electric  current  gives  important  information  in  distinguishing 
between  motor  paralysis  due  to  a  central  neuron  lesion  and  a  peripheral  (p. 
1013).  In  that  due  to  lesions  of  the  former  the  muscles  respond  to  both  the  far- 
adic  and  constant  currents,  the  contraction  being  characterized  by  a  sharp,  quick 
jeric  of  the  muscle,  which  in  the  case  of  the  constant  ciurent  occurs  first  when 
the  cathode  or  negative  pole  is  placed  over  the  muscle  being  tested  or  treated. 
If  of  the  latter,  there  is  either  a  diminution  or  loss  of  f aradic  contractility,  and 
at  first  an  increase  in  the  contraction  caused  by  the  constant  current,  which 
may  become  diminished  later.  The  contraction  instead  of  being  quick  is 
slow  and  tetanic  in  character,  and  in  some  cases  the  weakest  ciurent  that  will 
cause  contraction  is  when  the  anode  or  positive  pole  is  placed  over  the  muscle. 
This,  known  as  the  serial  change,  is  not  always  present.  If  it  is,  it  may  be 
indicated  by  the  following  formulae: 

Normal:  KClC>AnClC. 

Abnormal:  AnClC  >KC1C  or  AnClC  =  KCIC. 

Lesions  of  this  neuron,  if  very  mild,  may  not  cause  any  change  in  the  elec- 
tric reactions,  except  possibly  some  lessening  of  faradic  contractility. 

Neuralgia^  headache,  vertigo,  and  nystagmiis  are  symptomatic  conditions  of 
importance  (vide). 
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NEURALGIA 

Definition. — Neuralgia  (nerve-pain)  is  a  term  used  to  denote  painful 
sensations  that  have  the  following  characteristics:  1st.  In  their  distribution 
they  follow  the  course  of  the  nerve-trunks  or  their  branches.  2d.  They  show 
a  tendency  to  shift  from  place  to  place.  3d.  There  are  painful  points  (points 
dovloureux)  along  the  course  of  the  nerve-trunks.  4th.  Intermission  and 
remission  of  the  pain.  5th.  There  are  no  constant  objective  signs  and  no 
constant  morbid  changes  in  the  nerves.  True  neuralgia  is,  therefore,  a  func- 
tional condition,  and  a  symptom  produced  by  a  number  of  different  causes. 

Any  nerve  in  the  body  may  be  affected.  Quite  often  one  can  find  no 
definite  cause  of  the  neuralgia.  A  number  of  cases  classified  as  such  are  due 
either  to  a  mild  perineuritis  or  to  disease  of  the  root  ganglion,  as  in  herpes 
zoster.  In  many  of  these  it  may  be  difficult  to  make  a  differential  diagnosis  if 
the  process  is  not  severe  enough  to  interfere  with  the  function  of  the  nerve, 
and  such  cases  may  be  classified  with  the  neuralgias. 

Etiology. — Anemia  from  any  cause;  toxemia,  which  may  be  of  exogenous 
origin,  as  from  lead,  arsenic,  mercury,  copper,  alcohol,  tobacco,  tea,  coffee, 
any  of  the  infectious  diseases,  or  endogenous,  as  diabetes  and  nephritis;  the 
deprivation  of  either  morphin  or  cocain  in  a  habitu^;  reflex,  as  the  referred 
pains  of  visceral  disease,  thus  a  sciatica  may  be  due  to  prostatic  disease,  neural- 
gic pain  in  the  distribution  of  the  sixth  dorsal  nerve  may  be  due  to  heart 
disease,  and  so  on^;  heredity,  neuropathic,  gouty,  and  scrofulous  individuab 
being  especially  liable;  exposure  to  cold  and  wet;  chronic  vascular  disease,  es- 

1  These  relations  have  been  studied  and  classified  by  Henry  Head,  Brain y  1893,  p.  1 ; 
lg94,  p.  23;  1896,  p.  153. 
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pecially  arteriosclerosis.  The  early  stages  of  involvement  of  ner\-e  trunks  from 
pressure  of  tumors,  especially  neuromata,  aneurysm,  fractures,  exostoses,  dis- 
placements of  bones,  etc.;  irritation,  as  from  decayed  teeth  (p.  1039),  etc; 
general  impairment  of  health,  as  in  neurasthenia. 

General  Symptomatology. — ^The  neuralgic  attack  may  be  of  sudden  or 
slow  onset,  with  or  without  prodromata.  When  the  latter  exist  they  consist 
of  a  sense  of  uneasiness,  perverted  sensations,  chilliness,  and  stinging  or  slight 
burning  pains.  The  pain  is  usually  of  a  paroxysmal,  darting,  boring  character, 
radiating  into  the  distribution  of  the  affected  nerves.  In  the  intervals  there 
may  be  either  dull  pain  or  freedom  from  it.  In  the  case  of  the  reflex  neuralgias 
the  area  supplied  by  the  affected  nerve-roots  is  the  seat  of  the  pain.  It  is  i^t 
to  be  increased  by  movements  of  the  affected  parts,  drafts,  or  excitement 
Tenderness  may  be  found  over  certain  points,  especially  where  the  nenre 
emerges  from  a  bony  canal  (points  of  Valleix);  these  are  not  always  present 
The  affected  part  is  usually  hyperesthetic;  occasionally,  however,  it  is  anesthetic, 
and  may  continue  so  for  some  time  after  an  attack. 

Reflex  muscular  contraction  may  be  present  in  proportion  to  the  intensity 
of  sensory  irritation.  Vasomotor  symptoms  manifest  themselves  in  the 
flushing  or  blanching  of  the  affected  part  and  in  increased  secretions,  as  sweat- 
ing. 

Trophic  disturbances  may  result  in  temporary  or  permanent  changes.  To 
the  former  belong  the  herpetic  and  urticarial  eruptions,  while  the  latter  groups 
include  change  of  color  in,  loss  of,  or  overgrowth  of  the  hair,  various  dianges 
in  the  skin  (as  pigmentation  and  morphea,  and  even  ulceration,  though  in 
the  latter  instance  there  is  probably  a  more  profound  pathologic  diange  than 
that  which  we  regard  as  the  cause  of  neuralgia).  Unless  the  attacks  are  se^'ere 
or  prolonged,  however,  the  general  system  seldom  suffers. 

Diagnosis. — Neuralgia  must  be  distinguished  from  neuritis,  a  mihl  attack 
of  which,  as  has  been  said,  it  may  resemble  very  closely.  So  much  so,  in  fact, 
that  in  some  cases  the  distinction  cannot  be  made.  WTienever  the  functioD 
of  the  nerve  is  interfered  with,  as  shown  by  motor  weakness,  constant  diminu- 
tion of  sensibility,  absent  or  diminished  reflexes,  tenderness  along  the  nene- 
trunk,  and  wasting  of  the  muscles,  neuritis  b  present.  Headache  is  dis- 
tinguished by  the  fact  that  the  pain  is  more  or  less  diffuse,  and  is  not  parox- 
ysmal and  shooting  in  type.  It  must  be  remembered  that  pain  of  a  neuralgic 
t>'pe  may  occur  in  diseases  of  the  cranial  or  spinal  bones,  tiunor  of  the  cord  or  its 
membranes,  tabes  dorsalis,  multiple  sclerosis,  s>Tingomyelia,  meningomyelitis, 
basal  meningitis,  cer\ical  pachj-meningitis,  tumor  of  the  cerebellopontile  angle, 
of  the  gasserian  ganglion,  and  inflammation  of  the  sensory  root  ganglia* 
either  cranial  or  spinal.  The  diagnostic  points  will  be  detailed  under  dieir 
respective  headings. 

Prognosis. — This  depends  upon  the  cause,  whether  removable  or  not; 
some  forms,  esf)ecially  those  of  the  fifth  and  sciatic  nerves,  are  very  intractable 
(p.  1039) .  There  is  always  the  danger  in  chronic  cases  of  a  drug  habit  being 
formed. 

Ortain  types,  as  of  the  fifth  (p.  1039)  and  sciatic  nerves  (p.  1042),  r^uire 
special  mention. 

Treatment. — ^The  first  requisite  in  the  treatment  of  neuralgia  is  to 
ascertain  whether  it  is  due  to  local  or  general  causes.  That  of  the  former 
class  may  be  caused  by  a  cicatrix,  neuroma,  aneurysm,  neoplasm,  or  by  caries 
or  traumatism;  and  the  treatment  must  necessarily  be  directed  toward  the 
removal  of  the  cause  when  possible.  When  the  fault  is  a  general  one,  the 
neuralgia  may  occur  either  as  the  immediate  result  of  the  systemic  disease  or, 
remotely,  as  the  result  of  the  altered  blood  state  (anemia).  This  is  particularly 
well  illustrated  by  an  attack  of  malaria,  in  which  it  is  obvious  that  succea 
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can  only  be  obtained  by  attention  to  the  underlying  cause.  It  is  sometimes 
necessary  to  use  an  analgesic,  of  which  morphin  is  certainly  the  best.  Its 
therapeutic  value  is  most  decided  when  the  drug  is  given  hypodermically,  and, 
if  injected  directly  over  the  track  of  the  painful  nerve  (e,  g,,  supraorbital  branch 
of  the  fifth),  it  not  only  affords  immediate  reUef,  but  also  obviates  recurrences 
of  the  painful  paroxysms  in  many  instances.  It  is,  however,  scarcely  necessary 
to  urge  the  exercise  of  caution,  for  the  morphin-habit  is  readily  formed  in  these 
cases.  The  following  may  also  be  used:  antipyrin,  phenacetin,  codein,  vera- 
trum  viride,  aconite,  also  counterirritants  and  vesicants,  including  the  galvanic 
current,  which  is  applied  by  placing  the  anode  over  the  tender  spots  if  they  exist, 
otherwise  over  the  seat  of  the  pain.  A  rapidly  interrupted  faradic  current  ap- 
plied over  this  area  and  the  high-frequency  current  may  also  prove  valuable. 
The  general  tone  of  the  system  must  be  attended  to,  bad  habits  prohibited,  the 
state  of  the  bowels  regulated,  and  the  eyes  examined  and  corrected  for  errors  of 
refraction.  Rest  b  a  valuable  adjunct  to  any  form  of  treatment.  In  severe 
neuralgia  of  either  the  brachial  or  lumbosacral  plexus  division  of  the  posterior 
roots  has  been  practised  with  varied  success.     (See  also  p.  1040.) 

NEURALGIA   OF  FnTTH   I9ERVE  OR   TIC  DOULOUREUX 

This  is  a  neuralgia  involving  one  or  more  of  the  branches  of  the  nerve. 
It  varies  greatly  in  character  and  intensity  in  different  cases,  and  in  its 
severest  forms  is  one  of  the  most  terrible  of  all  the  diseases  of  the  nervous 
system. 

The  pathology  is  doubtful.  In  those  cases  that  have  been  subjected  to 
surgical  operation,  excised  portions  of  the  nerves  sometimes  were  normal  and 
sometimes  contained  a  moderate  number  of  degenerated  fibers.  In  other 
cases  in  which  the  gasserian  ganglion  has  been  removed  and  examined,  con- 
siderable sclerosis  of  the  blood-vessels  has  been  detected,  alterations  in  the 
axisrcylinders  of  the  nerves,  and  occasionally  moderate  changes  in  the  ganglion 
cells.  It  is  not  known  exactly  how  these  lesions  produce  the  s>7nptoms,  but  it 
is  probable  that  vascular  alterations  are  exceedingly  important. 

The  etiology  is  various.  Neuropathic  heredity  appears  to  play  an  im- 
portant part.  It  is  more  frequently  a  disease  of  late  than  of  early  life.  Periph- 
eral irritation  is  frequently  foimd,  and  when  removed  often  results  in  complete 
cure.  Among  the  structures  disease  of  which  is  a  frequent  cause  of  neuralgia  of 
the  fifth  nerve  are  the  nose  and  the  cavities  entering  into  it,  and  the  mouth. 
Lesions  of  the  former  structures  comprise  chronic  irritations,  spurs,  occlusion  of 
the  nasal  openings,  and  suppiu*ation.  In  the  latter,  abscesses  at  the  roots  of  the 
teeth,  irritated  pulp,  and  occasionally,  either  non-eruption  or  malpositions  of 
the  teeth,  are  among  the  exciting  factors.  It  b  possible  that  eye-strain  may 
also  be  an  exciting  cause. 

The  symptoms  may  be  variable  in  extent,  duration,  and  intensity.  In  the 
mild  form  there  is  only  an  occasional  paroxysm,  limited  to  one  of  the  branches 
of  the  nerve,  such  as  the  type  that  occurs  in  acute  coryza.  In  the  more  severe 
form  there  may  be  repeated  paroxysms,  the  intervals  varying  from  a  few  min- 
utes to  several  days,  involving  the  whole  side  of  the  face,  and  causing,  for  the 
time  being,  complete  prostration  on  the  part  of  the  patient.  The  pain  is  often 
radiating,  or  of  a  rending  or  boring  character,  and  sometimes  so  severe  as  to 
cause  nausea.  It  is  often  accompanied  by  certain  vasomotor  or  secretory 
phenomena,  such  as  flushing,  perspiration,  or  excessive  tear  production,  and 
even  in  some  cases  more  or  less  persistent  edema  of  the  skin.  In  some  in- 
stances there  may  be  more  or  less  twitching  of  the  facial  muscles.  The  duration 
of  the  attacks  varies  greatly.  The  paroxysms  may  succeed  each  other  fre- 
quently for  long  periods  of  time,  or  until  the  patient  becomes  insane  or  com- 
mits suicide;  in  other  cases,  after  a  few  paroxysms,  the  attack  passes  off  and 
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may  not  return  for  months.  In  some  instances  the  pain  is  persistent,  and  tl- 
though  in  these  cases  it  is  rarely  severe,  the  discomfort  of  the  patient  b  some- 
times greater.  The  painful  points  are:  for  the  first  branch,  the  supra-orbhal 
foramen;  for  the  second,  the  infra-orbital  foramen;  for  the  third,  the  menu! 
foramen.  Often  the  surrounding  portions  of  the  skin,  particularly  those  where 
the  periosteum  is  near  the  surface,  are  tender.  If  the  disease  continues  for 
some  time  there  may  be  trophic  changes,  such  as  the  formation  of  ulcers,  dn*- 
ing  of  the  skin,  and  the  appearance  of  gray  hairs.  Sluder^  has  described  a 
neurosis  of  the  sphenopalatine  or  Meckel's  ganglion.  The  s\inptoms  <rf  the 
neuralgic  type  consist  of  pain  more  or  less  intense  which  may  be  located  over 
the  front  of  the  nose,  in  and  about  the  eyes,  over  the  frontal  region,  into  die 
pharynx  and  tonsil  region,  in  and  around  the  ear,  into  the  occiput,  shoulder,  arm, 
and  at  times  even  to  the  fingers.  It  is  apt  to  be  most  severe  at  a  point  6  mm. 
back  of  the  mastoid.  It  may  either  be  associated  with  or  follow  disease  of  the 
accessory  sinuses  or  be  due  to  infectious  disease,  as  influenza  or  focal  infection. 

The  diagnosis  may  have  to  be  made  from  tumor  involving  the  gasserian 
ganglion  or  one  in  the  cerebellopontile  angle.  The  former  can  be  distinguished 
by  the  existence  of  anesthesia  in  the  fifth  nerve  distribution,  the  pain  is  usually 
constant  instead  of  paroxysmal,  and  there  is  often  paralysis  of  the  musdes 
of  mastication.  The  diagnostic  points  of  the  latter  are  given  on  p.  11^. 
Bulbar  tabes  (p.  1163)  may  also  cause  pain  in  the  course  of  the  fifth  nen*e. 
Neuralgic  pain  in  front  of  the  auricle  and  within  the  meatus  may  be  due  to 
disease  of  the  geniculate  ganglion  or  intumescentia  ganglifonnis  (p.  1061). 
A  skiagram  will  show  the  existence  of  non-erupted  teeth. 

The  prognosis  depends  largely  upon  the  cause.     In  the  so-called  idiopathic 
cases  it  is  exceedingly  unfavorable. 

The  treatment  consists  first  in  the  removal  of  the  cause,  if  it  can  be  found. 
The  eyes,  nose,  and  mouth  should  be  carefully  examined,  and  any  source  of 
irritation  thoroughly  removed.  For  the  treatment  of  the  paroxysms,  if  they 
are  mild,  the  coal-tar  analgesics  may  be  employed.  If  severe,  the  only  drug 
that  is  at  all  effective  is  morphin,  which  is  preferably  given  hypodermically. 
Of  course,  in  nearly  all  instances,  if  the  disease  is  chronic,  the  patient  becomes 
addicted  to  the  use  of  this  drug.  Occasionally,  the  external  application  of  a 
mixture  of  the  ointments  of  opium  and  belladonna  has  proved  of  senice. 
Strychnin,  in  full  doses,  combined  with  complete  rest  and  liquid  diet,  aconitin. 
nitroglycerin  in  old  people  in  full  doses,  have  sometimes  rendered  the  attado 
milder  and  less  frequent.  They  should  be  given  hypodermically.  Salicylates 
may  also  prove  useful.  The  general  health  of  the  patient  should  be  improved 
if  possible,  and  the  disease  treated  expectantly  for  some  time.  The  gah'anic 
current,  the  anode  being  placed  over  the  painful  areas  and  given  without  inter- 
ruption, may  sometimes  prove  useful.  Formerly,  section  of  the  painful  nene 
branch  was  employed,  and  even  resection  of  a  portion  of  the  nerve,  but  the 
results  were  either  so  trifling  or  so  transient  that  in  recent  years  the  tendency 
has  been  to  resort  more  frequently  to  the  excision  of  the  gasserian  ganglion. 
This  is  a  serious  operation;  nevertheless,  it  is  often  wiser  to  employ  it  eariy 
rather  than  to  delay  until  the  patient  is  exhausted  by  long  suffering.  Spiller 
has  suggested  the  section  of  the  sensory  root  of  the  ganglion,  and  this  opera- 
tion gives  the  same  results  as  excision  of  the  ganglion.  A  satisfactory  method 
of  treatment,  especially  in  old  people  or  those  whose  general  nutrition  is  poor, 
if  medical  methods  fail,  is  the  injection  of  alcohol  into  the  region  of  the  foramina 
rotundum  or  ovale,  according  to  the  branch  affected.*  By  this  plan  relief  for 
several  years  at  least  may  be  obtained.     The  ophthalmic  division  cannot  be 

^  Jour.  Amer.  Med.  Assoc.,  August  23,  1919,  p.  591. 
« Ibid.,  January  20,  1912,  p.  155. 
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injected  safely,  the  supra-orbital  branch  may  be.  Attempts  with  some  success 
have  also  been  made  to  inject  the  gasserian  ganglion.^  When  the  pain  is 
confined  to  the  supra-orbital  nerve  large  doses  of  quinin  may  be  of  service. 
If  due  to  sphenopalatine  ganglion  disease  the  nose  and  sinuses  must  be  carefully 
examined  and  treated  if  necessary.  Foci  of  infection,  dental  or  otherwise,  re- 
moved. Injection  of  the  ganglion  with  5  to  15  minims  of  a  2  per  cent,  solution 
of  carbolic  acid  in  alcohol  will  often  relieve  the  condition  for  a  number  of 
months  at  least.  ^ 

NEURALGIA  OF  THE  NECK  AND  TRUNK 

The  cervical  branches  of  the  dorsal  and  lumbar  nerves  are  involved  in  this 
group. 

1.  Cervico-ocdpital  neuralgia,  occurring  in  the  occipital  and  posterior 
parietal  region,  is  apt  to  be  quite  severe,  but  when  not  due  to  spondylitis  (the 
result  of  caries)  or  neoplasms  the  prognosis  is  fair.  It  is  sometimes  the  result 
of  direct  pressure,  as  in  carrying  heavy  loads  on  the  neck  and  shoulders.  The 
painful  spot  is  found  between  the  mastoid  process  and  upi>er  cervical  ver- 
tebrae. Falling  of  the  hair  may  also  occur.  This  is  much  more  apt  to  take 
place,  however,  when  the  occipitalis  minor  is  involved,  as  it  is  said  that  the 
latter  is  generally  a  syphilitic  neuralgia. 

2.  Intercostal  Neuralgia, — ^The  middle  intercostal  nerves  are  most  liable 
to  be  affected,  and  generally  on  the  left  side.  The  posterior  dorsal  branches 
are  seldom  involved.  WTien  specially  severe  and  persistent,  intercostal  neu- 
ralgia may  be  a  symptom  of  disease  of  the  cord  or  its  membranes,  aneurysm  of 
the  aorta,  neoplasms,  or  disease  of  the  vertebrae  or  ribs.  Traumatism  and  cold 
also  give  rise  to  it.  This  form  of  neuralgia  is  most  common  in  women,  the 
painful  spots  being  at  the  extremity  and  at  the  middle  of  the  ribs.  The  pain 
is  of  a  sharp,  lancinating  character  and  radiates  along  the  nerve.  It  is  intensi- 
fied by  all  movements  of  the  chest;  hence  the  affected  side  is  more  or  less  fixed. 
Herpes  may  develop,  but  in  such  cases  it  is  probable  that  an  inflamjnation  of 
the  root  ganglion  exists  (p.  1092). 

3.  Mastodynia  is  really  a  variety  of  intercostal  neuralgia,  and  occurs  almost 
solely  among  women.  It  is  very  painful  and  gives  rise  to  the  development  of 
tender  "lumps"  in  the  breast,  simulating  malignant  disease.  The  paroxysms 
are  often  accompanied  by  vomiting. 

4.  Lurnh(Mibdominal  neuralgia  is  not  a  common  form.  The  pain  is  chiefly 
in  the  limibar  region,  though  the  hypogastrium,  genitals,  and  buttocks  may 
also  be  involved. 

NEURALGIA  OF  THE  EXTREMITIES 

Cervicohrachial  neuralgia  occurs  in  the  distribution  of  the  four  lower  cer- 
vical nerves.  When  the  condition  is  bilateral  we  should  look  for  disease  of 
the  cord  or  its  membranes,  esi)ecially  tabes,  for  new  growths  in  either  the  spinal 
canal  or  bones  of  the  arm,  or  for  disease  of  the  vertebrse.  When  unilateral, 
any  of  the  causes  already  enumerated  may  be  operative;  also  angina  pectoris, 
referred  pain  as  from  gall-stones,  cervical  rib  and  a  primary  or  radicular 
neuritis.  The  radial  and  ulnar  nerves  are  more  frequently  affected  than  the 
median.  The  pain  is  most  apt  to  be  distributed  along  the  whole  course  of  the 
nerve,  but  painful  points  are  found  in  the  following  situations:  in  the  axilla; 
over  the  brachial  plexus ;  on  the  shoulder,  where  the  cutaneous  branches  of  the 
circumflex  nerve  emerge  through  the  deltoid  muscle;  about  the  middle  of  the 

^J<mr.  Amer.  Med.  Assoc.,  May  3,  1913,  p.  1354;  November  4,  1916,  p.  1357. 
•  Ibid.,  August  23,  1919,  p.  593. 
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add  preparations,  as  a  25  per  cent,  ointment  of  mesotan,  may  also  be  of  service. 
In  old  people  with  arteriosclerosis  full  doses  of  nitroglycerin  and  potassium  iodid 
may  give  relief.  In  severe  chronic  cases  electricity,  as  mentioned  above,  and 
counterirritation,  preferably  by  means  of  a  succession  of  small  fly-blisters  along 
the  course  of  the  nerve,  b  of  great  value.  When  all  else  faib,  stretching  the 
nerve  after  exposing  it  often  cures,  but  sometimes  aggravates,  the  symptoms. 
The  bowels  should  always  be  kept  free.  The  deep  injection  of  guaiacol  (itrj  to 
ij — 0.066-0.1332)  in  association  with  chloroform  (ttrx-— 0.666)  has  yielded  very 
encouraging  results  in  my  hands.  Excellent  results  have  been  reported  from 
deep  perineural  injections  of  salt  solution. 

Neuralgia  of  the  Qenitalia  and  Rectum.— These  varieties  are  not 
met  with  frequently.  The  former  is  sometimes  a  symptom  of  stone,  prostatic 
disease,  or  stricture,  and  in  women  ovarian  and  uterine  neuralgias  are  generally 
hysteric  manifestations.  Coccygodynia,  unless  of  traumatic  origin,  is  almost 
solely  found  in  women.  The  pain  in  the  region  of  the  coccyx  is  excruciating 
at  times,  and  may  even  call  for  operation. 

Visceral  Neuralgia. — As  implied  by  the  name,  these  forms  are  neural- 
gias resident  in  the  various  viscera.  They  most  frequently  attack  the  stomach 
or  bowel,  and  are  recognized  as  colic.  Other  viscera  may  also  be  involved 
(liver,  kidney).    Such  pains  may  be  simulated  by  tabetic  crises  (p.  1151). 
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Definition. — ^An  inflammation  of  a  nerve  or  of  its  fibrous  envelope. 

It  may  be  confined  to  a  single  nerve,  termed  local  neuritis,  or  a  number 
of  nerves  may  be  affected,  when  it  is  termed  multiple  or  polyneuritis.  . 

Pathology. — ^The  infiammation  may  be  chiefly  confined  to  the  sheath  of 
the  nerve  (perineural)  or  may,  in  addition,  involve  the  deeper  portions  of  the 
sheath  (endoneurium),  in  which  an  accumulation  of  lymphoid  elements  will  be 
found  between  the  nerve-bundles.  This  form  is  known  as  interstitial  neuritis, 
and  is  the  condition  usually  found  in  the  localized  form.  The  nerve  will  be 
found  to  be  swollen  and  red  in  color,  but  the  nerve-fibers  do  not  appear  involved. 
Eventually,  however,  changes  resembling  those  found  in  wallerian  degenera- 
tion may  occur,  the  myelin  becoming  fragmented,  the  nuclei  in  the  sheath  of 
Schwann  increasing  in  number,  the  nuclei  of  the  intemodal  cells  becoming 
swollen,  and  the  nerve-fibers  undergoing  granular  degeneration.  In  parenchy^ 
maUms  neuritis^  the  condition  found  in  multiple  neuritis,  the  nerve-fibers  are 
inrimarily  and  principally  affected.  Changes  like  those  met  with  in  wallerian 
degeneration  described  above  are  met  with,  but  the  sheath  shows  little  evidence 
of  inflammation. 

Etiology. — (a)  Local  neuritis  may  be  due  to — (1)  Exposure  or  cold  (the 
so-called  rheumatic  neuritis),  (2)  Extension  of  inflammation  from  neighboring 
parts.  (3)  Traumatism — ^wounds,  compression,  excessive  stretching  resulting 
from  fractures  or  dislocation,  electric  shock.  (4)  Microbic  and  autogenetic 
poisons.  (5)  Arteriosclerosis.  (6)  Stoop  shoulders,  which  cause  compression 
of  the  axillary  structures  between  the  humerus  and  ribs,  causing  either  brachial 
or  ulnar  neuritis. 

(6)  Multiple  neuritis  may  be  due  to — (1)  Poisons  of  extrinsic  origin — 
carbon  monoxid,  alcohol,  carbon  bisulphid,  lead,  arsenic,  mercury,  ether. 
(2)  Poisons  resulting  from  the  infectious  fevers  (typhoid,  diphtheria,  variola, 
typhus,  leprosy,  beriberi,  measles,  syphilis,  tuberculosis,  septicemia,  gon- 
orrhea, malaria,  influenza).  (3)  Poisons  produced  within  the  body,  as  from 
gout,  rheumatism,  diabetes,  and  pregnancy.     (4)  Cachexias,  anemia,  carcino- 
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dnations,  delusions,  disorientation,  etc.,  a  symptom  group  known  as  Korsa- 
kow's  psychosis.  The  duration  of  an  attack  varies  from  a  few  weeks  to  a  year 
or  more. 

Arsenic  neuritis  differs  from  the  above  in  that  the  mental  symptoms  are 
generally  absent.  The  onset  may  be  much  more  abrupt  and  the  course  is 
usually  shorter. 

Carbon  bisnlphid  neuritis  occurs  chiefly  in  workers  in  rubber  factories 
and  imitation  silks.  There  are  noted  intense  frontal  headache,  giddiness, 
marked  excitability,  muscular  cramps,  and  possibly  convulsions.  Satur- 
nine neuritis  is  confined  to  motor  nerves,  and  especially  to  those  of  the  upper 
extremities,  the  posterior  interosseous  branch  of  the  musculospirals  being 
especially  liable  to  be  involved,  causing  double  wrist-drop.  Any  or  all  nerves 
may,  however,  become  affected.  Peculiar  features  are  the  usual  absence 
of  pain  and  tenderness,  and  the  escape  of  the  supinator  longus  and  extensor 
ossis  metacarpi  pollicis  muscles.  Lesions  of  the  anterior  comua  are  more 
likely  to  occur  in  saturnine  multiple  neuritis  than  in  any  of  the  other  varieties. 
Delirium  (lead  encephalopathy),  optic  neuritis,  and  convulsions  may  occur, 
but  are  not  common  symptoms.  Multiple  neuritis  is  a  frequent  sequel  of 
diphtheria;  it  is  also  rarely  attended  with  pain  and  tenderness,  and  has  been 
fully  described  on  p.  157. 

Cases  due  to  other  forms  of  infectious  disease  may  be  local  or  multiple, 
and  generally  present  symptoms  similar  to  those  of  neuritis  due  to  any  other 
cause.  Recurring  Multiple  Neuritis, — A  few  cases  have  been  reported  in 
which  attacks  of  more  or  less  wide-spread  paralysis,  due  to  neuritis,  have  re- 
curred. Senile  neuritis  occurs  in  old  age,  and  is  probably  a  degeneration  due 
to  arteriosclerosis.  The  symptoms  develop  gradually  and  consist  of  weak- 
ness and  numbness  of  the  limbs,  especially  the  lower;  absent  knee-jerks,  some- 
times slight  atrophy  and  diminished  response  to  the  faradic  current.  Cranial 
nerves  may  also  be  affected. 

Multiple  neuritis  has  followed  the  employment  of  the  Pasteur  treatment  for 
rabies. 

Spontaneous  or  the  so-called  idiopathic  neuritis  does  not  differ  from  the 
general  type  of  the  disease,  except  that  no  cause  can  be  discovered  to  account 
for  it. 

Beriberi. — ^This  is  a  form  of  multiple  neuritis,  occurring  endemically, 
chiefly  in  the  islands  of  the  Pacific  Ocean  and  in  Asia.  It  is  especially  prev- 
alent in  Japan  and  the  Philippines.  Sporadic  cases  are  met  with  in  increas- 
ing frequency  in  Europe  and  America,  brought  on  ships  from  the  Orient. 
There  is  some  dispute  concerning  its  etiology,  but  the  prevailing  view  is  that 
it  is  due  to  the  use  of  food  in  which  the  so-called  vitamins  are  absent.  This 
b  notably  so  when  the  diet  is  one  of  "polished"  rice. .  It  is  especially  apt  to 
occur  where  many  are  crowded  into  a  limited  space,  as  jails,  barracks,  ships, 
etc.     Moisture  and  heat  favor  its  development. 

The  essential  feature  of  the  pathology  is  the  changes  in  the  nerves;  these 
are  inflammatory  and  degenerative.  Degeneration  in  the  muscles  also  occurs, 
and  not  infrequently  serous  effusion.  A  variety  of  clinical  types  have  been 
recognized.  Of  these,  the  most  important  are  the  wasting  and  the  wet  forms. 
The  onset  may  be  rapid  or  more  gradual.  In  the  first  type  there  is  loss  of  power 
in  the  limbs,  wasting  of  the  muscles,  and  more  or  less  emaciation.  Subjectively, 
there  are  pain  and  paresthesise  in  the  limbs,  tenderness  in  the  muscles  and  over 
the  nerve  trunks.  The  patients  also  complain  of  weakness,  dyspnea,  and  pal- 
pitation. The  wet  form  is  characterized  by  the  earlier  or  later  occurrence 
of  general  anasarca,  with  effusion  into  the  serous  cavities.  The  swelling 
may  be  enormous  and  obscure  the  muscular  wasting.    Sometimes  the  dyspnea 
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demanded  in  malaria,  iodids  and  other  measures  to  eliminate  the  lead  in 
lead  cases.  As  soon  as  the  acute  cases  have  subsided,  massage  and  passive 
movements  should  be  begun,  galvanism  applied  to  the  muscles,  and  warm  water 
or  sulphur  baths  administered.  Care  should  be  taken  to  prevent  stretching  of 
paralyzed  muscles  and  deformity  due  to  the  unopposed  action  of  antagonistic 
muscles,  as  when  foot-  or  wrist-drop  is  present. 


PRCXJRESSIVE  NEURAL  MUSCULAR  ATROPHY 

(Hoffmann) 

(Progressive  NewrUic  Muscular  Atrophy;  Charcot-Marie-'ToothrType  of  Progressive  MuS" 

ctUar  Atrophy;  Peroneal  Type^  Gotoers) 

Definition. — A  degenerative  process,  apparently  commencing  in  the 
nerves,  and  characterized  by  muscular  degeneration,  with  subsequent  con- 
tractures, sensory  disturbances,  and  a  loss  of  the  reflexes. 

Pathology. — ^The  principal  change  is  degeneration  of  the  peripheral  nerve- 
fibers;  with  this  may  be  associated  sclerosis  of  the  posterior  columns  of  the  cord, 
slight  degeneration  of  the  pyramidal  tracts,  alteration  of  the  columns  of  Clarke, 
atrophy  of  the  cells  in  the  anterior  horns  of  the  cord,  atrophy  of  the  muscle- 
fibers. 

Etiology. — Heredity  seems  to  play  an  important  part  in  the  causa- 
tion of  the  disease,  wluch  may  either  occur  in  successive  generations  of  a 
family  or  affect  several  members  of  the  same  generation.  Sporadic  cases  occa- 
sionally occur  for  which  it  is  impossible  to  trace  any  ancestral  influence,  though, 
as  the  disease  has  been  known  to  skip  a  generation,  it  is  not  impossible  that  such 
cases  are  still  hereditary.  Males  are  much  more  frequently  affected  than  fe- 
males, and  the  disease  almost  invariably  commences  between  the  ages  of  ten 
and  twenty  years. 

Symptoms. — As  the  name  implies,  muscular  wasting  usually  begins  in 
the  muscles  of  the  feet  or  hands,  either  the  peronei,  the  common  extensors 
of  the  toes,  or  the  small  muscles  of  the  foot  itself,  or  else  in  the  muscles  of 
the  thenar  and  hypothenar  eminences  and  the  interossei.  Usually  the  atrophy 
is  symmetric.  In  the  feet  it  leads  to  an  early  development  of  club-foot,  which 
is  most  pronounced  when  the  extremity  is  at  rest.  Very  early  the  atrophy  of 
the  small  muscles  causes  the  toes  to  assume  the  claw  position,  and  the  atrophy 
of  the  peroneals  causes  foot-drop,  so  that  in  walking  the  foot  is  dragged  along 
the  ground.  In  the  later  stages  the  foot  becomes  permanently  fixed  Jn  a  posi- 
tion of  equino-varus  or  valgus.  The  hands  have  the  characteristic  appearance 
given  by  a  flattening  of  the  ball  of  the  thumb  and  middle  finger.  The  inter- 
osseal  grooves  also  become  deeper  and  the  fingers  gradually  assume  the  claw- 
like position  (main  en  griff e).  The  disease  extends  slowly  upward,  involving 
the  muscles  of  the  calf  and  forearm;  the  muscles  of  the  thighs,  upper  arms,  and 
trunk  usually  escape.  The  affected  muscles  usually  show  distinct  fibrillary 
twitchings.  When  electrically  examined,  the  muscles  either  show  a  marked 
diminution  in  reaction  to  the  galvanic  and  faradic  currents,  or  distinct  reaction 
of  degeneration  can  be  elicited.  Similar  electric  changes  are  also  found  in  the 
nerves.  Mechanical  excitability  of  the  muscles  is  considerably  diminbhed, 
these  changes  being  found  also  in  the  muscles  that  are  apparently  healthy. 
The  tendon  reflexes  are  usually  absent,  although  in  the  early  stages,  when  the 
muscles  of  the  thigh  are  still  unaltered,  the  knee-jerk  may  be  merely  diminished. 
Sensation  is  sometimes  unaltered,  but  ordinarily  there  is  some  diminution  of 
aensibility  in  the  peripheral  parts  of  the  limbs.    Often  there  are  paresthesia 


DISEASES  OF  THE  RETINA,  OPTIC  NERVE,  AND  TRACT     1049 

Symptoms. — ^There  may  be  none.  When  present  their  character  neces- 
sarily depends  on  the  nature  of  the  nerve  involved  and  whether  the  lesion  is 
an  irritative  or  destructive  one.  More  or  less  pain,  numbness  or  tingling,  pares- 
thesia, and  palsy  are  among  the  most  conunon.  The  tumors  can  usually  be 
tdt  by  palpation. 

Treatment. — Apart  from  anodynes,  operative  measures  alone  are  of 
value,  except  when  the  tumors  are  the  result  of  syphilis,  as  occasionally  hap- 
pens; in  such  cases  specific  treatment  must  be  employed. 

It  must  not  be  forgotten,  however,  that  stump  neuromata  may  occur  in 
those  hereditarily  predisposed,  in  which  case,  as  Bowlby  has  pointed  out,  their 
removal  will  almost  surely  be  followed  by  a  return. 


DISEASES  OF  THE  CRANIAL  NERVES 

OLFACrORY  NERVE 

The  following  morbid  conditions  have  been  described  in  connection  with 
the  sense  of  smell: 

(a)  Hyperosmia  or  Olfactory  Hyperesthesia, — The  sense  of  smell  is  abnor- 
mally acute,  so  that  objects,  and  even  persons,  can  be  recognized  by  this  means. 
It  occurs  in  hysteria  and  insanity. 

(6)  Parosmia  (perverted  sense  of  smell)  may  occur  for  one  or  for  many 
odors,  and  is  often  associated  with  an  obtunding  of  the  normal  sense. 

(c)  Subjective  sensations  of  smell  are  due  to  the  same  causes  as  the  above. 
An  olfactory  aura  may  precede  an  attack  of  epilepsy.    Olfactory  hallucina- 
tions occur  occasionally  in  the  insane,  and  in  irritative  lesions  of  the  uncinate 
gyrus  (Fig.  68). 

(d)  Anosmia  or  olfactory  anesthesia  (loss  of  the  sense  of  smell)  may  be  caused 
by — (1)  Injury  to  the  peripheral  filament  by  local  disease  of  the  nasal  mucous 
membrane.  (2)  Injury  to  the  nerve-tnmk  or  bulb,  by  blows  on  the  head,  basal 
fractures  of  the  skull,  bone  disease,  and  meningitis.  Anosmia  may  occur 
during  locomotor  ataxia.  Pungent  and  p)owerful  odors  have  been  said  to  cause 
loss  of  the  sense  of  smell,  due  to  excessive  stimulation.  There  may  be  a  con- 
genital absence  of  the  olfactory  nerves.  (3)  Centric  lesions,  as  tumors  in  the 
region  of  the  uncinate  gyrus  (Fig.  68).  Unilateral  anosmia  has  been  described 
as  part  of  a  hemianesthesia,  due  to  a  lesion  in  the  posterior  part  of  the  internal 
capsule  and  in  hysteria. 

In  testing  the  sense  of  smell  it  is  advisable  to  use  aromatic  oils,  as  they 
only  stimulate  the  olfactory  nerve,  while  ammonia  and  such  strong  substances 
also  stimulate  the  fifth  nerve.  It  is  obviously  necessary  to  make  a  rhinoscopic 
examination. 

Treatment  is  generally  unsatisfactory,  though  the  cause  must  be  re- 
moved when  ix)ssible.    When  the  disturbance  is  due  to  some  general  condition, 

hysteria,  it  may,  of  course,  be  disregarded,  as  it  will  improve  with  the  disease. 


DISEASES  OF  THE  RETINA,  OPTIC  NERVE,  AND  TRACT 

The  Retina. — Hemorrhage  into  the  retina  may  be  venous  or  arterial,  single 
or  multiple,  monocular  or  binocular.  It  may  be  part  of  a  general  vascular 
change;  occasionally  it  occurs  during  parturition,  but  more  often  at  the  meno- 
fMiuse;  it  may  be  an  indication  of  renal  trouble  or  of  some  primary  or  symptom- 
atic anemia,  as  in  leukocythemia,  pernicious   anemia,  or  malaria.    Hemor- 
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retrobulbar  neuritis,  see  Toxic  Amblyopia),  and,  second,  where  the  lesions  are 
visible  at  the  intra-ocular  nerve-ending.  The  latter  is  the  more  important, 
and  is  also  known  as  papillitis.  Optic  neuritis  may  be  caused  by  the 
acute  infectious  diseases,  syphilis,  lead,  alcohol,  uremia,  anemia,  menstrual 
disorders,  exposure  to  cold,  rheumatism,  injuries,  disease  of  the  orbital  region, 
and  intranasal  and  accessory  sinus  lesions.  Rarely  it  is  congenital,  and  mild 
forms  may  be  caused  by  refractive  errors.  When  the  nerve  head  projects 
markedly  into  the  interior  of  the  eye,  it  is  known  as  ''choked  disk,"  or  from 
the  condition  present,  papilledema.  This  is  not  a  true  neuritis,  but  is  due  to 
mechanical  causes.  The  early  injection  with  stasis  of  the  retinal  vessels, 
edema,  and  elevation  of  the  nerve-head,  and  final  cellular  infiltration,  with  new 
tissue  formation  leading  to  atrophy,  are  due  to  distention  of  the  sheath  of 
Schwalbe  by  obstructed  cerebrospinal  fluid.  Neuritis  at  times  may  be  as- 
sociated. Kidney  disease  may  cause  a  similar  condition.  Intracranial  lesions 
are  the  mQst  frequent  causes.  Of  these,  brain  tumor  ranks  first.  Others 
are  meningitis,  cerebral  abscess,  cerebral  and  meningeal  hemorrhage, 
thrombosis  of  tlie  cavernous  sinus,  chronic  hydrocephalus,  serous  meningitis, 
and  aneurysm  of  the  internal  carotid.  Vision  may  not  be  lost  for  some  time. 
If  the  process  is  not  arrested,  consecutive  atrophy  occurs. 

(2)  Optic  Atrophy, — ^This  may  be  primary,  when  it  is  usually  associated 
with  disease  of  the  spinal  cord  and  brain,  as  tabes  dorsalis,  paretic  dementia, 
and  multiple  sclerosis,  secondary,  when  it  results  from  pressure  more  or  less 
directly  applied  to  the  optic  chiasm  or  tracts,  and  consecutive,  when  it 
follows  a  previous  neuritis  or  "choked  disk."  There  is  also  an  hereditary 
form  known  as  Leber's  disease,  and  that  which  occurs  in  amaurotic  family 
idiocy  (p.  1196). 

In  any  case  there  is  contraction  of  the  field  of  vision  and  colors  are  not 
perceived  in  the  normal  order,  t.  e.,  blue,  red,  green,  but  are  reversed  in  various 
ways  (dyschromatopsia).  This  also  occurs  in  functional  disorders,  as 
hysteria.  There  is  more  or  less  dimness  of  sight.  In  the  hereditary  form 
the  disk  is  less  white  than  in  the  other,  and  -  the  vessels  are  almost  normal  in 
appearance. 

The  Optic  Tract. — ^The  lesions  of  the  optic  tract  may  cause  either  blindness, 
dimness  of  vision,  or  hemianopsia.  By  the  latter  is  meant  blindness  of  one-half 
the  visual  field.  As  the  light  rays  cross,  the  blind  field  is  opposite  to  the  blind 
half  of  the  retina.  Thus,  if  the  nasal  half  of  the  retina  is  not  functionatmg, 
the  temporal  field  will  be  blind.  It  is  always  due  to  a  lesion  at  or  posterior  to  the 
chiasm.  When  the  latter  is  the  case,  blindness  in  the  temporal  field  of  one  side 
and  nasal  field  of  the  other  is  caused.  This  is  termed  homonymous  lateral 
hemianopsia.  The  blind  fields  are  in  the  side  opposite  the  lesion  (Fig.  78). 
Lesions  of  the  chiasm  usually  affect  the  decussating  fibers,  causing  blindness 
of  the  nasal  halves  of  the  retina,  and,  in  consequence,  temporal  hemianopsia. 
This  condition  occurs  in  basal  tumors,  especially  of  the  hypophysis,  and  has 
also  been  observed  in  acromegaly,  in  tuberculous  basal  meningitis,  and  in 
hydrocephalus.  When  homonymous  hemianopsia  exists,  to  determine  if  the 
lesion  is  located  in  or  anterior  to  the  corpora  quadrigemina,  a  very  valuable 
sign,  that,  however,  cannot  always  be  elicited,  is  the  failure  of  the  pupil  to 
contract  when  light  is  thrown  upon  the  blind  half  of  the  retina.  This  is 
termed  Wernicke's  hemianopic  pupillary  inaction  sign  and  is  explained  by  the 
fact  that  the  pupillary  reflex  center  is  situated  in  the  anterior  corpus  quadri- 
geminus,  lateral  geniculate  body,  and  pulvinar,  which  are  termed  the  primary 
optic  centers.  If  the  lesions  affect  the  optic  thalamus  or  the  internal  capsule, 
hemiplegia  and  hemianesthesia  are  also  often  present  or  may  form  the  most 
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important  s^onptoms.  Lesions  posterior  to  the  anterior  corpora  quadrigemina 
produce  hemianopsia  without  disturbance  of  the  pupillary  reflex.  These 
lesions  are  divided  into  two  groups,  the  cortical  and  the  subcortical,  and  they 
may  be  of  two  varieties,  either  irritative  or  paralytic.  The  irritative  lesions 
give  rise  to  hallucinations  of  sight,  which  may  vary  from  the  scotomata  of 
migraine  to  most  complex  visions  and  may  indicate  tumor  in  the  cuneus  (Fig. 
68)*.  Occasionally  curious  symptoms  are  produced,  the  visual  field  being 
sometimes  irregular,  while  at  others  only  certain  elements  of  sight  are  affected, 
cases  having  been  reported  in  which  the  hemianopsia  only  involved  the  recog- 
nition of  colors,  not  of  form.  In  all  these  cases  the  pupillary  reflexes  are  not 
affected.  Bilateral  lesions  do  not  always  lead  to  total  blindness;  sometimes 
the  macula  lutea  escapes  and  the  patient  is  able  to  see  only  by  direct  fixation. 
Cortical  lesions  are  those  involving  the  occipital  lobe.  The  center  of  visual  per- 
ception appears  to  be  in  the  cuneus  and  calcarine  fissure;  if  this  is  destroyed 
on  both  sides,  blindness  occurs.  If  on  one  side,  lateral  homonymous  hemianop- 
sia (Fig.  78).  The  center  for  the  recognition  of  the  object  seen  is  apparently 
upon  the  convex  surface  of  the  occipital  lobe,  probably  in  the  second  and  third 
convolutions,  but  it  may  extend  also  into  the  temporal  lobe.  When  this  is 
destroyed  the  patient  can  see  either  objects,  words,  letters,  or  symbols,  as  the 
case  may  be,  with  which  he  was  once  familiar,  but  fails  to  recognize  them ;  this 
is  called  mind-blindness  or  visual  agnosia  (see  p.  1026).  Hemianopsia  is  very 
frequently  merely  a  temporary  symptom,  and  ^  such  it  may  occur  in  uremia, 
apoplexy,  migraine,  and  certain  intoxications,  especially  that  of  lead.  It 
may  also  occur  in  brain  tumor,  and  disappear  if  the  pressure  is  relieved,  as  by 
trephining.  It  is  a  permanent  symptom  only  when  the  visual  tract  has  been 
involved  by  some  destructive  lesion.  If  the  patient  is  perfectly  conscious  and 
intelligent,  it  is  not  difficult  to  recognize  it;  nevertheless,  its  presence  can  often 
be  detected  in  young  children  and  in  those  who  are  only  partially  conscious  or 
unable  to  speak.  This  can  be  accomplished  by  taking  a  bright  object,  placing 
it  behind  the  head,  and  then  bringing  it  forward  slowly,  first  on  one  side  and 
then  on  the  other.  It  will  then  be  noted  that  the  patient  perceives  it  on  the 
hemianopsic  side  only,  when  it  has  been  brought  to  the  middle  line,  while  when 
moved  on  the  other  side  the  eyes  will  turn  toward  it  when  it  is  still  a  consider- 
able distance  from  this  p>oint.  Another  method  is  to  bring  a  blunt  object  (a 
wisp  of  cotton)  very  nearly  in  contact  with  the  cornea,  first  on  the  one  and  then 
on  the  other  side  of  the  median  line.  The  palpebral  reflex  will  occur  upon  the 
normal  side  while  the  object  is  still  some  distance  away;  on  the  blind  side  only 
when  it  has  come  in  contact  with  the  conjunctiva. 

DISEASES  OF  THE  MOTOR  NERVES  OF  THE  EYEBALL  (THIRD,  FOURTH,  AND  SIXTH) 

The  extrinsic  ocular  muscles  are  supplied  by  these  three  nerves,  while  the 
intrinsic  are  supplied  by  the  third  and  the  s>Tnpathetic. 

I.  The  motor  oculi,  or  third  nerve,  is  purely  motor,  and  supplies 
aU  the  muscles  of  the  eye  except  the  superior  oblique  and  external  rectus, 
and  controls  in  part  also  the  ciliary  muscle  and  the  sphincter  of  the  iris.  Its 
apparent  origin  is  from  the  inner  side  of  the  crus  cerebri  just  anterior  to  the 
pons.  It  can  be  traced  through  the  crus,  however,  to  its  deep  origin  in  a  nucleus 
beneath  the  corpora  quadrigemina,  situated  in  the  floor  of  the  aqueduct  of 
Sylvius.  Above  the  crus  it  pierces  the  dura,  passes  between  the  two  clinoid 
processes  of  the  sphenoid  bone,  along  the  outer  wall  of  the  cavernous  sinus, 
where  it  receives  some  filaments  from  the  cavernous  plexus  of  the  sympathetic; 
it  then  divides  into  two  branches  that  enter  the  orbit  through  the  sphenoid 
fissure.    The  superioiw  and  smaller  division  supplies  the  superior  rectus  and 
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^ass.  Bilateral  cycloplegia  is  often  due  to  a  nuclear  lesion.  It  occurs  most 
frequently  as  a  symptom  of  neuritis  following  diphtheria. 

(6)  Iiidoplegia. — ^The  pupil  may  be  dilated  (mydriasis)  from  paby  of  the 
q[>hincter  or  spasm  of  the  dilator,  or  it  may  be  contracted  {myosis)  from  the 
antithesis  of  the  above. 

The  iris  has  three  actions — two  reflex  and  one  associated:  First,  a  reflex 
contraction  of  the  sphincter  on  exposure  of  the  eye  to  the  light;  second,  a  reflex 
dilatation  of  the  radiating  fibers  on  stimulation  of  some  cutaneous  nerve;  and, 
third,  a  contraction  on  accommodation,  usually,  but  not  necessarily,  associated 
with  convergence  (Gowers). 

First,  li^t-reflex  iridoplegia.  The  iris  reflex  is  lost  in  locomotor  ataxia, 
in  general  paresis,  and  occasionally  in  disease  of  the  peripheral  portion  of  the 
third  nerve,  and  sometimesitalso  in  syphilis.  Accommodation  and  convergence 
are,  however,  usually  preserved  {Argyll  Robertson  pupU).  When  these  also  are 
lost  the  condition  is  termedyophthalmoplegia  interna  (see  p.  1057). 

In  testing  this  reflex  care  must  be  taJcen  to  avoid  the  contraction  of  ac- 
commodation. The  patient  should  look  at  a  remote  part  of  the  room;  then  a 
light  is  brought  suddenly  in  front  of  and  3  or  4  feet  distant  from  the  eye. 
One  eye  should  be  examined  at  a  time,  the  other  being  covered,  but  not  closed. 

S^nd,  skin-reflex  iridoplegia.  Normally,  painful  stimulation  of  the 
skin  of  the  neck  causes  reflex  dilatation  of  the  pupil  (pupillary  skin-reflex), 
the  afiFerent  impulse  being  carried  along  the  sympathetic.  In  locomotor  ataxia 
myosis  often  exists.  In  such  cases  Erb  showed  that  the  skin-reflex  was  lost 
(spinal  myosis). 

Third,  accommodation  iridoplegia,  in  which  the  power  of  accommodation 
is  lost.  The  pupil  does  not  become  smaller  when  looking  at  near  objects. 
Westphal  and  Piltz  have  recently  discovered  independently  that  in  certain 
pathologic  conditions  the  pupil  contracts,  strongly  upon  closure  or  attempted 
closure  against  resistance  of  the  eyelids.  This  reflex  occurs  most  constantly  in 
general  paresis.    Its  exact  significance  is  not  known. 

II.  The  fourth  nerve,  or  patheticus,  the  smallest  cranial  nerve,  sup- 
plies the  superior  oblique  muscle.  Its  superficial  origin  is  to  the  outer  side 
of  the  cms  cerebri,  just  in  front  of  the  pons.  The  fibers  can  be  traced  back- 
ward to  the  valve  of  Vieussens,  in  the  substance  of  which  it  decussates  with  its 
fellow.  Its  deep  origin  is  in  a  nucleus  in  the  floor  of  the  aqueduct  of  Sylvius, 
immediately  behind  and  in  close  connection  with  the  third-nerve  nucleus. 
After  piercing  the  dura  mater  the  nerve  runs  along  the  outer  wall  of  the  caver- 
nous sinus  and  enters  the  orbit  through  the  sphenoid  fissure.  Since  the  superior 
oblique  muscle  directs  the  eyeball  downward  and  rotates  it,  paralysis  causes 
defective  downward  and  inward  movements,  and  consequent  diplopia  with 
inclination  of  the  head  forward  and  to  the  sound  side.  When  occurring  alone 
it  is  probably  due  to  a  nuclear  lesion. 

III.  The  sixth  nerve,  or  abducens,  has  its  deep  origin  in  the  floor  of 
the  fourth  ventricle  in  close  proximity  to  the  seventh-nerve  nucleus.  Its 
superficial  origin  is  from  the  lower  part  of  the  pons,  in  the  groove  between  it 
and  the  medulla.  Emerging,  it  pierces  the  dura,  runs  along  the  cavernous 
sinus,  and  enters  the  orbit  through  the  sphenoid  fissure  to  supply  the  external 
rectus.  Owing  to  its  long  course,  this  nerve  is  specially  liable  to  injury,  usually 
from  pressure  due  to  tumors  or  from  syphilitic  or  other  forms  of  menin- 
gitis. Its  paralysis  has  been  observed  in  connection  with  otitis  media  (Grad- 
inego's  syndrome^.  Paralysis  of  the  muscle  causes  convergent  strabismus  and 
consequent  diplopia,  owing  to  an  inability  to  rotate  the  eye  outward.  If  the 
nucleus  is  involved  there  will  be  loss  of  associated  lateral  movement  of  the  eyes 
to  the  side  of  the  lesion  (that  of  the  sixth-nerve  palsy).    This  is  due  to  the  fact 

*  Amer.  Jour.  Med.  Set.,  February,  1920,  p.  227. 
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Gowers'  mnemonic  is,  "When  the  visual  lines  (prolonged  ocular  axes)  cross, 
the  diplopia  is  not  crossed." 

Ophthalmoplegia,  a  paralytic  condition  of  the  eye  muscles,  may  be  partial 
or  complete.  Either  the  internal  or  the  external  muscles  may  be  involved, 
constituting  ophthalmoplegia  interna  or  externa,  and,  when  both  are  affected, 
total  ophthalmoplegia.  The  lesion  may  be  due  to  disease  either  of  the  nerve 
trunks  or  nuclei.  The  former  may  be  due  to  some  infectious  disease,  as  diph- 
theria; excessive  use  of  alcohol,  arteriosclerosis;  traumatism,  causing  either 
fracture  at  the  base  of  the  skull  or  hemorrhage  into  the  region  of  the  nerves; 
pressure  of  an  aneurysm  of  a  cerebral  blood-vessel,  basal  meningitis,  especially 
if  syphiUtic,  and  tumor.  The  latter  may  also  be  due  to  infectious  diseases  and 
excessive  use  of  alcohol.  Chronic  lead-poisoning  may  also  cause  it,  and  it  may 
be  an  early  manifestation  of  either  tabes,  paresis,  disseminated  sclerosis,  or 
cerebral  syphilb.  Tumors,  inflammation  within  the  orbit,  or  fractures  involv- 
ing it,  and  thrombosis  of  the  cavernous  sinus  may  also  be  causes  of  a  more  or  less 
complete  ophthalmoplegia.  If  acute,  the  condition  may  be  due  to  a  hemor- 
rhage in  the  region  of  the  nuclei,  or  an  embolus  or  thrombosis  in  a  branch  of  the 
basilar  artery,  or  an  inflammation  of  the  nuclei,  due  either  to  infection  or  in- 
toxication, as  mentioned  above  (polio-encephalitis  superior  of  Wernicke). 
Symptoms  of  bulbar  palsy  may  coexist  in  chronic  nuclear  degenerations. 

The  symptoms  vary  necessarily  according  to  the  muscles  involved.  The 
eyes  fail  to  follow  objects  and  the  face  acquires  a  peculiar  expression  ("Hutch- 
inson face"). 

The  treatment  consists  in  the  removal  of  the  cause  when  possible.  When 
known  to  be  due  to  syphilis,  either  arsphenamine  or  neo-arsphenamine  should  be 
administered,  and  repeated  at  intervals  of  a  week  or  two  until  at  least  six  injec- 
tions have  been  given  or  the  Wassermann  reaction  in  the  cerebrospinal  fluid  is 
negative.  Mercury  and  the  iodids  must  be  given  in  the  intervals  and  for  some 
time  after  the  last  injection.  It  is  well  to  use  the  latter  in  any  case  in  which 
the  etiology  is  doubtful.  In  inflammatory  cases  counterirritation  is  employed 
by  blisters  placed  on  the  temples,  behind  the  ears  or  at  the  occiput,  or  by  leeches. 
Internally,  the  salicylates,  mercury,  iodids,  and  general  tonics  are  useful. 
Rarely  a  case  will  recover  spontaneously.  Electricity  is  probably  of  little 
value.  The  diplopia,  unless  it  can  be  obviated  by  a  suitable  lens,  should  be 
met  by  means  of  an  opaque  glass  placed  over  one  eye. 

DISEASES   OF   THE  FIFTH   NERVE 

The  trigeminus  nerve  has  an  extensive  origin  from  the  floor  of  the  fourth 
ventricle.  It  supplies  with  sensation  the  whole  region  innervated  by  all  the 
other  cranial  nerves  except  the  first  and  second.  It  resembles  a  spinal  nerve 
in  that  it  has  two  roots,  a  motor  and  sensory,  and  on  the  latter  a  ganglion 
(gasserian).  From  the  latter  arise  three  sensory  branches — viz.,  the  oph- 
thalmic, superior  maxillary,  and  inferior  maxillary.  A  motor  root  joins  the 
last  named,  the  largest  branch  of  the  fifth  nerve. 

Morbid  conditions  of  the  fifth  nerve  cause  sensory,  motor,  or  gustatory 
symptoms.  The  lesion  may  be:  (1)  Pontine  hemorrhage,  softening,  sclerosis, 
or  tumor.  (2)  Disease  or  injury  at  the  base  of  the  brain — e.  g,,  meningitis, 
gumma  or  other  tumor,  caries  of  bone.  (3)  Disease  or  injury  of  the  branches,  as 
neuritis,  pressing  due  to  aneurysm  of  the  internal  carotid  or  to  a  tumor  in  the 
cerebellopontile  angle  or  sphenomaxillary  region,  orbital  cellulitis,  and  punc- 
tured wounds  of  the  mouth  and  nose.  (4)  Rarely  fracture  of  the  skull.  (5) 
Diseases  of  the  gasserian  ganglion. 

Symptoms. — Sensory  Portion. — In  the  irritative  stage  the  chief  fea- 
ture is  pain;  this  may  be  shooting,  boring,  or  burning  in  character.  Tender- 
67 
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Treatment. — ^The  underlying  cause  should  be  attacked  when  possible. 
Sftlvaisan,  mercury,  and  the  iodids  should  be  administered  in  specific  cases  and 
the  salicylates  in  those  due  to  exposure.  Analgesics,  and  even  opiates,  may  be 
necessary.  Sometimes  vigorous  counterirritation  is  of  value.  Attention 
must  be  paid  to  the  condition  of  the  general  system. 

DISEASES  OF  THE  SEVENTH  OR  FACIAL  I9ERVE 

The  nucleus  of  this  nerve  in  the  floor  of  the  fourth  ventricle  is  in  relation 
with  those  of  the  sixth,  eighth,  and  twelfth  nerves.  Like  the  spinal  nerves,  it 
has  an  upper  and  a  lower  neuron  or  motor  segment,  the  former  extending  from 
the  cortical  center  in  the  lower  Rolandic  region  to  the  nucleus,  while  the  latter 
runs  from  the  nucleus  to  the  periphery.  Lesions  may  involve  any  part  of  the 
tract,  producing  either  spasm  or  paralysis. 

Spasm. — ^Tlus  may  be  either  general  or  partial,  affecting  only  the  orbicu- 
laris palpebrarum  {blepharospasm).  It  is  sometimes  called  tic  facialis  or  mimic 
spasm  ({x  1167). 

Etiology. — ^The  commonest  causes  are  peripheral  irritations,  and  par- 
ticularly those  that  involve  the  trigeminus,  as  carious  teeth,  conjunctivitis, 
or  some  nasal  irritation.  Less  frequently  irritation  in  some  other  part  of  the 
body,  as  intestinal  parasites  or  uterine  disease,  may  be  the  exciting  cause. 
Finally,  there  may  be  lesions  in  any  part  of  the  motor  tract  supplying  the  face, 
either  in  the  cortex  (meningeal  tumor,  exostoses,  or  focal  softening),  when  it 
becomes  one  of  the  manifestations  of  the  jacksonian  convulsion;  in  the  facial 
nucleus  in  the  lower  part  of  the  pons;  along  the  course  of  the  facial  nerve  (aneu- 
rysm or  atheroma  of  the  vertebral  artery,  tumor  in  the  cerebellopontile  angle) ; 
and  as  a  sequel  of  peripheral  paralysis  of  the  nerve  (Bell's  palsy).  Morbid 
changes  in  the  nerve  itself  or  in  the  muscles  have  not  been  observed. 

The  symptoms  of  the  disease  include,  first,  the  spasm:  this  is  usually  a 
sudden  clonic  convulsion  of  the  muscles  of  one  side  of  the  face,  with  closure  of 
the  eyelids  and  retraction  of  the  angle  of  the  mouth.  Rarely  there  are  asso- 
ciated movements  of  the  palate  and  eyeballs.  The  spasms  may  be  single  or 
they  may  occur  in  groups  frequently  repeated,  or  recur  constantly  at  more  or 
less  irregular  intervals.  Less  frequently  the  contraction  may  be  tonic  in  char- 
acter, lasting  several  seconds  or  even  minutes.  These  forms  are  frequently 
associated  with  clonic  spasms.  Ordinarily  the  spasm  is  painless.  Some- 
times there  is  also  tinnitus  aurium.  Occasionally  edema  of  the  face,  especially 
in  the  orbital  region,  occurs.  The  immediate  exciting  cause  of  an  attack  may 
be  fatigue  or  excitement,  or  it  may  occur  as  an  associated  movement,  as  in  a 
case  that  I  observed,  in  which  spasm  always  accompanied  the  beginning  of 
speaking. 

The  diagnosis  must  be  made  from  tic  (p.  1168).  It  may  be  occasionally 
confounded  with  chorea,  especially  when  the  latter  is  chiefly  localized  in  the 
face,  or  with  athetosis  due  to  infantile  brain  lesions.  In  the  former  the  move- 
ments are  not  so  quick  nor  confined  exclusively  to  the  anatomic  distribution  of 
a  certain  nerve;  in  the  latter  hemiplegia  will  usually  coexist  (p.  1123).  In 
fact,  athetosis  is  a  spasm.  Recognition  of  the  cause  is  often  very  difficult,  and 
a  careful  examination  of  the  whole  body  should  be  made  for  any  possible  source 
of  irritation. 

The  prognosis  is  extremely  unfavorable  for  cure,  since  only  in  cases  of 
recent  occurrence,  and  with  a  distinct  source  of  peripheral  irritation,  is  per- 
manent recovery  likely. 

The  treatment  consists  in  the  removal  of  any  source  of  irritation  and 
the  application  of  electricity,  particularly  the  mild  galvanic  currents,  with  the 
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Symptoms, — ^The  affected  side  is  immobile  and  expressionless,  and  the  nor- 
mal lines  are  diminished  or  abolished.  This  is  seen  most  markedly  in  those 
above  middle  life.  The  eye  cannot  be  closed,  owing  to  weakness  of  Ae  orbicu- 
laris palpebrarum,  and,  as  the  tears  are  not  directed  into  their  proper  channel, 
the  eye  waters.  Voluntary  and  emotional  movements  are  lost.  Whistling 
and  smoking  are  performed  with  difficulty,  if  at  all ;  if  the  cheeks  are  puffed  out, 
air  escapes  upon  the  paralyzed  side;  food  collects  between  the  teeth  and  cheek, 
owing  to  paralysis  of  the  buccinator;  in  drinking  the  patient  inclines  the  head 
to  the  soimd  side  to  prevent  escape  of  the  liquid  from  the  comer  of  the  mouth. 
The  dilator  naris  is  paralyzed;  hence  sniffing  is  interfered  with,  and  the  sense 
of  smell  is  diminished  on  that  side. 

When  the  tongue  is  protruded  it  seems  to  be  drawn  toward  the  palsied 
side.  This  is  not  the  case,  however,  the  effect  being  due  to  contraction  of  the 
unopposed  muscles  on  the  sound  side  of  the  face.  All  reflex  movements  are 
lost.  The  palate  is  not  affected  and  sensation  is  not  impaired.  When  the 
nerve  is  involved  between  the  intumescentia  gangliformis  and  the  origin  of  the 
diorda  tympani — i.  e.,  within  the  facial  canal — taste  is  lost  in  the  anterior  part 
of  the  tongue,  and  there  is  some  diminution  in  the  secretion  of  saliva.  When 
other  parts  of  the  nerve  are  diseased,  taste  is  not  interfered  with.  Hearing 
may  be  increased,  owing  to  paralysis  of  the  stapedius,  with  consequent  unop- 
posed action  of  the  tensor  tympani.  When  due  to  middle-ear  disease  and  in 
disease  of  the  base  of  the  brain,  involving  both  facial  and  auditory  nerves, 
hearing  is  lessened.  In  the  latter,  however,  bone  conduction  will  be  either 
diminished  or  lost.  Some  degree  of  wasting  takes  place  in  the  affected  muscles, 
and  both  quantitative  and  qualitative  electric  changes  quickly  follow  the 
paky.  If  the  intumescentia  gangliformis  is  involved,  we  may  have  herpes 
of  the  auricle  and  neuralgic  pains  in  the  ear  in  addition  to  paralysis.  This 
may  also  occur  without  paralysis. 

The  duration  of  an  attack  varies  from  a  few  days  to  several  months  or  a 
year,  and  in  rare  cases  it  is  permanent.  The  onset  is  usually  acute,  and  the 
acme  of  the  attack  may  be  reached  in  from  a  few  hours  to  a  couple  of  days. 

Diagnosis, — ^From  the  table  previously  given  it  will  be  easy  to  differentiate 
supranuclear  from  infranuclear  palsy.  When  contractures  have  taken  place, 
owing  to  the  furrows  thus  produced  the  affected  side  may  be  taken  for  the 
sound  side,  but  on  getting  the  patient  to  whistle  the  true  state  of  affairs  will 
manifest  itself. 

Prognosis, — In  the  rheumatic  cases  and  those  due  to  middle-ear  disease 
recovery  usually  occurs  in  from  six  weeks  to  three  months.  Permanent  con- 
tractures and  deformity  sometimes  associated  with  clonic  spasm  may  result. 

Treatment, — Search  for  the  cause.  If  ear  disease  is  present,  make  pro- 
vision for  free  drainage;  if  syphilis,  give  salvarsan,  with  iodid  of  potash,  and 
mercury.  In  cases  due  to  cold,  the  so-called  rheumatic  palsies,  counterirri- 
tation  is  especially  called  for,  and  cantharidal  collodion,  fly-blisters,  or  the 
actual  cautery  behind  the  ear  or  over  the  occiput  are  very  useful.  The  bowels 
should  be  freely  opened,  and  diaphoretics  or  hot  baths,  alkaline  diuretics,  and 
salicylates  administered ;  in  the  inflammatory  stage  small  doses  of  mercury  are 
of  value,  and  later  mercuric  iodid  or  general  tonics.  After  the  acute  symptoms 
have  subsided  (in  about  ten  days),  galvanism  should  be  employed  to  stimulate 
the  nerves  and  to  help  in  maintaining  the  tone  of  the  muscles.  When  con- 
tractures threaten  in  the  late  cases  the  use  of  electricity  should  be  dispensed 
with.  When  the  paralysis  has  become  permanent,  benefit  can  sometimes  be 
rendered  by  transplanting  parts  of  either  the  hypoglossal  or  spinal  accessory 
motor  nerves  into  the  trunk  of  the  facial  peripheral  to  the  lesion. 
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ftre  involved.  For  tinnitus,  counterirritation  and  electricity  may  be  tried 
eztemally,  and  iodids  internally,  but  with  little  hope  of  relief;  in  addition,  seda- 
tiveSy  as  the  bromids,  are  generally  called  for,  and  even  morphin  may  be  neces- 
sary in  paroxysmal  attacks.  Occasionally  a  single  large  dose  of  pilocarpin 
(gr.  •^)  may  give  relief  for  some  time.    Operation  has  been  resorted  to  (p.  1065) . 

(d)  Vertigo  or  dizziness,  is  due  to  disease  or  distiu*bance  of  either  the  internal 
ear  or  its  intracranial  pathways.  According  to  Jones  and  Fisher^  these  are  as 
f(J]ows:  The  fibers  from  the  horizontal  semicircular  canals  pass  through  the 
eij^th  nerve,  enter  the  brain  stem  at  the  junction  of  the  medulla  and  pons,  and 
run  to  Deiter's  nucleus.  There  they  divide  into  two  pathways,  one  of  which 
passes  through  the  posterior  longitudinal  bundle  in  the  pons  to  the  nuclei 
of  the  eye  muscles.  It  is  concerned  in  the  production  of  nystagmus  and  is 
known  at  the  vestibulo-ocular  tract  (p.  1054).  The  other,  known  as  the  ves- 
tibulocerebellocerebral  tract,  is  responsible  for  vertigo.  Its  course  is  ^rom 
Deiter's  nuscleus,  through  the  inferior  cerebellar  peduncle,  to  the  cerebellum 
(three  vestibular  cerebellar  nuclei).  From  here  it  passes  upward  through  the 
superior  cerebellar  peduncle,  cms,  and  thence  to  die  cerebral  cortex  of  both 
sides,  but  principally  the  opposite.  The  cortical  center  is  believed  by  Mills 
to  be  in  the  posterior  portion  of  the  second  temporal  convolution.  This  center 
]^  connected  with  other  parts  of  the  cortex,  especially  the  frontal  lobe. 

From  the  vertical  semicircular  canal  the  fibers,  after  passing  through  the 
eigjith  nerve,  ascend  in  the  pons  to  a  point  above  its  middle,  where,  at  an  unde- 
termined cell  nest,  they  divide  into  two  pathways,  one  of  which  becomes  part 
of  the  vestibulo-ocular  tract  and  the  other  (vestibulocerebellocerebral  tract) 
passes  through  the  middle  cerebellar  peduncles  to  the  cerebellar  nuclei  above 
mentioned  of  the  same  side.  From  here  their  course  is  similar  to  those  from 
the  horizontal  canal. 

Disturbances  of  this  apparatus  may  be  due  to  a  number  of  causes,  either 
functional  or  organic. 

1.  Visual  defects,  as  loss  of  muscle  balance  or  eye-strain. 

2.  Disease  of  either  the  middle  or  internal  ear  (p.  1064) . 

3.  Organic  disease  of  the  brain,  especially  if  any  part  of  the  tracts  above 
mentioned  is  involved. 

4.  Toxemia,  as  alcohol,  tobacco,  quinin,  salicylic  acid,  auto-intoxication 
faom  constipation,  etc. 

5.  Derangem£nt  of  the  cerebral  circulation,  as  in  anemia,  cardiac  weakness, 
and  arteriosclerosis. 

6.  Neuroses,  as  neurasthenia  and  hysteria. 

7.  Obstruction  of  the  nasal  passages  and  sinuses. 

8.  Acute  vertigo  may  be  due  to  swinging,  sea-sickness,  rapid  rotation  of  the 
body,  looking  down  from  great  heights,  blows  on  the  head,  and  passing  an 
dectric  current  through  it. 

9.  A  hereditary  form  has  been  described. 

Vertigo  may  be  subjective,  in  which  the  patient  feels  as  if  he  were  whirling 
about,  and  objective,  in  which  objects  seem  to  move  about  the  patient. 

It  is  frequently  accompanied  by  nystagmus  (p.  1054),  mental  confusion, 
pallor,  and  nasuea  and  vomiting. 

To  determine  if  the  vertigo  depends  upon  organic  disease  and  also  its  loca- 
tion the  turning,  caloric,  and  pointing  tests  of  Bdrdny  are  used.  These  depend 
upon  the  facts  that  in  a  normal  person  either  whirling  the  patient  about  or 
syringing  the  external  ear  with  water  of  certain  temperatures  causes  nystagmus 
and  vertigo.    If  the  lesion  is  a  distinctive  one  of  the  internal  ear  or  eighth  nerve 

*  Pennsylvania  Med,  Jour.,  December,  1916,  pp.  174-178. 
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Prognosis. — In  some  cases  the  condition  grows  progressively  worse  until 
kafness  supervenes,  when  it  ceases.  Often,  however,  arrest  or  improvement, 
)r  even  complete  recovery,  may  be  secured.  In  heart  disease  the  shock  may 
3TOve  fatal,  and  in  the  very  acute  but,  fortunately,  rare  cases  the  prognosis  is 
ilways  bad. 

Treatment. — Counterirritation  over  the  mastoid  process  and  the  internal 
use  of  bromids  to  lessen  the  morbid  sensibility  will  prove  valuable.  The 
smunctories  must  be  gotten  in  good  condition,  and  any  underlying  disease,  as 
urteriosclerosis,  syphilis,  or  gout,  must  be  treated.  Charcot  suggested  the  use 
rf  drugs  that  produce  tinnitus — quinin,  for  instance.  The  cases  were  worse 
it  the  time,  but  some  of  them  seemed  to  improve  subsequently.  Gowers  em- 
[)loys  sodium  salicylate  in  5-gr.  (0.324)  doses,  thrice  daily,  believing  that  more 
;ood  arises  when  such  drugs  are  given  in  moderation.  Small  doses  of  pilo- 
:»rpin  sometimes  do  good.  Nitroglycerin  and  the  nitrites  are  sometimes  of 
^alue  in  cases  associated  with  arteriosclerosis.  Division  of  the  auditory  nerve 
[ias  cured  some  cases. 

DISEASES  OF  THE  GLOSSOPHARYNGEiiL  NERVE 

The  ninth  cranial  nerve  has  its  origin  in  the  posterior  part  of  the  floor  of 
the  fourth  ventricle,  in  close  relation  with  the  pneumogastric  nerve.  Our 
Imowledge  as  to  its  function  is  not  exact,  both  because  it  is  seldom  if  ever 
involved  alone,  and  also,  on  account  of  its  many  connections  (with  the  trigem- 
inus, the  facial,  the  pneumogastric,  and  the  sympathetic  nerves),  it  is  difficult 
to  say  whether  the  terminal  fibers  involved  represent  the  functions  of  its  roots 
yr  of  one  of  its  connections  (Gowers). 

Its  fibers  are  distributed  to  the  tonsils,  the  back  of  the  tongue,  the  soft  pal- 
ate, the  pharynx,  the  Eustachian  tubes,  the  tympanitic  cavity.  It  supplies 
boA  motor  and  sensory  fibers,  it  is  also  the  nerve  of  taste,  certainly  for  the 
posterior  portion  of  the  tongue,  and  possibly,  by  means  of  connections  with  the 
fifth  nerve,  for  the  anterior  as  well.  This  nerve  is  involved  in  the  nuclear 
degenerations  that  are  spoken  of  as  bulbar  palsies.  It  may  also  be  affected 
by  meningitis  or  new  growths. 

DISEASES  OF  THE  PNEUMOGASTRIC  NERVE 

As  already  stated,  the  origin  of  the  tenth  cranial  nerve  is  in  intimate  rela- 
tion with  that  of  the  ninth.  It  is  also  continuous  below  with  that  of  the 
eleventh,  and  all  three  are  associated  with  the  center  for  the  hypoglossal  nerve. 
The  nerve  proper  arises  from  the  side  of  the  medulla,  and  runs  on  either  side 
of  the  neck  in  the  sheath  of  the  carotid  artery,  lying  behind  that  vessel.  It 
enters  the  thorax  in  front  of  the  subclavian  artery  on  the  right  side,  and  be- 
tween the  subclavian  and  the  carotid  on  the  left;  then  it  courses  beside  the 
esophagus,  and  is  distributed  to  the  pharynx,  larynx,  liings,  heart,  esophagus, 
emd  stomach,  and  sends  fibers  to  the  intestines  and  spleen. 

The  esophageal  fibers  are  both  motor  and  sensory,  gastric  fibers  being  chiefly 
sensory.  The  vagus  is  in  part  the  motor  nerve  of  the  intestines.  It  also  con- 
tains both  accelerator  and  inhibitory  fibers  for  the  respiratory  center,  is  the 
cardiac  inhibitory  nerve  and  a  vasodilator,  and  is  said  to  contain  trophic  fibers 
for  the  heart  and  lungs. 

Etiology. — The  nerve  may  be  involved  at  its  nucleus  either  by  hemor- 
rhage or  softening.  The  nuclei  of  the  ninth,  eleventh,  and  twelfth  nerves, 
EUid  frequently  the  seventh  are  simultaneously  attacked,  either  wholly  or  in 
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disease  of  the  lung  or  esophagus,  intrathoracic,  and  th>Toid  tumors.  The  left 
is  the  more  frequently  involved. 

A  cerebral  lesion  in  the  laryngeal  cortical  center  may  cause  pseudobulbar 
paralysis.  Since  the  two  centers  are  comp)ensatory,  the  lesion  must  be  bilateral. 
This  may  also  be  caused  by  capsular  lesions  (p.  1019). 

The  nerve  may  be  involved  at  its  root  or  in  any  part  of  the  trunk.  The 
peripheral  filaments  may  be  attacked  as  part  of  a  multiple  neuritis. 

In  certain  cases  the  muscles  become  weakened  without  being  paralyzed, 
this  possibly  being  due  to  a  local  neuritb,  or  to  a  congestion  and  inflanmiation 
xf  the  mucous  membrane  from  overuse  (clergymen's  sore  throat),  or  as  the  result 
a  exposure. 

TTie  following  are  the  chief  forms  of  paralysis: 

(1)  Compleie  Paralysis. — By  this  is  generally  understood  paralysis  of  all 
except  the  cricothyroid  and  epiglottidean  muscles,  though  occasionally  these 
may  also  be  involved.  Since  the  cords  are  paralyzed,  phonation  is  impossible. 
As  a  rule,  there  is  no  interference  with  respiration,  though  the  pressure  of  the 
in-going  air  may  bring  the  cords  nearer  together,  and  thus  produce  a  certain 
amount  of  inspiratory  harshness. 

As  the  cords  cannot  be  closed,  coughing  is  impossible,  as  the  air  escapes 
through  the  glottis,  and  no  expulsive  force  can  be  given  to  it.  When  the  paral- 
ysb  is  unilateral  these  symptoms  will  of  necessity  be  modified,  and  some  degree 
cyf  phonation  may  be  possible.  The  most  common  cause  of  this  condition  is 
an  involvement  of  the  recurrent  laryngeal  nerve;  the  lesion  may,  however,  be 
nuclear  or  in  the  course  of  the  nerve-trunk. 

(2)  Paralysis  of  the  Abductors, — ^The  only  special  abductor  muscles  are  the 
posterior  crico-arytenoids.  WTien  they  are  involved  the  glottis  fails  to  open 
in  inspiration,  and  the  unopposed  adductors  bring  the  vocal  cords  together. 
They  are  still  more  closely  approximated  during  inspiration  by  the  colunm  of 
air,  and  hence  the  prolonged,  stridulous  inspiratory  sound.  Phonation  and 
eipiration  are  practically  unchanged.  It  is  quite  likely  that  many  cases  sup- 
posed to  be  instances  of  hysteric  spasm  of  the  glottis  are  really  cases  of  ab- 
ductor paralysis. 

In  unilateral  paralysis  the  normal  movements  of  the  unaffected  vocal 
oord  prevent  any  marked  degree  of  dyspnea  and  stridor:  phonation  is  usually 
hoarse  and  of  low  pitch.  In  cases  of  long  duration  the  symptoms  become  more 
marked  as  the  unopposed  adductors  undergo  secondary  contracture  and  still 
further  narrow  the  glottis. 

This  condition  may  be  due  either  to  central  disease  or  to  some  local  change. 
The  abductor  muscles  may  be  degenerated,  while  all  the  other  laryngeal  muscles 
are  healthy,  or  one  or  both  recurrent  nerves  may  be  affected.  These  nerves 
innervate  both  the  abductors  and  adductors,  and  it  is  not  clearly  understood 
why  the  abductors  alone  should  puffer  when  the  parent  nerve-trunk  is  involved. 
At  any  time  it  might  be  a  very  grave  condition,  for  should  any  swelling  of 
the  cords  supervene  nothing  but  a  prompt  laryngotomy  could  prevent 
suffocation. 

(3)  Adductor  Paralysis. — ^The  cords  move  normally  during  respiration,  and 
hence  there  is  no  stridor;  as  they  cannot  be  approximated,  however,  phonation 
is  impossible.  This  condition  is  met  with  in  hysteria,  producing  hysteric 
aidionia,  in  public  speakers  who  overtax  their  voices,  and  also  in  laryngitis. 

The  table  on  page  1068,  from  Gowers'  text-book  on  Diseases  of  the  Ner- 
rouB  System,  enables  one  to  get  a  comprehensive  idea  of  the  subject. 
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Symptoms  Signs  Lesions 

No  voice;  no  cough;  stri-    Both  cords  moderately  ab-    Total  bilateral  palsy, 
dor  only  on  deep  inspi-        ducted  and  motionless, 
ration. 
Voice      low-pitched      and    One   cord   moderately   ab-    Total  unilateral  palsy- 
hoarse;    no  cough;    stri-        ducted    and    motionless, 
dor  absent  or  slight  on        the  other  moving  freely, 
deep  breathing.  and  even  beyond  the  mid- 

dle line  in  phonation. 
Voice  Uttle  changed;  cough    Both  cords  near  together,    Total  abductor  paley. 
normal;  inspiration  diffi-        and,   during   inspiration, 
cult  and  long,  with  loud        not  separated,  but  even 
stridor.  drawn  nearer  together. 

Symptoms        inconclusive;    One  cord  near  the  middle    Unilateral  abductor  paby. 
little  affection  of  voice  or        Une,  not  moving  during 
cough.  inspiration;     the     other 

normal. 
No   voice;   perfect   cough;    Cords  normal  in  position,    Adductor  palsy, 
no  stridor  or  dyspnea.  and  moving  normally  in 

respiration,       but      not 
brought  together  on  an 
■   attempt  at  phonation. 

Sensory  disturbances  of  the  larynx  are  rare,  and  especially  h>i)ere8tliesk 
Anesthesia  may  be  due  to  hysteria,  or  to  bulbar  paralysis,  or  to  disease  of  tk 
superior  laryngeal  nerve.     It  is  dangerous,  as  food  may  enter  the  windpipe. 

(c)  Cardiac  Branches. — ^These  with  branches  from  the  sympathetic  form 
the  cardiac  plexus.  The  vagus  contains  both  accelerator  and  inhibitors*  fibers, 
but  the  latter  predominate;  therefore  irritation  of  the  nerve,  either  centric  or 
peripheral,  will  slow  the  heart's  action.  Czermak  was  able  to  slow  the  actioo 
of  his  heart  by  pressing  a  small  tumor  in  his  neck  against  the  vagus  navt. 
When  the  function  of  the  nerve  is  lowered,  inhibition  is  removed  and  the  heirt's 
action  becomes  rapid.  This  may  be  brought  about  by  a  toxemic  neuritis,  b^ 
pressure,  accidental  ligature,  or  by  incised  or  punctured  wounds.  Various 
emotions  and  nervous  states  may  bring  about  the  same  result. 

(d)  Pulmonary  Branches. — Both  accelerator  and  inhibitory  fibers  eiist. 
but  in  this  case  the  accelerator  influence  predominates,  so  that  irritatioo 
results  in  increased  respiratory  movements  or  even  in  bronchial  spasm,  since 
the  bronchial  muscles  are  also  supplied  by  this  nerve.  It  is  this  ner^T  thit  is 
supposed  to  be  concerned  in  the  production  of  asthmatic  paroxysms.  Hicff- 
fore,  when  the  nerve  function  is  lowered  the  respirations  become  much  slowff- 
The  nerve  is  supposed  to  contain  trophic  fibers  for  the  lungs. 

(e)  Esophageal,  (/)  Gastric,  and  (g)  Intestinal  Branches. — ^The  esopk- 
ageal  branches  are  rarely  damaged,  and  irritation  (spasm)  occurs  more  ftf- 
quently  than  paralysis.  The  pneumogastric  gives  the  sensory,  and  in  part  the 
motor,  nerve  supply  to  the  stomach,  and  irritation  gives  rise  to  increased 
contractions  with  some  pain. 

The  sensation  of  hunger  is  supposed  to  be  associated  with  the  vtLgas  nerw. 
and  vomiting  may  result  from  direct  or  reflex  irritation.  Paralysis  cw» 
some  diminution  of  the  gastric  contractteiis.''*  Normally,  the  vagi  accelefiie 
intestinal  peristalsis. 

Treatment. — It  is  almost  always  impossible  to  remove  the  cause  of  tfce 
above  conditions.  Syphilitic  lesions  are  probably  the  most  amenable,  and  ■ 
the  various  laryngeal  palsies  electricity  may  be  employed,  though  it  is  of  soot' 
what  doubtful  utility,  and  in  abductor  palsy  may  possibly  exert  a  hamiM 
influence  by  stimulating  the  adductors.  Strychnin  and  general  tonics  sbouU 
be  administered.  Massage  of  the  larynx  may  be  tried,  and  in  spasmodic 
conditions  attention  should  be  directed  to  the  general  physical  state.   AD 
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sources  of  nerve  irritation  should  be  removed  if  possible,  and  bromids,  or 
even  chloral,  should  be  given. 

VagoUmy} — ^This  term  has  been  applied  to  a  neurosis  in  which  there  is 
hypertonicity  or  irritation  of  the  nerves  comprising  the  autonomic  nervous 
^stem  (p.  1015),  but  principally  of  the  vagus  nerve  and  evidence  of  increased 
innervation  of  the  organs  controlled  by  it.  Symptoms  referable  to  the  gastro- 
intestinal tract  are  most  prominent  and  consist  of  a  state  of  hypertonus  in  the 
musculature  of  the  stomach  and  intestines  causing  principally  spastic  consti- 
pation, a  tender  palpable  colon,  a  tightly  contracted  external  sphincter, 
abdominal  pain  and  tenderness  which  may  be  mistaken  for  either  that  of 
appendicitis,  chloecystic,  duodenal,  or  gastric  lesions,  depending  whether  the 
transverse  colon  or  cecal  region  is  affected.  Pain  may  also  be  experienced 
in  the  region  of  the  descending  colon.  It  is  usually  more  marked  either  just 
before  or  after  defecation,  and  may  be  excited  by  cold  drinks  or  rapid  eating. 
Attacks  of  mucous  diarrhea  may  occur  at  intervals.  Hyperacidity  of  the 
stomach  and  pylorospasm,  bronchial  asthma,  bradycardia  and  cardiac  arhyth- 
mia,  increased  perspiration  and  urination,  facial  flushing,  cold  extremities, 
contracted  pupils,  eosinophilia,  hypersensitiveness  to  pilocarpin,  and 
dermatographia  are  also  symptoms  that  may  occur.  A  confirmatory  test,  not 
always  present,  is  dilatation  of  the  pupils  on  forced  inspiration  and  contraction 
cm  expiration;  also  the  pulse  may  be  likewise  quickened  or  slowed.  Smith' 
has  cidled  attention  to  the  resemblance  of  the  symptoms  of  anaphylasds  to  those 
of  vagotony,  and  states  that  it  manifests  itself  chiefly  through  vagus  irritation. 
The  relation,  therefore,  of  the  symptoms  of  vagotony  to  certain  articles  of  diet 
18  important.  Other  causes  may  be  ductless  gland  disturbances,  principally 
hyperthyroidism  and  chronic  bacterial  infection,  principally  tuberculosis. 

The  sympathetic  division  of  the  vegetative  nervous  system  may  similarly 
be  affected  and  produce  symptoms  the  reverse  of  those  mentioned  as  charac- 
teristic of  vagotony.  This  complex  has  been  termed  sympathicoUmy.  In  addi- 
tion to  the  symptoms  the  following  tests  may  be  used  to  differentiate  the 
two,  viz. :  pilocarpin  causes  sweating  and  salivation  in  the  former  and  none  in 
the  latter;  dyspnea  caused  by  vagotony  is  relieved  by  atropin,  that  caused  by 
^ympathicotony  is  not;  in  vagotonia  there  is  increased  carbohydrate  tolerance, 
in  sympathicotony  it  is  diminished.  Epinephrin  given  to  one  with  sympathic- 
otony  causes  tachycardia,  increased  blood-pressure,  and  exophthalmos. 

For  vagotony  belladona  in  some  form  in  full  doses  is  of  great  value.  Con- 
stipation should  be  treated  with  either  phenolphthalein,  agar-agar,  liquid  vase- 
lin,  or  olive  oil.  Enemata  of  olive  oil  may  be  useful.  The  diet  should  be 
carefully  regulated. 
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This  nerve  consists  of  two  parts — ^an  external  or  spinal,  and  an  internal  or 
accessory,  portion.  The  latter  has  already  been  described  in  connection  with 
the  pneumogastric  nerve.  It  forms  the  motor  portion  of  that  nerve,  and  is 
-distributed  to  the  laryngeal  and  pharyngeal  muscles.  The  spinal  element 
arises  from  the  multipolar  ganglion  cells  in  the  anterior  gray  horns  of  the  cervical 
cord,  ascends  and  enters  the  cranium  through  the  foramen  magnum,  and  leaves 
it,  after  joining  with  the  accessory  part,  through  the  jugular  foramen.  It  sup- 
plies the  stemomastoid  muscle  and  in  part  the  trapezius. 

Injury  or  disease  of  the  nerve  may  result  in  spasm  or  paralysis.  Only  the 
q>inal  part  is  considered  in  this  section. 

*  Spitzig,  Jour.  Amer.  Med.  Assoc.,  January  31, 1914,  364;  Woifsohn,  /bid.,  May  16, 
1914,  p.  1335;  Held  and  Gross,  Ibid.,  January  22,  1916,  p.  233. 

•  Jour,  of  Nerv.  and  Ment.  LHs.j  January,  1917,  p.  26. 
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TORTICOLLIS 

(Wry-neck) 

This  may  be  a  congenital  or  an  acquired  condition. 

Congenital  torticollis,  or  "fixed  wry-neck,"  is  the  result  of  an  atrophy  and 
shortening  of  the  stemomastoid  muscle,  brought  about  by  some  intra-uteriDe 
condition  or,  possibly,  by  an  injury  at  birth.  The  right  muscle  is  most  com- 
monly affected.  The  head  turns  slightly  toward  the  sound  side;  the  eye 
may  deviate,  and  curvature  of  the  cervical  spine  may  develop. 

Facial  asymmetry  is  a  usual  concomitant  of  this  condition.  The  face  od 
the  same  side  as  the  lesion  develops  less  rapidly  than  the  other  side,  and  in  time 
secondary  contracture  of  the  unopposed  muscles  takes  place.  The  torticollis 
can  be  cured  by  tenotomy,  but  the  facial  asymmetry  persists.  Fixation  is 
necessary  for  a  while  when  contracture  exists. 

Spasmodic  wry-neck  may  be  tonic  or  clonic.  These  forms  may  coexist, 
alternate,  or  occur  independently  in  different  individuals.  The  conditioD  b 
met  with  almost  exclusively  in  adults,  and  occurs  most  frequently  in  middfe- 
aged  men. 

Pathology. — ^Usually  no  macroscopic  or  microscopic  evidence  of  any 
lesion  has  been  discovered,  and  the  condition  is  probably  dependent  upon  an 
overactivity  of  the  neurons  in  the  various  centers  that  control  the  musdes  of 
the  affected  part.     Sonic  cases  belong  to  the  Tics  (p.  1 167). 

Etiology. — ^The  influence  of  sex  and  age  has  been  mentioned;  a  neurotic 
heredity  may  also  predispose.  Torticollis  may  follow  habit-spasm,  or  some 
injury  to  the  head  or  neck,  or  exposure  to  cold,  the  latter  constituting  the 
"rheumatic"  type.  It  may  be  due  to  an  irritative  lesion  either  in  the  spinal 
cord  above  the  fifth  cervical  segment,  or  to  tumor,  hemorrhage,  meningitis, 
or  bone  disease  in  the  upper  part  of  the  veretebral  canal.  Most  cases  are 
apparently  functional,  and  may  be  due  to  reflex  irritation,  as  eye-strain,  or 
occur  without  apparent  cause. 

Symptoms. — ^The  occiput  is  drawn  toward  the  shoulder  of  the  affected 
side,  the  chin  is  elevated,  and  the  face  rotated  more  or  less  toward  the  sound 
side.  The  stemomastoid  may  alone  be  affected,  but  the  upper  fibers  of  the 
trapezius  are  usually  also  involved.  In  addition,  the  superior  obliquus  and 
complexus  of  the  same  side  and  the  splenius  capitis  and  inferior  obliquus  of  the 
opp)osite  may  be  involved.  Affection  of  the  deep  muscles  causes  greater 
retraction  of  the  head  than  when  the  stemomastoid  and  trajjezius  alone  are 
the  seat  of  spasm.  Spinal  curvature  may  ensue,  the  convexity  being  toward 
the  sound  side.  This  only  takes  place  in  cases  that  have  existed  for  some 
time.  Clonic  spasm  is  infinitely  more  distressing  and  more  apt  to  be 
permanent. 

Some  pain  and  muscular  twitching  may  precede  the  onset  of  the  attack, 
though,  as  a  rule,  muscular  contractions  are  the  first  indication.  These  are 
mild  at  first,  and  rarely  abruptly,  more  commonly  slowly,  they  increase  in 
severity.  As  the  case  progresses  other  muscles,  and  even  those  of  the  arm, 
become  involved.  Cases  have  been  described  in  which  certain  muscles  or 
groups  of  muscles  in  the  hand  or  arm  have  been  primarily  affected,  the  condi- 
tion gradually  spreading  from  them.  Tlie  spasm  usually  ceases  during  sleep. 
An  attack  may  cause  pain,  but,  as  a  rule,  it  induces  merely  a  feeling  of  fatigue 
in  the  muscles;  it  is  worse  if  the  patient  is  excited  or  emotional.  Bilateral 
spasm  may  occur,  the  muscles  of  both  sides  being  equally  affected  (retrth 
colic  spaffin).  Gowers  speaks  of  a  case  in  which  the  backward  displacement 
of  the  head  was  so  great  that  the  face  was  horizontal  and  looked  directly  up- 
ward. 
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Dil4;nosis. — ^As  a  rule  this  is  not  difficult.  When  spasm  is  induced  by 
enlarged  and  painful  glands  beneath  the  stemomastoid  the  age  of  the  patient 
will  be  of  value  in  determining  the  true  condition.  This  usually  occurs  in 
diildren;  true  wry-neck,  on  the  other  hand,  very  rarely  commences  before  the 
thirtieth  year.  Hysteric  spasm  may  also  simulate  spasmodic  torticollis,  but 
it  generally  occurs  in  young  women,  and  usually  other  evidences  of  hysteria 
are  also  present.  The  rheunuUic  type  and  the  rigidity  induced  by  caries  of 
the  spine  must  be  differentiated  from  one  another  and  from  spasmodic  wry- 
neck. If  the  rigidity  comes  on  suddenly,  following  exposure  to  cold  or  wet,  and 
the  pain  is  not  increased  at  night  or  by  depressing  the  head  upon  the  spine, 
and  is  relieved  by  hot  applications,  the  condition  is  probably  rheumatic. 
When  the  rigidity  and  pain  are  of  slow  onset,  without  history  of  exposure, 
and  the  pain  is  both  worse  at  night  and  is  increased  by  depressing  the  head 
upon  the  spine,  but  is  relieved  by  elevating  the  head,  the  condition  is  very 
probably  one  of  caries  of  the  spine.  If  there  is  doubt,  a  skiagram  will  reveal 
the  true  condition.  In  irritative  lesions  within  the  spinal  canal,  either  intra-, 
or  extrameduUary,  the  spasm  is  usually  bilateral  and  tonic,  and  other  symptoms 
of  involvement  of  the  cord  are  likely  to  be  found. 

Prognosis. — ^Very  rarely  the  torticollis  may  diminish  or  even  cease  after 
an  existence  of  months  or  years.  Usually,  however,  it  is  persistent,  either 
being  stationary  or  slowly  increasing  in  severity  and  widening  in  range.  The 
prognosis  must  always  be  guarded,  and  in  severe  cases  grave  as  to  recovery, 
though  the  disease  does  not  shorten  life. 

Treatment. — Generally  very  little  can  be  expected  from  medication. 
Bromids,  morphin,  chloral,  hyoscyamus,  or  cannabis  indica  may  be  tried, 
as  may  the  various  forms  of  counterirritation.  Atropin,  in  increasing  doses, 
administered  hypodermically  into  the  muscles,  has  been  effectual  in  some  cases. 
Massage  of  the  affected  muscles  and  rest  in  bed  may  also  at  times  be  of  service. 
Galvanism  should  be  tried,  the  negative  pole  being  placed  over  the  occipital 
region  and  the  positive  over  the  affected  muscles.  Nerve-stretching  and 
tenotomy  of  the  affected  muscles  is  of  very  little  value.  The  only  surgical 
procedure  that  has  proved  of  any  distinct  value  is  neurectomy  of  the  spinal 
accessory  and  posterior  branches  of  the  upper  four  cervical  nerves,  with  excision 
of  a  part  of  the  nerves  to  prevent  reunion.  This  necessarily  causes  paralysis 
dLod  atrophy  of  the  muscles  supplied;  but,  since  it  often  abolishes  the  spasm, 
the  slight  loss  of  power  and  the  interference  with  the  movement  of  the  head  are 
comparatively  irdGnitesimal.  The  results,  however,  are  not  positive,  even  so 
Far  as  the  spasm  is  concerned. 

PARALYSIS  OF  THE  SPINAL  ACCESSORY  NERVE 

The  accessory  portion  has  been  previously  considered  in  describing  the 
laryngeal  branches  of  the  pneumogastric. 

In  the  spinal  portion  the  nuclei  may  be  involved  in  degenerative  lesions 
of  the  motor  region  of  the  spinal  gray  matter.  The  nerve-trunk  may  be  damaged 
by  pressure  from  exudative  products  (meningitis),  tumors,  or  caries,  with  re- 
sulting paralysis  and  wasting  of  the  stemomastoid  and,  in  part,  of  the  trapezius. 
Thfa  latter  muscle  is  also  supplied  by  the  cervical  nerves.  The  patient  has 
difficulty  in  rotating  the  head  to  the  side  opposite  that  on  which  the  paralysis 
exists,  and  the  affected  muscle  does  not  stand  out  in  movements  of  the  head. 
Unless  secondary  contraction  of  the  unopposed  muscle  sets  in,  no  deviation 
occurs  when  the  head  is  at  rest.  The  only  portion  of  the  trapezius  that  is 
involved  in  paralysis  of  the  external  part  of  the  eleventh  nerve  stretches  from 
the  occipital  bone  to  the  acromion.  The  normal  contour  of  the  neck  is  lost  in 
such  cases,  and  the  ability  to  raise  the  arm  is  interfered  with  because  the  trape- 
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zius  cannot  fix  the  scapula,  the  fulcrum  of  the  deltoid.  Bilateral  paralysis 
may  occur  as  in  progressive  muscular  atrophy;  if  both  stemomastoids  are 
involved,  the  head  falls  backward;  if  both  trapezii,  it  falls  forward. 

The  treatment  is  that  of  the  underlying  cause.  If  the  lesion  is  nucktr, 
practically  nothing  can  be  done.  If  the  condition  is  due  to  pressure,  in  some 
cases  relief  may  be  obtained.  Electricity  and  massage  should  be  employed 
during  the  recovery  of  the  nerve. 

DISEASES  OF  THE  HYPOGLOSSAL  NERVE 

The  nucleus  of  the  twelfth  cranial  nerve  is  in  the  most  posterior  portioD 
of  the  floor  of  the  fourth  ventricle.  It  is  said  by  some  observers  that  the  nudri 
of  the  fibers  for  the  palate  and  vocal  cords  that  run  in  the  spinal  accessor}* 
nerve  may  be  in  the  lower  part  of  the  twelfth-nerve  nucleus. 

The  cortical  center  for  this  nerve  is  in  the  lower  part  of  the  asceDding 
frontal  convolution,  in  the  neighborhood  of  the  cortical  facial  center.  This 
propinquity  probably  explains  the  simultaneous  involvement  of  the  facial  and 
lingual  muscles  in  some  cases.  The  hypoglossal  is  the  motor  ner\'e  for  the 
tongue  and  for  most  of  the  muscles  attached  to  the  hyoid  bone.  Spasm  or 
paralysis  may  follow  disease  of  the  nerve. 

Spasm  may  be  either  unilateral  or  bilateral.  It  is  probably  met  with  most 
^mmonly  in  hysteria,  or  as  a  part  of  some  general  convulsive  oonditioD,  as 
epilepsy  or  chorea.  It  may  also  be  associated  with  facial  spasm,  as  mentioiKd 
above.  Irritation  of  the  fifth  nerve  (dental  caries,  ulceration  of  the  gams) 
seems  to  be  responsible  for  some  cases.  ^'Paroxysmal  clonic  spasm"  is  a  form 
in  which  the  tongue  is  rapidly  thrust  in  and  out  (p.  1167).  Various  sensatioos 
in  the  affected  region  may  precede  the  attack.  A  rare  form — apkthonfia-ii 
induced  when  an  attempt  to  speak  is  made.  The  prognosis  in  this  conditiot 
is  good,  and  a  general  tonic  treatment  is  indicated. 

Paralysis  may  result  from  supranuclear,  nuclear,  or  intranuclear  ksiooi 

Supranuclear, — ^The  lesion  may  be  anywhere  between  the  cortex  (lower 
part  of  the  ascending  frontal  gyrus)  and  the  medulla,  and  causes  pan^ysis  ob 
the  opposite  side.  In  this  condition  the  affected  muscles  do  not  atfO|^'  nor 
do  they  show  any  electric  change.  If  unilateral,  the  tongue  when  fMrotmded 
deviates  to  the  side  of  the  lesion. 

Nuclear, — ^The  lesion  is  usually  degenerative.  It  may  either  be  of  sudden 
onset  (vascular),  less  rapid,  but  still  acute  (inflammatory),  or  it  may  be  chronic, 
as  in  bulbar  palsy  or  tabes  dorsalis.  The  nuclei  are  so  close  together  that  tk 
condition  is  almost  invariably  bilateral. 

Infranvclear, — ^The  fibers  may  be  injured  by  the  pressure  of  neoplasms 
or  by  the  products  of  meningitis  or  of  syphilis.  Disease  of  the  bone  may  abo 
involve  the  nerve  in  its  passage  throu[|^  the  foramen.  More  rarely,  some 
traumatism  or  disease  of  the  upper  cervical  vertebrae  may  simultaneously 
injure  the  eleventh  and  twelfth  nerves. 

Symptoms. — Paralysis  and  atrophy  of  one  or  both  sides  of  the  toogof 
and  fibrillary  twitchings  may  be  noted,  and  if  the  condition  be  unilateiiL 
the  tongue  when  protruded  deviates  toward  the  affected  side.  ArticuktiaOf 
mastication,  and  swallowing  are  but  very  slightly  interfered  with.  In  tbf 
bilateral  form,  however,  these  are  very  much  impaired;  the  tongue  cannot  br 
protruded  and  lies  motionless  on  the  floor  of  the  mouth.  The  atrophy*  is  mus- 
cular. This  throws  the  mucous  membrane  into  deep  folds.  Sensation  and  taste 
are  unaltered. 

Diagnosis. — If  the  lesion  is  supranuclear,  there  is  usually  bemipkps 
on  the  same  side  as  the  lingual  paralysis,  without  atrophy  of  the  tongue  mns- 
cles.    When  nuclear  it  is,  as  has  been  said,  generally  bilateral  and  fomis  pit 
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of  a  bulbar  paralysis.  There  is  also  wasting  of  the  lingual  muscles.  When  the 
"fibers  are  involved  in  the  medulla  there  is  paralysis  of  the  tongue  on  one  side, 
of  the  limbs  on  the  other,  and  the  tongue  deviates  from  the  paralyzed  side  of 
the  body.  Outside  the  medulla  the  condition  is,  as  a  rule,  unilateral,  and  th^ 
spinal  accessory  fibers  are  frequently  involved.  In  the  nuclear  and  intranuclear 
varieties  there  is  wasting  of  tiie  muscles. 

The  prognosis  is  usually  unfavorable,  and  the  treatment  consists  of  a 
course  of  general  tonics  and  of  mercury  and  the  iodids,  with  counterirritation. 


DISEASES  OF  THE  SPINAL  NERVES 

DISEASES  OF  THE  CERVICAL  PLEXUS 

The  branches  arising  from  the  posterior  divisions  of  the  upper  four  cervical 
nerves  may  be  the  seat  of  pain  (cervico-occipital  neuralgia)  (p.  1041), 

Phrenic  Nerve. — ^This  nerve  is  usually  involved  as  a  result  of  some  lesion 
of  the  ganglion  cells  in  the  anterior  gray  horns  at  the  level  of  the  third  or  fourth 
cervical  segments.  The  trunk  may  be  damaged  by  pressure,  as  by  aneurysm 
or  neoplasms,  or  by  traumatism,  or  it  may  be  the  seat  of  neuritis.  More  or  less 
uxunobility  of  the  diaphragm  follows,  amounting  in  some  cases  to  complete 
paralysis.  This  is  not  readily  seen  with  the  patient  at  rest,  and  in  women  it  is 
specially  hard  to  observe,  as  their  breathing  is  chiefly  of  the  costal  type.  The 
ftbdomen  moves  in  during  inspiration,  and  out  during  expiration,  forming  the 
"Averse  of  the  normal  movements.  Exertion  readily  causes  dyspnea,  and  pul- 
monary diseases  are  apt  to  be  exaggerated  as  the  products  of  secretion  accumu- 
^^.  If  the  lesion  is  bilateral,  death  occurs  in  a  very  short  time  after  distressing 
"yspnea.  Neuritis  of  one  phrenic  nerve  has  been  observed,  and  leads  to  high 
P^^ition  of  the  diaphragm  on  the  affected  side,  with  collapse  of  the  correspond- 
^'^  lung.    The  x-ray  may  assist  in  the  diagnosis. 

Irritation  of  this  nerve  causes  the  symptom  known  as  hiccup,  which  may 
^  due  to  various  gastro-intestinal  disturbances,  neuroses,  and  in  some  cases 
J^iiis  to  be  idiopathic.  It  is  often  very  rebellious  to  treatment.  A  stubborn 
""Actional  form  occurs  in  hysteria  (see  also  p.  1180). 

Xhe  treatment  of  chronic  hiccup  consists  in  the  administration  of  nerve 
?®datives,  as  valerian,  hyoscin  hydrobromate,  bromids,  etc.;  rest,  electricity 
^  the  form  either  of  the  constant  or  faradic  current,  either  placing  one  elec- 
^''^e  (the  anode  if  the  former  is  used)  on  the  neck  back  of  the  stemomastoid 
**|*iscle  and  the  other  on  the  body  in  the  region  of  the  diaphragm,  or  placing 
^^m  on  each  side  of  the  body  in  this  region.  Injections  of  apomorphin  (gr. 
•)  have  been  recommended.    In  extreme  cases  morphin  must  be  used. 

DISEASES  OF  THE  BRACHIAL  PLEXUS 

This  may  either  be  involved  in  toto,  or  any  of  its  branches  may  be  affected 
•^^•^rate'y*  or  the  nerve-roots  that  unite  to  form  the  brachial  plexus.  Isolated 
^i8ease  of  any  of  the  roots  may  be  produced  by  injury,  caries  of  the  vertebrae, 
^^  meningeal  disease.  The  symptoms  will  be  almost  exactly  the  same  as  those 
Ptoduced  by  disease  of  the  corresponding  segment  of  the  cord,  but  are  more 
Jikely  to  be  unilateral,  and  to  be  either  purely  motor  or  sensory,  unless  the  lesion 
^  extensive. 

The  posterior  thoracic  supplies  the  serratus  magnus  muscle.  It  may  be 
^jured  directly  by  pressure,  as  in  the  carrying  of  heavy  loads  on  the  shoulder  or 
68 
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supinators.  Probably  the  point  most  commonly  attacked  is  about  the  middle  of 
the  humerus.  In  such  cases  the  triceps  escapes.  The  characteristic  symptoms, 
however,  are  wrist-drop  and  finger-drop,  consisting  of  an  inability  to  extend 
the  hand  on  the  forearm,  also  the  first  phalanges  of  the  fingers  and  thumb.  In 
pressure  palsies,  usually  due  to  sleeping  with  the  head  upon  the  arm,  particularly 
after  the  excessive  use  of  alcohol,  the  power  of  supination  is  usually  lost  also. 
Sensory  symptoms  vary  and  are  seldom  pronounced.  There  may  be  slight 
impairment  or  tingling  or  burning  sensations. 

This  condition  can  usually  be  differentiated  from  lead-palsy  by  the  rapidity 
<rf  onset — ^by  the  fact  that  pressure  palsies  are  almost  invariably  unilateral, 
and  that  the  supinators  are  involved.  Lead-palsy  has  a  slow  onset  and  is  bi- 
lateral, generally  without  supinator  involvement.  Loss  of  sensation  precedes 
the  pressure  palsy.  The  history  too  will  generally  throw  some  light  on  the  case. 
I  have  seen  a  case  of  right-sided  unilateral  wrist-drop  in  a  man  who  worked  in 
lead  with  his  right  hand  only.  Bilateral  wrist-drop  may  occur  in  any  form  of 
toxic  neuritis,  but  the  involvement  of  other  nerves,  the  manner  of  attack,  and 
the  history  of  the  case  will  serve  to  simplify  the  diagnosis. 

Recovery  follows  in  almost  all  cases  of  musculospiral  nerve  involvement, 
though  in  cases  in  which  qualitative  nerve  changes  have  taken  place  it  is  neces- 
sarily delayed. 

The  treatment  is  that  of  neuritis. 

The  median  nerve  supplies  the  pronators,  digital  flexors,  except  the  ulnar 
half  of  the  deep  flexor,  the  radial  flexor  of  the  wrist,  the  abductor  and  flexor 
muscles  of  the  thumb,  and  the  two  radial  lumbricales.  It  furnishes  sensation 
to  the  radial  side  of  the  palm  iand  front  of  the  thumb,  and  to  the  front  and  back  of 
the  first  and  second  and  half  of  the  third  fingers.  This  nerve  may  be  the  seat 
of  an  injury  or  of  neuritis,  but  is  seldom  involved  alone.  A  form  described  by 
Hunt  is  due  to  pressure  upon  the  nerve  at  the  base  of  the  thenar  eminence, 
the  principal  symptoms  being  atrophy  and  paralysis  of  the  muscles  forming  it. 
Localization  in  this  group  distinguishes  it  from  a  beginning  progressive  muscu- 
lar atrophy  (p.  1104).  The  most  striking  symptoms  of  median  nerve  palsy  are 
wasting  of  the  thenar  eminence,  an  inability  to  oppose  the  thumb  to  the  tips  of 
the  fingers,  and  loss  of  pronation  of  the  forearm.  Ulnar  flexion  of  the  wrist 
alone  remains.  Flexion  of  the  second  phalanges  upon  the  first  is  interfered  with. 
Sensation  may  or  may  not  be  lost.  Pain  and  trophic  ulcerations  are  often  pro- 
nounced. 

The  vlnar  nerve  supplies  the  ulnar  flexor  of  the  wrist,  the  ulnar  half  of  the 
deep  flexor  of  the  fingers,  the  muscles  of  the  little  finger,  the  adductor  and  inner 
head  of  the  shorter  flexor  of  the  thumb,  the  interossei,  and  some  of  the  lum- 
bricales. It  supplies  with  sensation  the  front  of  one  and  a  half  and  the  back  of  two 
and  a  half  fingers  on  the  ulnar  side.  Paralysis  causes  radial  deviation  of  the 
hand  in  flexion  of  the  wrist,  loss  of  adduction  of  the  thumb,  and  inability  to 
move  the  little  finger.    The  hypothenar  prominence  disappears. 

The  first  phalanges  cannot  be  flexed,  and  the  second  and  third  cannot  be 
extended.  This  is  exaggerated  in  old  cases,  though  still  it  is  not  so  marked  as 
the  "claw  hand"  of  progressive  muscular  atrophy,  since  the  first  two  lumbricales 
escape,  being  supplied  by  the  median  nerve.  Sensory  symptoms  vary.  If 
the  deep  palmar  branch  alone  is  affected,  as  it  may  be  by  pressure,  as  it  passes 
between  the  tendinous  origins  of  the  abductor  minimi  digiti  and  flexor  brevis 
minimi  digiti,  the  sensory  symptoms  are  absent.  Care  must  be  taken  not  to 
mistake  this  condition  for  the  beginning  of  a  progressive  spinal  muscular  atrophy 
(p.  1104). 

The  diagnosis  is  usually  easy.    It  is  well  to  remember  that,  since  this  nerve 
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is  the  lowest  in  its  point  of  origin  of  any  considered  in  this  group,  ascending 
cord  diseases  will  involve  it  before  any  of  the  other  brachial  ner\'es.  It  may 
also  be  damaged  by  disease  limited  to  the  lowest  part  of  the  cemcal  enlarge- 
ment of  the  cord. 

DISEASES  OF  THE  LUBIBAR  AND  SACRAL  PLEXUSES 

The  lumbar  plexus  or  its  branches  may  be  involved  by  abdominal  growtb. 
enlarged  glands,  psoas  abscess,  disease  of  the  vertebrae,  neuritis,  and  nuvly 
by  wounds  or  dislocation  of  the  hip  or  during  parturition. 

The  Obturator  Nerve, — When  ihe  power  of  adduction  of  the  thigh  Ls  lost 
and  the  affected  leg  cannot  be  crossed  over  the  other,  outward  rotation  u 
somewhat  impaired. 

Anterior  crural  nerve  paralysis  causes  loss  of  pow^er  and  wasting  of  the  ex- 
tensors of  the  knee,  loss  of  knee-jerk,  and  anesthesia  of  most  of  the  thigh  ind 
the  inner  side  of  the  leg  and  foot. 

The  superior  glvieal  nerve  supplies  the  gluteus  minimus  and  medius  musdes. 
When  it  is  involved  adduction  and  circumduction  of  the  thigh  are  lost. 

The  sacral  plexus  and  its  branches  may  be  damaged  by  pelvic  neoplasms 
or  inflaipmation,  neuritis  (generally  secondary  to  sciatic  nerve  involvement  i. 
pressure  during  labor,  wounds,  dislocations,  aneurysms,  and  diseases  of  the  bonr. 

The  small  sciatic  nerve  supplies  the  gluteus  maximus  muscle.  It  is  seldom 
involved  alone.  Lesions  cause  dif&culty  in  rising  from  the  sitting  posture  and 
anesthesia  of  the  back  of  the  thigh  and  of  the  upper  part  of  the  leg  posteriorly. 

The  great  sciatic  nerve  supplies  the  flexors  of  the  leg  and  the  muscles  bricnr 
the  knee,  and  also  sensation  to  the  outer  half  of  the  leg,  the  sole,  and  part  of 
the  dorsum  of  the  foot.  Paralysis  causes  more  or  less  interference  with  the  act 
of  walking,  anesthesia  in  the  part  supplied,  and  wasting  of  the  musdes.  Moif 
or  less  weakness  of  them  may  sometimes  be  discovered  in  sciatica.  (See  Sciatca. 
p.  1042). 

The  external  popliteal  or  peroneal  nerve  supplies  the  tibialis  anticus,  the 
peronei,  the  long  extensor  of  the  toes,  and  the  extensor  bre\Ts  digitonim:  it  aho 
supplies  sensation  to  the  outer  half  of  the  front  of  the  leg  and  to  the  dorsum  of 
the  foot.  Paralysis  causes  foot-drop  and  toe-drop,  rendering  it  necessan*  to 
lift  the  leg  high  in  walking,  so  that  the  foot  will  clear  the  ground;  this  consti- 
tutes the  stepping  gait  referred  to  in  the  section  on  Neuritis.  If  sensory  impai^ 
ment  is  present  it  will  be  foimd  in  the  outer  half  of  the  front  of  the  leg  and  tbe 
dorsum  of  the  foot. 

The  internal  popliteal  nerve  supplies  the  popliteus,  tibialb  posticus,  the  caV 
muscles,  the  long  flexors  of  the  toes,  and  the  muscles  of  the  sole.     WTien  para- 
lyzed, flexion  of  the  foot  and  toes  is  impossible,  and  sensation  is  lost  o\fr  the 
back  of  the  leg  in  its  lower  part  and  over  the  sole.    In  old  cases  talipes  cakaneiB 
results.    The  plantar  nerves  are  rarely,  if  ever,  involved  alone.    Disease  of  the 
plexuses  outside  the  canal  must  be  distinguished  from  lesions  inside  in\'ol^iBf 
the  Cauda  equina  (p.  1102),  most  commonly  these  are  either  a  fracture  dis- 
location of  one  or  more  lumbar  vertebrae  below  the  first;  hemorrhage,  or  tumor. 
If  the  first,  the  diagnosis  is  easy,  as  the  fractured  vertebrae  can  be  easily  ^eco|^ 
nized  by  inspection,  and  in  doubtful  cases,  the  skiagram.    A  history  of  trauma- 
tism is  important  in  both  fracture  and  hemorrhage,  and  the  s^Tnptonu  air 
usually  bilateral,  but   not  always   strictly  symmetric;   the  pain   is  sexttt. 
Tumor  should  be  indicated  by  a  slow  but  progressive  development  of  atrophic 
paralysis,  absence  of  reflexes,  sensory  paralysis,  intense  sacral  pain  of  a  radiatinf 
jcharacter,  and  often  tenderness  in  the  same  region.    There  is  also  usnalb 
sphincter  paralysis. 
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Solution  of  continuity  in  an  intercostal  nerve,  as  in  a  fracture  of  a  rib,  rarely 
gives  rise  to  any  symptom  except  a  small  area  of  anesthesia  at  the  sternal  end 
of  the  corresponding  interspace. 

Neuralgic  affections  of  these  nerves  are  described  on  p.  1041. 


11.    INFLAMMATION  OF  THE  MENINGES 

Meningitis  is  very  rarely  a  primary  condition.  Both  the  dura  and  pia 
may  be  involved.  In  the  former  case  the  inflammation  is  usually  due  to  some 
morbid  condition  of  the  vertebrae,  while  in  the  latter  it  is  secondary  to  some 
infection,  as  in  pyemia,  sepsis,  pneumonia,  typhoid,  or  the  acute  exanthemata. 
It  may  be  part  of  a  tuberculous  condition  (vide  Tuberculosis,  p.  243)  or  of  epi- 
demic cerebrospinal  meningitis  (p.  85).  Injuries  also  lead  to  inflammation  of 
the  meninges  of  the  cord. 


INFLAMMATION  OF  THE  DURA  MATER 

CEREBRAL  PACHyilENINGnTS 

Inflammation. — This  may  be  met  with  on  the  outer  or  inner  surface 
(pachymeningitis  externa  or  interna).  Of  the  external  variety  the  chief  causes 
are  (a)  traumatism,  (6)  disease  of  the  bone,  (c)  syphilis,  and  (d)  middle-ear 
disease.  That  due  to  traumatism  is  often  seen,  and  in  the  mildest  form  is  of 
little  moment.  When  severe  and  accompanied  by  fracture  with  or  without 
displacement,  infection  of  the  membranes  may  either  take  place  at  once  or  later 
from  diseased  bone.  That  form  due  to -caries  or  any  other  form  of  osteitis  is 
always  dangerous,  owing  to  the  possibility  of  infection  of  the  diploe.  The  brain 
sinuses  will  then  become  affected,  and  infected  emboli  may  pass  into  the  circu- 
lation, with  the  development  of  pyemia.  In  the  syphilitic  variety  the  inner 
table  of  the  skull  is  thickened  and  roughened,  and  more  or  less  pus  and  gran- 
ular material  is  found  between  it  and  the  dura  (see  also  Syphilis  of  the  Nervous 
System).    Sinuses  may  communicate  with  the  exterior. 

The  symptoms  are  indefinite  in  mild  cases,  and  may  consist  only  of  headr- 
ache.  In  the  severe  forms  there  are  headache,  malaise,  chilis,  fever,  drowsiness, 
and  later  stupor,  and  rarely  convulsions,  paralysis,  or  other  symptoms  of  com- 
pression. The  ophthalmoscope  may  reveal  more  or  less  evidence  of  choked  disk. 
Rigors  are  suggestive  of  the  onset  of  pyemia. 

The  treatment  varies  with  the  cause.  Antiphlogistic  measures  and  counter- 
irritation  are  of  value,  and  in  the  severe  grades  operative  interference  may  be 
necessary.  The  internal  variety  either  occurs  as  a  simple  inflammation  or 
may  be  so  acute  as  to  cause  extravasation  of  blood.  This  may  organize,  and, 
together  with  the  products  of  inflammation,  cause  a  pseudomembrane.  Rarely 
is  pus  found. 

Internal  hemorrhagic  pachymeningitis,  or  hematoma  of  the 
dura  mater,  is  characterized  by  the  formation  of  u  fibrous  exudate  upon  the 
inner  surface  of  the  dura,  into  which  capillaries  extend  that  subsequently  rup- 
ture. It  is  found  most  commonly  among  alcoholics,  the  insane,  and  epileptics. 
It  occurs  rarely  in  childhood. 

The  symptoms  are  variable.  The  entire  course  may  l)e  without  symptoms, 
or  they  may  he  marked  by  the  existence  of  other  conditions.  More  frequently 
there  are  headache  and  convulsions,  followed  later  by  paralyses,  coma,  and 
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death.  The  location  of  the  lesion  causes  considerable  modification  of  the 
symptomatology.  In  the  milder  form  recovery  frequently  occurs,  or  the  cue 
may  become  chronic.  If  the  onset  is  sudden,  the  symptoms  may  resemble 
those  of  hemorrhage. 

The  diagnosis  is  always  difficult.  In  children  muscular  contractions  md 
convulsions  are  frequently  met  with;  in  adults  the  slow  onset  may  be  tbeod|>' 
difference  between  this  condition  and  an  attack  of  epilepsy.  Of  course,  theie 
is  a  greater  periodicity  in  the  latter;  but  a  repetition  of  the  attacks  occurs  in 
hematoma,  and,  as  already  stated,  the  repeated  hemorrhages  are  believed  by 
some  to  be  the  cause  of  the  lamination  of  the  false  membrane. 

The  prognosis  is  extremely  unfavorable  in  children,  but  is  mudi  leas  so  in 
adults. 

The  treatment  calb  for  the  use  of  leeches  behind  the  ears  and  over  the 
temples,  the  ice-cap,  and  counterirritation.  Free  movement  of  the  boweb 
should  be  promptly  secured,  and  later  the  iodids  or  mercurials  should  be  ad- 
ministered. 

SPINAL  PACHTBIENINGinS 

Definition. — Inflammation  of  the  dura  mater.  The  dura  may  be  invDl\'e(i 
on  its  outer  or  inner  surface  (pachymeningitis  externa  or  interna),  or  the  loose 
connective  tissue  between  the  dura  and  bony  canal  may  be  the  seat  of  a  peri- 
pachymeningitis. 

Pachymeningitis  externa  is  always  secondary,  and  usually  results  from 
disease  of  the  vertebrse,  due  to  syphilis,  tuberculosis  (Pott's  disease),  or  mi- 
lignant  disease,  or  from  pressure  due  to  tumors  or  to  traumatism.  It  miy 
be  either  acute  or  chronic.  Of  the  latter  t^'pe,  cases  due  to  Pott's  disease 
are  most  common.  The  membrane  is  involved  to  a  greater  or  less  extent 
The  internal  surface  may  escape  entirely,  or  it  may  be  slightly  roughened  iDd 
adherent  to  the  arachnoid ;  externally,  however,  the  dura  is  usually  thickened, 
rough,  and  covered  with  a  cheesy  material. 

Pachymeningitis  interna  was  first  described  by  Charcot  in  1871,  and  named 
'pachijmcn  ingitis  cervical  is  hyprrtrophica.  It  is  of  obscure  origin,  but  traumatism, 
alcoholism,  and  syphilis  have  been  given  as  causes.  The  dura  is  generallv 
much  thickened,  and  gives  the  impression  of  being  made  up  of  a  number  of 
concentric  layers.  Hemorrhages  may  occur  within  the  dura  or  within  ihf 
newly  formed  tissue.  The  pia  is  only  involved  to  a  slight  degree,  as  a  rule,  hut 
becomes  adherent  to  the  dura.  Areas  of  degeneration  may  occur  in  the  cord, 
as  may  also  dilatation  of  its  central  canal.  As  implied  by  the  name,  thb 
variety  of  pachymeningitis  is  found  chiefly  in  the  cervical  region,  and  the 
clinical  symptoms  result  from  involvement  of  the  nerve-roots  and  compression 
of  the  cord.  It  is  a  chronic  process,  and  has  been  divided  into  three  periods 
as  follows:  (a)  The  painful  period ^  lasting,  as  a  rule,  two  or  three  months, 
in  which  severe  neuralgic  pains  exist,  their  location  lx»ing  determined  1} 
the  roots  involved.  They  are  mostly  in  the  occiput  and  upper  extremities. 
Early  there  may  he  hyperesthesia,  numbness,  tingling,  and,  rarely,  a  herpetic 
eruption,  (h)  The  Paralytic  Period. — As  a  result  of  compression  of  the  motor 
roots  an  atrophic  paralysis  of  the  upper  extremities  develops.  A  peculiar 
selective  tendency  is  manifested,  the  distribution  of  the  median  and  uhur 
nerves  being  principally  involved.  This  results  in  a  modiRed  **claw-hand" 
deformity  and  in  an  overextension  of  the  wrists,  with  flexion  of  the  fingiT>. 
Anesthesia  may  be  noted,  (r)  Spastic  Paraplegia. — ^This  results  when  thf 
compn^ssion  has  produced  degeneration  of  the  cord.  Generally,  there  art 
paresis  of  the  1()W(t  extremities  and  increased  reflexes,  but  no  muscular  wasting. 
since  the  trophic  centers  are  intact.     Occasionally,  however,  anesthesia  ind 
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paralysis  of  the  legs  and  bladder  develop,  bed-sores  following,  and  finally  death 
from  exhaustion. 

The  prognosis  is  unfavorable,  practically  all  cases  terminate  in  death, 
but  the  duration  is  variable. 

The  diagnosis  must  be  made  from  amyotrophic  lateral  sclerosis,  verte- 
bral caries,  syringomyelia,  and  from  pressure  by  tumors.  Amyotrophic  lateral 
sclerosis  does  not  give  rise  to  sensory  disturbances;  bulbar  symptoms  are  often 
present,  the  lower  extremities  may  atrophy,  and  the  bladder  functions  are 
preserved.  In  vertebral  caries  tenderness  on  jarring  will  be  present,  and  a 
skiagram  will  probably  show  evidence  of  bone  disease.  Syringomyelia  induces 
characteristic  symptoms  of  loss  of  temperature  and  pain  sense  with  the  preser- 
vation of  tactile  sense  (dissociation  of  sensation),  although  thb  may  rarely 
be  present  in  pachymeningitis,  but  severe  neuralgic  or  radiating  pains  are  rare 
in  syringomyelia.  From  tumor  the  diagnosis  may  be  difficult,  ihe  symptoms 
in  this,  however,  usually  develop  more  gradually  and  at  first  are  unilateral. 

Treatment  is  not  of  much  avail.  Potassium  iodid  and  mercury  are  the 
chief  measures.  In  cases  otherwise  hopeless  an  exploratory  operation  is  some- 
times justifiable. 

LEPTOIAHNINGITIS 

Definition. — Inflammation  of  the  pia  mater.  This  may  be  either  acute 
or  chronic. 


CEREBRAL  LEPTOMENINGTnS 

Cerebral  leptomeningitis  is  an  inflammatory  condition  of  the  pia  arach- 
noid; it  occurs  in  various  forms,  that  may  be  classified  either  according  to  the 
distribution  of  the  process,  into  meningitis  of  the  convexity,  of  the  base,  or 
cerebrospinal  meningitis,  or  according  to  the  cause. 

Etiology. — As  it  is  infectious,  this  is  always  micro-organismal.  It  is 
customary  to  distinguish  between  the  forms  produced  by  the  pyogenic  micro- 
organisms and  by  the  tubercle  bacilli.  Among  the  former  the  most  important 
are  the  pneumococcus,  the  meningococcus,  the  staphylococcus,  and  the  bacillus 
of  influenza,  but  a  great  variety  of  other  bacteria  have  been  found,  such  as 
the  colon  bacillus,  the  typhoid  bacillus,  and  others  in  rare  or  isolated  instances. 
The  method  of  access  to  the  meninges  varies,  either  along  the  blood  or  l^Tuph- 
channels  from  some  focus  of  infection,  as  the  lungs,  the  nasal  cavities,  or  in  the 
course  of  an  infectious  process  that  gives  rise  to  bacteremia,  as  pyemia;  or  by 
direct  extension,  as  in  middle-ear  disease,  or  disease  of  the  sinuses  of  the  face. 
Meningitis,  particularly  the  tuberculous  variety,  may  follow  injuries  to  the 
head.  It  may  be  due  to  syphilis.  Purulent  meningitis  may  occur  at  any  age. 
Tuberculous  meningitis  is  more  common  in  childhood  and  is  described  on 
p.  243. 

Pathology. — In  the  extent  and  degree  of  the  inflammation  great  varia- 
tions exist.  It  may  be  either  (I)  limited  to  the  convexity,  with  or  without 
involvement  of  the  sides;  (2)  limited  to  the  base;  or  (3)  general,  involving  both 
convexity  and  base.  In  the  early  stages  and  in  the  mild  forms  there  may  be 
no  more  than  an  injection  of  the  part.  I>ater,  inflammatory  products  are 
met  with,  usually  following  the  course  of  the  meningeal  vessels,  but  sometimes 
covering  considerable  areas.  This  form  of  leptomeningitis,  unlike  the  tuber- 
culous variety,  is  prone  to  attack  the  convexity  of  the  brain. 

Symptoms. — ^These  are  very  varied,  and  naturally  depend  on  the  seat 

and  extent  of  the  inflammation.    Those  cases  in  which  symptoms  pointing 

to  involvement  of  the  base  occur  need  not  be  discussed  here,  since  they  are 
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considered  in  detail  under  the  tuberculous  variety.  In  any  case  keadaehe, 
localized  or  general,  is  usually  present.  In  children  too  young  to  talk  its 
presence  is  often  indicated  by  crying  or  putting  the  hand  to  the  head.  Ddirnmi, 
insomnia,  and  coma  are  abo  met  with  in  different  cases.  There  b  more  or  less 
fever.  Constipation,  a  coated  tongue,  vomiting,  a  rapid  pulse,  are  usual,  and  the 
tdche  cerebrate  may  be  elicited.  Spasmodic  movements  may  occur,  or  cva 
general  convulsions.  Of  course,  in  cases  of  inflammation  of  the  base,  the  cnnial 
nerves  become  affected,  and  we  have  ptosis  or  strabismus,  facial  spasm  or  poUiy, 
and,  if  the  fifth  nerve  is  involved,  sensory  and  trophic  changes.  Hie  hetd  is 
usually  retracted  until  it  seems  to  bore  into  the  pillow;  the  muscles  of  the  bad 
of  the  neck  are  tense;  the  spine  is  often  rigid;  the  abdomen  retracted,  and  die 
limbs  flexed.  The  tendon  reflexes  are  exaggerated  and  cutaneous  irriubOity 
greatly  increased.  Kemig*s  sign  consists  in  the  inability  of  the  patient  to 
straighten  the  leg  when  the  thigh  is  flexed  to  a  position  of  90  degrees  to  the 
axis  of  the  body.  It  is  nearly  always  present  in  acute  non-tuberculous  nieiiin- 
gitis,  but  often  absent  in  the  tuberculous  form;  occasionally  it  may  be  found  in 
focal  encephalitis,  either  acute  or  chronic,  and  even  in  acute  infectious  disease 
— typhoid  fever.  It  is,  therefore,  valuable  as  a  suggestive  sign  of  meningitis, 
but  can  no  longer  be  considered  pathognomonic.  Brudzinski's  sign  may  be 
present  (p.  90) .  If  a  suppurative  ependymitis  is  present,  a  condition  similar  to 
acquired  hydrocephalus  occurs,  except  the  fluid  within  the  ventricles  k  pura- 
lent.  This  has  been  termed  pyocephalus.  Its  occurrence  is  indicated  by  i 
return  of  symptoms  after  recovery  has  apparently  commenced.  The  spmal 
fluid  will  be  clear.  A  type  frequently  found  in  young  children,  and  thcniicht 
by  many  to  be  a  form  of  sporadic  cerebrospinal  meningitis  (p.  85),  consists  of 
an  inflammation  confined  to  the  meninges  of  the  posterior  part  of  the  base  of 
the  brain  from  the  optic  commissure  to  the  medulla.  From  its  location  hydro- 
cephalus frequently  develops ;  blindness,  due  to  pressure  on  the  optic  duasm, 
also  is  common.  The  intense  retraction  of  the  head  is  a  characteristic  symp- 
tom.    It  is  known  as  posterior  basic  meningitis. 

Diagnosis. — Where  no  etiologic  hint  can  be  obtained  the  diagnosis  is 
generally  in  doubt  for  two  or  three  days.  There  may  be  nothing  more  than  a 
reflex  irritation  (dental  or  gastro-intestinal),  or  possibly  one  of  the  infectious 
fevers.  The  symptoms  should  be  studied  in  their  entirety;  one  or  two  sup- 
posedly pathognomonic  signs  should  not  be  allowed  to  cloud  our  \'i>ion. 
In  some  cases  it  may  be  necessary  to  distinguish  meningitis  from  the  so- 
called  ncwus  viniuigitis  (p.  1081).  Meningitic  symptoms,  associated  with 
marked  deliriuin,  may  occur  in  the  course  of  acute  articular  rheumatism. 
In  this  condition  the  cerebrospinal  fluid  will  l>e  clear  (p.  1083).  Tlie  condition 
is  known  as  cerebral  rheumatism.  It  must  alj^o  be  borne  in  mind  that  meninjiwl 
symptoms  are  simulated  by  the  infectious  diseases;  this  fs  especially  so  in  chil- 
dren. The  condition  is  known  as  meningism  or  meningismus.  The  spinal 
fluid  will  he  negative  (p.  1083).  The  glycyl-tryptophan  reaction*  has  been  ad- 
vocated as  a  test  for  all  forms  of  meningitis.  Major  and  Nobel  found  it  positive 
in  all  of  a  series  of  17  cases,  mostly  tubercular.  It  is  obtained  by  placing!  1 
c.c.  of  the  suspected  cerebrospinal  fluid  in  a  test-tube  with  an  equal  quantity 
of  glycyl-tryptophan,  then  1  c.c.  of  toluol  is  added.  The  mixture  is  phctrd 
in  an  incubator  for  three  hours,  after  which  a  few  drops  of  dilute  acetic  acid 
are  added.  An  oversaturated  solution  of  calciimi  chlorid  is  then  added  iln^p 
by  drop,  and  a  red  color  is  produced  if  free  tryptophan  is  present,  i.  e.,  in  men- 
in^ntis.  The  test  should  be  made  with  various  dilutions  with  sterile  normal 
salt  solution  from  1  :  200.  Having  mad(*  the  diagnosis  of  meningitis,  it  U^ 
conies  important   to   differentiate  the  tuhrrrulon,^  from   the  non-tvheradtna 

^  Archival  Inhrn.  Med.,  Spptoniber.  1914,  p.  383. 
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variety.  The  family  history  is  of  importance.  In  tuberctdous  meningiiis 
the  focal  symptoms  usually  appear  early,  and  are  due  to  involvement  of  the 
cranial  nerves  at  the  base  of  the  brain,  chiefly  those  controlling  the  eye.  The 
^ye-grounds  often  show  a  slight  perineuritis  without  choked  di^,  and  perhaps 
one  or  more  miliary  tubercles.  There  is  sometimes  a  mild  form  of  confusional 
delirium,  often  preceding  the  appearance  of  focal  symptoms.  The  leukocytes 
are  slightly,  if  at  all,  increased.  There  is  rarely  rigidity  of  the  neck.  In 
other  forms  of  meningitis  this  appears  early;  the  optic  nerve  shows  intense 
inflanmiation  and  there  is  usually  pronounced  leukocytosis.  Examination  of 
the  fluid  withdrawn  by  lumbar  puncture  (p.  1083)  is  important.  A  differential 
count  of  the  leukocytes  in  the  spinal  fluid  should  always  be  made  (Cytodiag- 
nosb,  see  p.  1083). 

Prognosis. — ^This  is  always  grave.  A  percentage  of  cases  of  epidemic 
cerebrospinal  meningitis,  varying  with  the  severity  of  the  epidemic,  may  re- 
cover. In  all  other  forms  any  termination,  except  in  death,  is  exceedingly 
exceptional.  Remissions  frequently  occur  in  the  symptoms,  and  the  course 
may  be  very  prolonged. 

Treatment. — ^We  have  no  specific,  and  all  that  can  be  done  is  to  meet 
the  symptomatic  indications.  Absolute  quite  in  a  darkened  room,  an  ice-cap 
to  the  head,  and  the  internal  use  of  full  doses  of  hexamethylenamin  (urotropin) 
and  repeated  lumbar  puncture  may  be  of  service.  The  bowels  must  be  kept 
free  by  salines  and  fever  reduced,  if  necessary,  by  cool  sponging.  Opium  may 
have  to  be  given  for  pain.  The  introducing  into  the  spinal  cord  of  serums 
other  than  the  meningococcic,  according  to  the  cause  of  the  meningitis,  may 
be  tried.  Anti-influenzal  serum  is  often  efficacious.  If  pyocephalus  occurs 
the  serum  must  be  introduced  into  the  ventricles.^  If  of  syphilitic  origin, 
either  mercury  should  be  used  by  inunction  or  injection  or  arsphenamine 
employed.  In  certain  cases — e.  g,,  those  secondary  to  middle-ear  disease — 
either  opening  the  skull  above  and  below  the  tentorium  and  draining,^  or  the 
operation  of  Haynes,'  which  consists  in  draining  the  cistema  magna  in  the  pos- 
terior fossa,  may  seem  justifiable,  although  the  results  have  not  been  particu- 
larly encouraging.  When  in  doubt  the  physician  should  not  delay  action  until 
too  late,  but  should  call  in  a  surgeon  while  there  is  still  hope  for  some  benefit. 

The  treatment  of  the  epidemic  and  tubercular  forms  is  detailed  on  pages 
85  and  243. 


SEROUS  MENINGmS 

{MeningUia  Serosa;  Wet  Brain) 

A  condition,  first  described  by  Quincke,  which  in  the  acute  form  may  arise 
spontaneously  or  follow  various  infective  processes.  Chronic  alcoholism  is  a 
frequent  cause.  The  symptoms  resemble  those  of  acute  cerebral  meningitis, 
and  lumbar  puncture  may  he  necessary  to  establish  the  diagnosis,  in  serous 
meningitis,  the  fluid  being  clear,  not  containing  organisms,  and  escaping  under 
great  pressure.  The  more  chronic  type  closely  simulates  tumor  of  the  brain, 
especially  a  subtentorial  growth,  as  paralysis  of  cranial  nerves,  choked  disk, 
convulsions,  and  ataxia  may  all  be  symptoms  of  this  conditon. 

The  symptoms  are  apt  to  fluctuate,  and  if  they  develop  acutely  after  an 
infection  of  some  sort  it  would  be  in  favor  of  serous  meningitis.     In  some  cases 

•  Progressive  Medicinr^  March,  1917,  p.  37. 

•  Day,  Annals  of  Otology,  Rhinology,  and  Laryngology,  June,  1911. 

•  Trans.  Amer.  LaryngoL,  Rhinol.,  and  Otolog.  Soc.,  1912,  and  Prog.  Med.,  March, 
1913,  p.  43. 
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an  inflammation  of  the  ependyma  exists,  and  internal  hydrocephalus  (p.  1113) 
may  follow. 

The  prognosis  is  doubtful,  but  recovery  takes  place  in  a  fair  propordoD  of 
cases.  In  the  alcoholic  type  the  greater  the  rigidity  and  retraction  of  the  bead, 
the  worse  the  outlook. 

Quincke  advises  mercurial  inunctions  in  all  cases.  CounterirritatioD  to 
the  back  of  the  neck  and  cold  to  the  head  may  also  be  used.  Lumbar  puncture 
is  of  great  service.  The  bowels  should  be  kept  free  and  the  diet  liquid,  but 
liberal  in  quantity  (hot  milk,  eggs,  broths).  In  the  alcoholic  cases  the  inuiKS 
tions  should  be  omitted  and  strychnin  in  full  doses  (gr.  -Jjf  every  three  bours) 
given. 

ACUTE  SPINAL  LEPTOIAKNlNGniS 
(Acute  Spinal  Meningitis) 

Etiology* — ^This  is  always  micro-organismal,  and  a  great  variety  of  bi^ 
teria  have  been  discovered.  It  is  rare  imless  associated  with  cerebral  meniih 
gitis  and  the  causes  are  similar  (p.  1079). 

Pathology. — ^The  vessels  are  injected,  the  membrane  becomes  dondy,  t 
serofibrinous  or  purulent  exudate  either  surrounds  the  cord  or  may  only  ezbt  in 
patches,  and  in  the  more  severe  cases  the  cord  itself  is  involved  (meningom^ditis) 
The  spinal  meninges  alone  may  be  involved  to  a  greater  or  less  extent,  but,  is 
a  rule,  the  cerebral  meninges  are  similarly  involved.  Tubercles  will  be  found 
in  the  tubercular  form.  It  should  be  remembered  that  many  cases  preaentiiig 
clinically  the  picture  of  meningitis  show  absolutely  no  gross  postmortem  lesioos 
of  the  cerebral  or  spinal  membranes.  This  may  occur  from  any  toxemia,  but 
especially  in  pneumonia,  typhoid  fever,  influenza,  and  rheumatism.  No 
lesions,  not  even  microscopic,  are  found.  This  condition  b  termed  imm- 
gismus. 

Symptoms. — ^These  are  chiefly  pain  in  the  back,  often  excruciating,  with 
fixation,  retraction  of  the  head,  tenderness  on  pressure  along  the  spine,  tpemoR 
or  spasm  of  the  muscles,  and  various  sensory  disturbances.  Reflexes  are  early 
increased,  and  later  diminished  or  absent.  Should  the  cord  be  involved, 
paralysis,  incontinence  of  urine  and  feces,  and  even  bed-sores  may  de\'ek)p 
(pp.  1094,  1095).  The  symptoms  are  more  fully  discussed  in  speaking  of  tk 
tuberculous  and  epidemic  varieties. 

Diagnosis. — It  is  often  very  difficult  to  differentiate  the  several  varietie> 
of  spinal  meningitis,  and  equally  so  to  decide  whether  the  case  is  actually  men- 
ingeal when  some  other  disease  is  present  (glycyl -tryptophan  test,  p.  lOM' . 
The  tuberculous  form  is  readily  diagnosticated,  especially  if  any  collateral  e\> 
dence  of  tuberculosis  exists,  and  it  rarely  occurs  except  with  involvement  of  the 
cerebral  meninges.  It  is  a  point  of  some  value  in  the  diagnosis  to  note  the 
absence  of  marked  leukocytosis  in  the  cerebrospinal  fluid  obtained  by  lumbar 
puncture  in  tuberculous  and  its  presence  in  purulent  meningitis.  The  presence 
of  Krrnigs  sign  is  in  favor  of  cerebrospinal  meningitis. 

Spinal  paracentesis  or  lumbar  puncture,  first  introduced  by  Quincke  of 
Kiel  in  1S91,  is  a  most  valuable  diagnostic  measure  and  simple  of  applicatioii. 
It  is  performed  as  follows:  The  patient  either  sits  up  or  lies  upon  the  left  side, 
with  the  back  arched  and  the  knees  flexed  against  the  abdomen.  The  spine 
of  the  fourth  lumbar  vertebra  should  be  located  (a  line  drawn  from  one  poste- 
rior superior  spine  of  the  ilium  to  the  other  passes  across  it),  and  the  puncture 
made  at  the  level  of  its  lower  end.  The  needle  should  be  inclined  at  an  angle 
of  about  45  degrees  to  the  surface  of  the  skin,  and  should  be  thrust  in  a  distance 
of  from  2f  to  3  inches.  The  most  scrupulous  asepsis  must  be  obsened. 
The  spinal  fluid  flows  readily,  either  in  a  stream  when  the  pressure  b  hight 
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or  drop  by  drop  if  it  is  normal.  In  purulent  meningitis  it  is  cloudy,  contains 
pus-cells,  and  does  not  reduce  Fehling's  solution;  in  tuberculous  meningitis  it 
is  usually  clear  and  does  reduce  Fehling's  solution;  in  cerebral  hemorrhage  it 
may  be  bloody,  but  as  admixed  blood  may  be  due  to  the  injury  of  a  vessel  by 
the  needle,  this  sign  should  be  used  with  caution.  The  quantity  obtained 
varies  from  2  or  3  to  80  or  90  c.c.  After  centrif ugation  a  differential  count  of 
white  cells  should  be  made.  An  excess  of  lymphocytes  associated  with  symp- 
toms of  meningitis  (see  p.  1090)  indicates  a  tubercular  infection;  an  excess  of 
polymorphonuclear  cells,  a  pyogenic  infection.  Cultures  should  be  made 
and  the  sediment  or  coagulum  stained  for  bacteria.  In  meningismus  the  fluid 
is  practically  normal.  Often  there  is  great  relief  from  the  puncture,  and  oc- 
casionally, in  serous  meningitis,  the  patient  appears  to  be  permanently 
benefited. 

The  prognosis  is  unfavorable  as  a  rule,  particularly  in  the  tuberculous 
form. 

The  treatment  is  the  same  as  that  of  cerebrospinal  meningitis  (tnde 
pp.  94,  1081).  

CHRONIC  LEPTOBIENINGrnS 

This  disease  may  follow  the  acute  form  or  be  due  to  chronic  alcoholism, 
syphilis,  trauma,  disease  of  the  cord  or  vertebrse. 

Pathology. — ^The  pia  is  cloudy  and  swollen,  and  often  adherent  to  the 
arachnoid,  or  all  three  membranes  may  be  glued  together.  They  are  usually 
injected.  Usually  there  is  considerable  proliferation  of  fibroiis  tissue.  The 
periphery  of  the  cord  is  also  occasionally  affected.  A  condition  known  as 
circumscribed  serous  spinal  meningitis  may  bte  here  mentioned.  It  may  follow 
either  traumatism  or  infectious  diseases.  When  the  dura  is  slit,  its  oi)ening  is 
filled  by  a  more  or  less  opaque  pia  that  bulges  forth  under  tension  of  the  con- 
tained fluid  which  is  clear. 

SympUmis. — ^These  are  not  well  marked.  Unless  the  nerve-roots  are 
involved  the  symptoms  are  slight  or  none  at  all  exist;  however,  pains  of  a 
radiating  character,  stiffness,  tremors,  hyperesthesia,  herpes,  and  even 
paralyses,  may  occur.  The  course  is  slow,  and  may  extend  over  many  years. 
Idiopathic  circumscribed  spinal  serous  meningitis  is  described  in  connection 
with  spinal  tumors,  as  the  symptoms  of  the  two  are  practically  the  same 
(p.  1100). 

The  prognosis  is  unfavorable  ultimately. 

The  treatment  consists  in  the  use  of  iodids  and  mercury  internally,  and  the 
application  of  baths,  and  counterirritation  along  the  spine. 


III.    DISEASES  OF  THE  SPINAL  CORD 

HEMORRHAGE  INTO  THE  SPINAL  MENINGES 

(Meningeal  Apoplexy;  Hernatorrachis) 

(a)  Extrameningeal  hemorrhage  occurs  when  the  blood  is  between  the  dura 
and  spinal  cord. 

(6)  Intrameningeal  hemorrhage  is  that  in  which  the  bleeding  takes  place 
beneath  the  dura. 

Large  hemorrhages  are  more  common  in  the  extrameningeal  form;  they 
result  from  trauma  or  rupture  of  an  aneurysm.    The  peridural  space  will 
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accommodate  a  large  amoimt  of  blood  without  givmg  rise  to  pressure  synq)- 
toms.  Caries  of  the  vertebrae  or  carcinoma  may  cause  hemorrhage  by  erosioo 
and  rupture  of  a  blood-vessel.  The  intrameningeal  form  may  result  from 
meningitis,  from  trauma,  or  may  occur  as  a  complication  of  any  of  the  infectious 
or  hemorrhagic  diseases.  In  such  cases  the  hemorrhages  are  small  and  scat- 
tered. It  may  also  occur  in  convulsive  disorders  or  in  strychnin-poisoning. 
Rupture  of  an  aneurysm  at  the  base  of  the  brain  may  give  rise  to  extensi\'e 
hemorrhage;  blood  may  also  pass  into  the  spinal  cerebrospinal  fluid  from  eitber 
a  ventricular  or  subdural  cerebral  hemorrhage. 

Symptoms. — When  the  hemorrhage  is  large  enough  to  cause  pressure 
the  symptoms  are  very  acute,  apoplectiform  indeed,  but  consciousness  is  pre- 
served. Generally,  however,  they  are  quite  indefinite.  In  any  case  they 
depend  upon  the  degree  and  location  of  the  compression.  At  first  they  are 
irritative — viz.,  hyperesthesia,  paresthesia,  neuralgic  pains  that  are  radiating 
in  character,  muscular  irritability,  tremors,  or  contractions.  If  subdural,  the 
fluid  obtained  by  lumbar  puncture  will  probably  contain  blood.  Later, 
paralytic  symptoms  may  develop,  as  anesthesia  and  bladder  and  bowel 
symptoms,  girdle-pains,  or,  when  the  lesion  is  high  up,  interference  with  res- 
piration and  pupillary  changes. 

The  diagnosis  is  often  diflicult,  unless  the  onset  is  sudden  and  explosive. 

The  prognosis  depends  on  the  cause  and  extent  of  the  hemorrhage.  If 
small  in  amount,  absorption  is  usually  prompt,  with  little  or  no  disturbance  of 
function  remaining. 

The  treatment  consists  of  rest,  ice  to  the  spine,  and  morphin  to  relieve 
pain ;  later  mercury  and  the  iodids  may  be  given  to  hasten  absorption.  Local 
measures,  such  as  leeches,  cupping,  etc.,  or  general  styptics,  such  as  ergot  and 
calcium  chlorid,  are  of  very  doubtful  value;  although  the  latter  may  be  used  if 
the  hemorrhagic  diathesis  is  present.  In  certain  cases  operative  procedures, 
with  a  view  to  removing  the  clot,  may  be  justifiable. 


HYPEREMIA  AND  ANEMIA  OF  THE  CORD 

These  may  be  due  to  qualitative  and  quantitative  changes  in  the  blood, 
and  morbid  conditions  of  the  vessel  walls.  They  give  rise  to  no  characteristic 
symptoms  unless  softening  or  degeneration  occurs. 

The  blood-vessels  may  be  the  seat  of  peri-  or  endarteritis,  and  rarely  milian* 
aneurysms  may  develop.  Embolism  and  thrombosis  also  occur,  the  former 
much  less  frtM:iuently  than  the  latter,  which  is  prone  to  follow  sclerotic  chances 
in  the  vessels,  giving  rise  to  ischemia  and  ultimately  to  softening  (p.  lO^i. 
Degenerative  changes  in  the  cord  may  he  caused  by  anemia  (p.  llOf)). 


HEMORRHAGE  INTO  THE  SPINAL  CORD 

{ H amatomyelia ;  Spinal  Apoplexy) 

This  is  of  very  much  less  fn^quent  occurrence  than  cerebral  hemorrhage. 
It  is  usually  (\\\v  to  traumatism,  but  may  possibly  follow  some  severe  strain 
or  overexert iou,  probably  only  when  the  vessels  are  atheromatous.  He^K>^ 
rha^^o  may  occur  in  cases  of  myelitis,  epidemic  cerebrospinal  meningitk 
syringomyelia,  tumors  of  the  cord,  convulsive  disorders,  and  infectious  disea5e>. 
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it  isy  however,  usually  small.  If  the  hemorrhage  is  extensive,  disruption  of 
more  or  less  cord  substance  necessarily  follows.  An  area  may  exist  large 
enough  to'  cause  distention  of  the  cord  without  rupture,  and  from  this  extrav- 
asations may  take  place  in  the  cord  substance  above  and  below.  Unilateral 
hemorrhage  may  occur,  the  gray  matter  being  chiefly  involved.  If  of  recent 
CMigin,  fresh  blood  will  be  found  postmortem;  but  if  of  long  standing,  a  brown 
or  brownish-yellow  area  will  be  noted,  consisting  of  disintegrated  blood-cor- 
puscles, cell  detritus,  and  hematoidin  crystals. 

The  symptoms  necessarily  vary  according  to  the  region  involved,  the  gray 
matter  of  the  cervical  region  being  the  most  frequently  affected.  The  onset 
is  always  sudden,  the  symptoms  rarely  requiring  as  long  as  a  half-hour  to 
develop.  They  consist  of  a  flaccid  paralysis  of  the  limbs  below  the  seat  of 
the  lesion,  loss  of  reflexes,  and  probably  of  sensibility.  The  urine  and  feces 
will  be  retained.  Consciousness  is  not  lost.  If  in  the  lower  cervical  region,  con- 
traction of  the  pupils  and  narrowing  of  the  palpebral  tissues  will  be  observed, 
owing  to  involvement  of  the  oculopupillary  fibers  at  the  eighth  cervical  and 
first  dorsal  segments  (cervical  sympathetic  nerve).  If  death  does  not  occur, 
the  symptoms  gradually  more  or  less  subside,  and  ultimately  resemble  those  of 
acute  myelitis  (p.  1093).  As  the  hemorrhage  is  most  often  in  the  gray  matter, 
dissociation  of  sensation  (preservation  of  tactile  and  loss  of  pain  and  tem- 
perature sense)  will  result;  atrophy  of  the  muscles  supplied  by  the  affected 
segments  (p.  1030)  will  also  result;  below  the  seat  of  the  lesion  the  paralysis 
becomes  spastic  with  increased  tendon  reflexes.  If  one  side  of  the  cord  is 
principally  involved,  the  Brown-S^uard  syndrome  (p.  1034)  results. 

The  diagnosis  must  be  made  in  acute  cases  from  meningeal  hemorrhage 
and,  if  traumatic,  fracture  of  the  vertebra.  The  presence  of  severe  lancinating 
pain,  muscular  twitchings,  and  a  less  degree  of  paralysis  distinguishes  the 
former.  The  latter  can  usually  be  determined  by  the  characteristic  deformity, 
as  determined  by  inspection  and  the  skiagram — hemorrhage,  of  course,  can 
coexist  with  fracture.  The  residual  symptoms,  if  the  patient  survive,  may  be 
mistaken  for  syringomyelia  and  myelitis;  the  history  of  traumatism  and  sudden 
onset  will  distinguish  it  from  the  former.  In  the  latter  it  may  be  difficult, 
as  hemorrhage  frequently  precedes  the  development  of  myelitis  in  traumatic 
cases.  A  history  of  apoplectiform  onset  is  evidence  that  the  primary  condition 
at  least  was  hemorrhagic. 

The  prognosis  during  the  acute  stage  is  doubtful,  death  may  occur  from 
exhaustion  or  septic  infection  due  to  bed-sores  or  cystitis.  If  this  stage  is 
survived,  a  considerable  degree  of  power  may  return  and  the  patient  get 
about  with  a  more  or  less  spastic  paraplegia,  and  if  in  the  cervical  region, 
atrophic  paralysis  of  the  arms  and  hands. 

Treatment, — Rest,  ice  locally,  attention  to  bladder  and  bowels,  and  the 
internal  use  of  calcium  salts  and  opium  make  up  the  treatment  of  the  acute 
stage;  afterward  the  treatment  is  similar  to  that  of  myelitis  (p.  1095). 


CAISSON  DISEASE 

{Diverts  Paralysis) 

Definition. — A  paralytic  condition  caused  by  sudden  transference  from 
an  abnormally  great  atmospheric  pressure  to  one  of  normal  intensity. 

The  etiology  of  the  disease  is  very  clear,  and  certain  predisposing  factors 
are  worthy  of  note.     Divers  are  more  apt  to  suffer  if  they  have  been  working 
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at  extreme  depths,  particularly  if  the  period  of  exposure  to  great  pressure  has 
been  prolonged;  very  moderate  pressure  will  sometimes  produce  symptoms  if 
continued  for  a  sufficient  length  of  time,  and  short  periods  of  rest  do  not  pre- 
vent the  development  of  the  disease.  Ordinarily,  it  can  be  said  that  unless 
the  pressure  exceeds  two  and  one-half  or  three  atmospheres  no  danger  may  be 
apprehended.     Alcoholism  is  a  predisposing  cause. 

Pathology. — ^Two  theories  have  been  advanced  to  account  for  the  condi- 
tion. One  is  that  under  the  high  pressure  the  blood  becomes  overchaifed 
with  nitrogen  gas;  when  the  pressure  is  relieved  this  is  liberated,  causing emboB, 
which  block  up  the  spinal  vessels.  The  other  is  that  the  blood  is  driven  from 
the  surface,  causing  distention  of  the  vessels  with  paralysis  of  their  waUs; 
when  the  air-pressure  diminishes  they  are  unable  to  acconunodate  themseh-es 
to  the  changed  condition,  and  stasis  with  congestion  and  hemorrhages  result 
Both  factors  are  probably  accountable.  Small  hemorrhages  and  laceration  of 
nerve-fibers  have  been  found  in  the  cord. 

The  symptoms  vary  greatly  in  intensity.  In  the  mildest  form  they  con- 
sist of  neuralgic  pains  in  the  joints,  sometimes  with  slight  articular  swelling, 
headache,  giddiness,  and  a  little  tinnitus.  These  pains  may  become  more  \'iolent, 
particularly  in  the  loins,  and  be  followed  by  a  gradual  loss  of  power  and  by 
anesthesia  in  the  limbs;  these  symptoms  may  disappear  in  a  few  hours  or  be- 
come more  severe,  with  the  development  of  complete  paralysis  and  interference 
with  the  action  of  the  sphincters.  This  paralysis  usually  assumes  the  form  of 
paraplegia;  monoplegia  and  hemiplegia  also  occur,  and  sometimes  there  are 
complete  paralysis  and  anesthesia  of  all  four  extremities  and  of  the  trunk. 
In  the  most  severe  cases  cerebral  symptoms  are  also  present,  consisting  of 
sudden  loss  of  consciousness,  profound  coma,  irregular  respirator}*  action,  and 
finally,  after  a  short  time,  death  from  cardiac  failure. 

The  diagnosis  is  very  easy.  It  is  possible,  however,  that  an  attad[  of 
apoplexy  should  occur  in  a  man  who  has  been  under  water,  and  the  patient 
should  always  be  examined  for  the  presence  of  this  or  some  other  organic  lesion. 

The  prognosis  varies  with  the  intensity  of  the  symptoms.  The  lighter 
forms  consist  merely  of  joint-pains  and  slight  dizziness  that  usually  pass  away 
in  the  course  of  a  few  hours.  Paraplegias  or  hemiplegias,  developing  slowly 
and  not  assuming  a  severe  form,  are  also  transient  in  character.  A  more  severe 
paraplegia  is  usually  permanent,  although  some  improvement  may  be  expected. 
The  apoplectic  forms  are  almost  invariably  fatal  in  the  course  of  a  few  hours. 

The  treatment  consists,  first,  of  prophylactic  measiures.  In  all  pUces 
where  caisson  work  is  carried  on  one  or  more  locks  should  be  provided  in  whidi 
the  pressure  can  be  gradually  reduced  until  it  is  approximately  that  of  the 
atmosphere.  Divers  should  be  instructed  to  come  slowly  to  the  surface.  If 
the  pressure  exceeds  three  atmospheres,  the  maximum  length  of  the  working 
period  should  not  be  more  than  one  hour,  and  several  hours  should  be  prmitted 
between  the  descents.  A  chamber  should  also  be  proxnded  in  which  a  man 
who  exhibits  symptoms  of  the  disease  can  be  once  more  subjected  to  a  pressure 
greater  than  that  of  the  atmosphere,  as  this  usually  causes  an  arrest  of  the 
process.  \Mien,  however,  the  condition  resembles  that  of  acute  myelitis,  the 
treatment  is  purely  symptomatic.  It  consists  of  rest,  careful  hygiene,  and  a 
stimulating  diet.  Stimulating  liniments  and  the  rapidly  interrupted  faradic 
current  may  be  used  for  the  pain.  If  the  heart  is  not  weak,  phenacetin  and 
similar  drugs  may  be  used.  If  it  is,  strychnin  and  cafTein  may  prove  useful. 
In  the  comatose  cases  enemas  of  hot  coffee  should  be  used  and  artificial  respira- 
tion and  inhalation  of  oxygen  may  Ik*  necessary.  For  the  resulting  paralysis 
the  treatment  is  that  employed  for  chronic  myelitis. 
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BULBAR  PARALYSIS 

{Glossolabiolaryngeal  Parcdysia) 

Definition. — ^Bulbar  paralysis  is  usually  termed  a  disease  of  the  brain, 
but  as  the  pons  and  medulla  are  anatomically  and  physiologically  parts  of  the 
cord,  it  seems  more  logical  to  discuss  it  here.  It  is  an  acute  or  chronic  disease 
due  to  involvement  of  the  motor  nuclei  of  the  medulla  oblongata,  and  is  charac- 
terized chiefly  by  a  difficulty  of  speech  and  of  deglutition.  Three  varieties 
have  been  described : 

1.  Sudden  or  apoplectiform,  this  being  due  to  hemorrhage,  embolism, 
or  thrombosis  either  of  a  branch  of  the  basilar  or  inferior  posterior  cerebellar 
arteries.  In  the  latter  case  anesthesia  of  the  face,  ataxia,  and  other  symptoms 
occur  (p.  1122).  The  onset  is  always  sudden,  often  with  vertigo,  and  without 
loss  of  consciousness.  The  power  to  articulate  is  impaired  or  lost.  The  lips 
and  tongue  are  involved,  and  hence  the  pendulous  lower  lip,  the  dribbling  of 
saliva,  and  the  atrophy  of  the  lingual  muscles.  There  are  dysphagia  and  gen- 
erally frequent  attacks  of  choking. 

The  symptoms  are  less  characteristic  than  those  of  the  degenerative  form. 
They  are  less  regular  in  type,  and  usually  are  wide-spread  at  first;  later  some 
improvement  takes  place.  In  other  cases,  after  more  or  less  of  a  respite,  de- 
generation sets  in  and  they  grow  progressively  worse.  Death,  however,  usually 
occurs  speedily. 

The  diagnosis  of  this  type  is  not  usually  difficult.  "Pseudobulbar  paralysis'  * 
must  be  borne  in  mind  (p.  1117).  There  is  great  danger  to  life  for  some  little 
while  in  these  sudden  cases.  Later  the  prognosis  is  rather  more  favorable  than 
in  the  other  forms. 

2.  Acute  Inflammatory. — Here  the  onset  is  less  abrupt,  requiring  a  few 
days  to  a  week  to  develop,  and  follows  either  one  of  the  infectious  diseases, 
the  excessive  use  of  alcohol,  or  lead-poisoning  (polio-encephalitis  inferior,  p. 
1127).  But  for  this  fact  the  symptoms  are  much  the  same  as  in  the  preceding 
form.     It  may  be  associated  with  acute  anterior  poliomyelitis  (p.  1090). 

3.  Chronic  Bulbar  Paralysis. — ^This  condition  occurs  chiefly  in  males 
beyond  middle  life.  The  cause  can  seldom  be  discovered,  ^ough  certain 
cases  seem  to  be  of  toxic  origin.  It  may  develop  in  the  course  of  progressive 
muscular  atrophy,  amyotrophic  lateral  sclerosis,  and  insular  sclerosis. 

The  symptoms  are  bilateral,  the  tongue  being  usually  the  first  to  suffer. 
The  patient  may  notice  that  he  cannot  speak  for  any  length  of  time  without 
fatigue,  and  that  he  will  then  articulate  indistinctly.  Soon  he  observes  that 
there  is  a  marked  and  progressive  impairment  of  speech.  The  muscles  of  the 
lips  and  other  muscles  of  the  lower  part  of  the  face  atrophy.  He  can  no  longer 
whistle.  Speech  is  rendered  still  more  defective  owing  to  paralysis  of  the  lips. 
Tte  lower  Up  droops,  and  the  saliva  constantly  dribbles  from  the  mouth  and 
may  be  greatly  increased  in  amount.  Difficulty  in  swallowing  is  always 
present  to  a  greater  or  less  degree.  Owing  to  the  lingual  paralysis,  the  tongue 
can  neither  be  protruded  nor  can  it  be  used  to  manipulate  the  food  and  make  a 
bolus,  pt  is  atrophied  and  the  mucous  membrane  is  wrinkled.  Fibrillar 
tremors  are  present  and  reactions  of  degeneration  may  occur.  The  larynx  is 
involved,  so  that  phonation  is  imperfect,  but  it  is  not  so  marked  as  the  im- 
plication of  other  parts.  Particles  that  enter  the  larynx  cannot  be  ejected 
owing  to  motor  paralysis.  There  are  no  sensory  symptoms  and  the  power  of 
taste  is  normal.  The  mind  generally  remains  clear,  though  the  patient  is 
often  emotional,  and  cries  or  laughs  without  apparent  cause.  The  course  of 
the  disease  is  slow,  and  death  is  usually  due  either  to  inspiration  pneumonia 
or  to  interference  with  respiration  or  circulation. 

The  diagnosis  is  not  difficult;   as  a  rule  the  bilateral  character  of  the 
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symptoms  rendering  them  distinctive.  In  the  pseudobulbar  form  the  limbs  ire 
often  paralyzed  also  (double  hemiplegia).  The  tongue  is  not  atn^diied,  die 
muscles  of  the  face  do  not  show  changes  in  their  electric  reaction,  and  there 
is  usually  a  history  of  successive  apoplectic  attacks  (p.  1117).  Tumon  nidy, 
if  ever,  give  rise  to  such  regular  bilateral  symptoms.  It  may  also  have  to  be 
distinguished  from  myasthenia  gravis  (see  p.  1213). 

Treatment. — ^The  disease  is  incurable.  Hypodermics  of  strydmin  or  of 
strychnin,  morphin,  and  atropin  are  of  value  in  controlling  the  Mlivmiy  flow. 
Electricity  is  of  no  value.  Semisolid  food  is  probably  the  most  readily  tiken, 
and  it  is  often  necessary  either  to  use  an  esophageal  tube  or  to  employ  recti! 
alimentation. 
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ESSENTIAL  PARALYSIS  OF  CHILI»ER 
(Atrophic  Spinal  Paralyns;  Infantile  ParalyM) 

Definition. — ^An  infectious  febrile  disease  of  more  or  less  rapid  onset, 
usually  associated  with  muscular  paralysis  and  atrophy,  occurring  chidy 
in  children,  and  most  frequently  in  those  imder  three  years  of  age. 

Etiology. — ^Flexner  and  Noguchi^  have  cultivated  an  organism  which  ful- 
fils the  requirements  necessary  to  prove  a  germ  the  cause  of  a  disease,  h 
is  filterable,  exceedingly  minute,  and  is  visible  under  high  power  of  the  micro- 
scope. Rosenow,  Towne,  and  Wheeler'  have  also  isolated  a  peculiar  8tre|ytD- 
coccus  from  the  throats,  tonsils,  abscesses  in  tonsils,  and  the  central  nervoB 
system  of  those  suffering  with  the  disease  which  produced  paralysis  in  inoculttcd 
animals.  They  state  that  this  organism,  while  larger  than  that  discovered  Iqr 
Flexner  and  Noguchi,  may  be  the  same,  the  latter  being  the  form  it  takes  under 
anaerobic  and  certain  culture  conditions.  Amoss,'  however,  in  a  series  of  ex- 
periments, shows  that  the  streptococcus  isolated  from  cases  of  poliomyeliti?  b 
not  the  organism  causing  the  disease  and  that  it  differs  in  many  ways  from 
the  filterable  virus.  Nuzum  and  Herzog*  have  also  isolated  and  cultiviied 
an  organism  from  similar  material  and  the  cerebrospinal  fluid  which  answwd 
the  same  tests.  The  disease  has  been  produced  in  monkeys  by  inlraoerf- 
bral  inoculation  with  an  emulsion  of  an  affected  spinal  cord.  Monkey? 
have  also  been  inoculated  with  the  secretions  from  the  nasopharynx  of 
those  suffering  from  the  disease.  The  virus  will  live  in  the  intestines  and 
pass  from  the  body  in  the  feces.*  Washings  from  the  nasophar>'nx  of  tboe* 
brought  in  contact  with  the  disease  but  who  did  not  contract  it  have  caused  it 
in  inocuhited  monkeys,®  thus  acting  as  "carriers."  Whether  or  not  the  disetrf 
is  communicable  by  direct  contact  is  disputed.  Many  authorities  believe  thit 
it  is,  but  if  so  it  is  not  to  the  same  degree  as  many  other  diseases.  The  \Tne 
enters  the  body  by  way  of  the  mucous  membrane  of  the  throat  and  DO?r, 
and  from  there  spreads  by  the  IjTnphatics.^  Possibly  it  may  enter  by  other 
avenues,  hut  such  are  not  now  known.  There  is  no  positive  knowledge  thit 
the  bites  of  insects  communicate  the  disease.**    The  disease  may  occur  at  in} 

^Jour.  Eijxr.  Med.,  October,  1913,  p.  461. 

*  Jour.  Aruer.  Med.  Asaoe.,  October  21,  1916,  p.  1202. 
=»  Jour.  ExiHT.  Med.,  1918,  xxvii,  443. 

*  Jour.  Amer.  Med.  Aasoc.,  October  21,  1916,  p.  1202. 

*  Flexnor,  Clark,  and  Dochoz,  Jour.  Amer.  Med.  Assoc.,  July  27   1912  d  273. 

*  Jour.  Amer.  Med.  Assoe.,  January  18,  1913.  '  ' 
^  Flexnor  and  Amos.'^,  Jonr.  Exper.  Med.,  1914,  p.  249. 

*Jour.  Amer.  Med.  Assoc.,  July  22,  1916,  p.  280. 
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age,  but  by  far  the  greatest  number  of  cases  occur  before  the  third  year  of  life; 
they  are  about  equally  distributed  between  the  two  sexes.  Later  in  life  the 
condition  is  more  common  in  males,  chiefly  between  the  ages  of  ten  and 
twenty-five.  It  is  rare  after  this  period.  Epidemics  occur,  the  first 
recorded  one  occurring  in  Sweden  in  1881.  In  the  United  States  the  first 
occurred  during  the  simimer  of  1894.  Dr.  Caverly,  of  Rutland,  Vt.,  then 
reported  126  cases  occurring  in  Otter  Creek  Valley,  a  limestone  region  of 
Vermont.  The  disease  appears  to  be  becoming  more  conm:ion  and  epidemics 
more  frequent.  They  have  been  observed  at  various  times  in  all  parts  of  the 
world.  It  is  especially  apt  to  occur  in  warm  weather.  Traumatism  may  be  a 
predisposing  factor.  The  acute  infectious  diseases  may  cause  a  symptom  group 
resembling  the  specific  disease. 

Pathology. — ^The  parenchyma  of  the  heart,  liver,  and  kidneys  are  the 
seat  of  cloudy  swelling,  and  the  lymph-nodes  and  spleen  show  hyperplasia 
and  proliferated  endothelial  celb. 

MacroscopicaUy,  the  cord  and  meninges  are  congested.  A  similar  condition 
may  be  found  in  the  brain  cortex,  basal  ganglia,  ventricles,  cerebellimi,  pons, 
medulla,  and  the  nerve  ganglia.  The  entire  cerebrospinal  axis  is  edematous. 
Sections  of  the  brain  and  cord  appear  translucent  and  edematous  and  punctate 
hemorrhages  may  be  seen.  It  is  important  to  remember  that  the  entire  nervous 
system  except  the  peripheral  nerves  may  suffer,  but  the  cells  of  the  peripheral 
motor  neurons  suffer  most,  and  that  the  symptoms  most  prominent  are  those 
which  follow  their  injury. 

MicroscopicaUyf  the  perivascular  lymph-spaces  in  the  regions  above  men- 
tioned are  found  filled  with  cells,  first  polymorphonuclear  leukocytes,  later 
endothelial  cells  and  lymphocytes.  The  vessels  are  congested,  their  walk 
degenerated,  with  rupture  of  and  hemorrhage  from  the  capillaries.  Degenera- 
tion and  destruction  of  the  ganglion  cells  and  of  the  nerve-fibers  in  the  anterior 
roots  and  a  round-cell  infiltration  of  the  pia-arachnoid  are  foimd.  These 
changes  are  most  pronounced  in  the  anterior  gray  matter  of  the  lumbar  and 
cervical  enlargements,  but  the  white  matter  may  also  be  affected.  The  pons 
and  medulla  may  also  show  similar  changes.  The  meninges  are  first  affected 
and  the  nerve-cells  are  involved  secondarily  to  the  changes  in  the  blood-vesseb, 
their  loss  of  function  and  degeneration  being  due  to  lack  of  nutrition.  In 
old  cases  round  cells  and  connective  tissue  take  the  place  of  the  destroyed 
nerve-cells  and  fibers. 

Symptoms. — ^The  period  of  incubation  ranges  from  two  to  thirty  days, 
usually  not  more  than  eight.  The  onset  is  generally  acute,  and  may  be  sud- 
den. Constitutional  symptoms  are  present  as  a  rule.  In  typical  cases  the 
sequence  is  as  follows:  Fever  (usually  slight),  malaise,  possibly  vomiting 
(especially  in  children),  diarrhea  or  constipation,  headache,  and  restlessness. 
Evidences  of  nasopharyngeal  inflammation  may  be  present.  In  a  few  hours 
or  after  one  or  two  days  paralysis  supeiVenes  and  quickly  spreads,  involving 
a  greater  or  less  area;  it  then  remains  stationary  for  from  two  to  four  days  to 
from  five  to  eight  weeks,  when  improvement  takes  place,  beginning  in  the 
part  last  affected.  During  this  period  the  patient  may  be  stuporous.  In 
some  cases,  after  a  most  trifling  indisposition  over  night,  paresis  is  met  with 
in  the  morning.  In  a  few  weeks  only  that  portion  remains  paralyzed  that  is 
to  be  permanently  damaged.  The  paralysis  may  either  ascend  or  descend,  as 
in  Landry's  disease  (p.  1092).  Wasting  of  the  muscles  will  be  noticed  in  a  week 
or  two  after  the  onset  of  paralysis;  these  become  flaccid  and  give  the  reactions 
of  degeneration.  Sensory  symptoms  are  very  rarely  present.  The  reflexes 
are  lost,^  both  superficial  and  deep,  and  later  contractures,  due  to  the  over- 
action  of  unopposed  muscles,  may  develop  and  result  in  various  deformities. 

^  In  the  early  stages  they  may  be  increased. 
69 
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The  growth  of  bone  is  seriously  impaired  in  some  cases.  Atypical  forms  occur, 
especially  during  epidemics.  These*  are:  (1)  The  arrested  or  abortiK  type, 
which  consists  of  constitutional  symptoms,  possibly  general  hyperesthesia,  but 
no  paralysis.  Such  cases  may  transmit  the  disease,  and  will  show  the  charac- 
teristic changes  in  the  cerebrospinal  fluid.  (2)  Acute  bulbar,  in  which  involve- 
ment of  cranial  nerve  nuclei  occurs.  The  seventh  nerve  may  be  the  only  one 
affected.  (3)  Encephalic,  characterized  by  involvement  of  the  cortical  celb. 
(4)  Meningiiic  type,  in  which  general  hyperesthesia,  retraction  of  the  head, 
and  other  meningitic  symptoms  occur.  (5)  Neuritic  type,  the  symptoms  rf 
which  simulate  those  of  multiple  neuritis,  but  in  which  the  nerves,  if  examined 
microscopically,  show  no  pathologic  changes.^ 

Diagnosis. — Usually  this  is  not  difficult  except,  possibly,  for  the  first  few 
days  in  some  cases.  Before  the  occurrence  of  paralysis  in  suspected  cases 
examination  of  the  cerebrospinal  fluid,  obtained  by  lumbar  puncture,  is  of 
service.  It  is  especially  important  to  remember  this  during  epidemics,  and  to 
perform  the  operation  early  in  suspected  cases  whenever  possible.  By  this 
means  the  abortive  forms  may  be  recognized.  In  this  stage  it  may  lie  slightly 
turbid,  but  is  usually  clear,  contains  a  moderate  increase  of  cells,  mostly 
mononuclear,  and  globulin,  reduces  Fehling*s  solution  and  may  show  a  fibrin 
web  formation.  Bacteria  are  absent,  and  when  paralysis  ensues  all  of  these 
changes  soon  disappear.^  In  the  various  forms  of  meningitis  except  the 
tubercular  the  fluid  is  cloudy,  contains  more  protein  and  cells,  which  are 
mostly  polymorphonuclear,  and  does  not  reduce  sugar  well.  The  fluid  of  tuber- 
cular meningitis  closely  resembles  that  from  poliomyelitis,  but  usually  escapes 
under  greater  pressure.  It  may  be  impossible  to  distinguish  the  two  except 
by  inoculation  of  animals,  the  tuberculin  tests,  finding  the  bacilli  in  the  fluid, 
and  the  clinical  symptoms.  In  meningitis  the  fluid  is  much  increased  in  amount 
but  otherwise  negative.  Neustaedter*  has  prepared  a  p)ossibly  specific  anti- 
gen which  he  thinks  will  prove  valuable,  as  it  fixes  complement,  in  diagnosing 
acute  poliomyelitis.  He  has  called  attention  to  an  anemic,  glistening,  edem- 
atous condition  of  the  mucous  membrane  of  the  nasopharynx,  with  a  .serous 
frothy  transudate  in  the  early  or  prodromic  period.*  Close  scrutiny  will  en- 
able one  to  differentiate  between  this  disease  and  a  pseudopalsy  the  result  of 
pain  on  active  or  passive  motion,  as  seen  in  rickets,  scurvy,  and  in  hip-joint  dis- 
ease. From  multiple  neuritis  it  is  distinguished  by  the  absence  of  tenderness 
over  the  nerve-trunks  and  the  fact  that  in  neuritis  the  symptoms  are  progressive 
and  not  retrogressive,  as  they  are  in  poliomyelitis.  The  sjTnptoms  of  the  cere- 
bral palsies  of  childhood  are  given  on  page  1123,  and  of  transverse  myelitis 
on  page  1094. 

Prognosis. — Some  impairment  of  motion  and  more  or  less  wasting  of  the 
muscles  almost  invariably  remain.  Danger  to  life  varies  in  different  epidemics. 
In  some  the  death-rate  is  less  than  10  per  cent.,  in  others  it  may  be  25  per  cent. 
One  attack  confers  immunity.  Death  may  occur  from  either  involvement  of 
the  bulbar  nuclei  or  violence  of  the  toxemia.  Marked  improvement  in  power 
may  result  several  years  after  the  oncoming  of  the  disease  if  proper  treatment 
is  persisted  in.     A  few  cases  completely  recover. 

Treatment. — Ch^ing  to  the  possibility  of  the  disease  being  commimicahk 
(luring  the  acute  stage,  the  patient  should  be  isolated  and  the  discharges  dis- 
infected, as  in  other  similar  diseases.     The  nasopharynx  especially  should  l)e 

^  Sharp,  Jour.  Nin\  and  Merit.  Du.,  May,  1913,  p.  289:  Leopold,  Jour,  Amer,  Med. 
Assoc,  S<'pteinb(T  2S,  1912;  also,  Amer.  Jour.  Med.  Sei.,  cxlvi,  1913,  p.  406. 

-  FloxncT  and  Clark,  Jour.  Amer.  Med.  Assoc.,  February  25,  1911,  p.  586,  and 
Kolnicr  (t  «/.,  ArtHT.  Jour,  ^f(d.  Sci.,  N()vemb<T,  1917,  p.  720. 

3  Xew  York  State  Jour.  Mid.,  1918,  xviii,  328. 

*  New  York  Med.  Jour.,  S<'ptomber  14,  1912,  p.  519;  Ibid.,  July  22,  1916,  p.  145. 
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kept  as  clean  as  possible  with  washes  containing  menthol.  If  fever  is  excessive, 
cool  sponging  or  an  ice-bag  to  the  head  may  be  employed.  No  procedure  is  of 
greater  value  than  lumbar  puncture.  It  is  of  especial  value  in  the  meningitic 
type,  but  is  valuable  in  all.  If  done  early  it  may  stop  the  development  of  serious 
symptoms.  It  should  be  repeated  at  intervals  of  from  one  to  several  days,  ac- 
cordiing  to  the  condition  of  the  patient,  until  acute  s>Tnptoms  have  disappeared. 
The  injection  into  the  spinal  canal  of  the  blood-serum  of  one  who  has  had 
the  disease  has  been  advocated.^  This,  of  course,  must  be  sterile,  and  the 
possibility  of  the  donor  having  had  syphilis  must  be  determined  by  a  pre- 
vious Wassermann  test.  It  need  not  be  inactivated.  The  dose  ranges  from 
5  to  20  c.c,  according  to  the  amount  of  cerebrospinal  fluid  removed  (the 
amount  injected  should  be  less),  and  the  procedure  repeated  daily  according  to 
the  severity  of  the  patient's  symptoms,  until  several  doses  are  given.  The  value 
of  this  procedure  is  still  doubtful.  Meltzer^  has  advised  the  intraspinal  in- 
jection of  2  c.c.  of  a  1  :  1000  adrenalin  solution  every  four  to  six  hours.  At 
the  time  of  the  first  injection  the  spinal  fluid  should  be  withdrawn  freely;  at 
subsequent  injections,  unless  the, pressure  is  high,  he  ad\'ises  that  little  if  any 
fluid  be  withdrawn,  and  the  adrenalin  solution  washed  in  with  2  c.c.  or  more 
(if  no  fluid  is  withdrawn)  of  normal  salt  solution.  If  encephalic  symptoms 
are  present  the  amount  of  adrenalin  solution  should  be  less  than  2  c.c.  These 
injections  should  be  continued  for  four  or  five  days  after  improvement  in  the 
paralysis  has  ceased.  He  also  thinks  that  the  inhalation  of  oxygen  under 
pressure  for  twenty  to  thirty  minutes  every  two  or  three  hours  may  be  of  ser- 
vice. This  is  especially  so  when  there  is  evidence  of  respiratory  failure,  when 
it  should  be  administered  "under  pressure  in  a  respiratory  rhythm,"  combined 
with  artificial  respiration  if  necessary.  For  this  purpose  his  apparatus  should 
be  used.  During  the  acute  stage  a  brisk  calomel  purge,  followed  by  a  saline, 
is  of  benefit;  and  it  is  necessary  to  support  the  general  condition.  For  this 
reason  absolute  rest  should  be  enjoined;  the  diet  should  be  liquid  and  nourish- 
ing, and  stimulants  should  be  given  freely  if  necessary.  Hexamethylenamin 
probably  exerts  an  influence  in  destroying  the  disease  germ.  The  affected 
parts  must  be  kept  warm  by  means  of  cotton  wool  or  extra  clothing  or  arti- 
ficial heat.  As  soon  as  possible  the  child  is  to  be  taken  into  the  fresh  air. 
It  is  of  vital  importance  to  keep  up  the  general  systemic  tone,  and  hence  the 
necessity  for  fresh  air,  change  of  scene,  and  for  nourishing  but  easily  digestible 
food.  After  the  acute  symptoms  have  subsided,  massage  and  electricity  should 
be  employed,  and  the  patient  encouraged  to  try  to  use  the  affected  muscles, 
together  with  the  administration  of  strychnin.  Care  must  be  taken  to  pre- 
vent their  overstretching.  To  do  this  or  when  deformity  threatens  mechan- 
ical appliances  may  be  necessary.  In  suitable  cases  either  nerve  anastomoses 
or  the  transplantation  of  tendons  have  given  good  results. 

CHRONIC  POUOBITELmS  IN  ADULTS 

That  chronic  poliomyelitis  exists  has  been  proved  by  Oppenheim  and  other 
observers.  The  symptoms  resemble  very  much  those  of  progressive  spinal 
muscular  atrophy  (p.  1104).  In  this  affection,  however,  the  intrinsic  muscles 
of  the  hands  are  usually  first  affected,  while  in  chronic  poliomyelitis  any  group 
may  be  the  first  to  suffer. 

Treatment. — Mercury  or  the  iodids  may  be  tried,  especially  if  there  is 
a  history  of  syphilis.     Electricity  and  massage  are  of  the  greatest  value. 

>  Neufltaedter  and  Banzhaf  (Jour.  Amer,  Med.  Assoc.,  May  26,  1917,  1531)  have 
had  promising  repults  with  horse  serum. 

« New  York  Med.  Jour.,  August  19,  1916,  p.  337. 
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ACUTE  POSTERIOR  POLIOMYELITIS 

{Herpes  Zoster) 

The  posterior  root  ganglia  of  the  spinal  nerves,  and  those  found  in  con- 
nection with  the  sensory  cranial  nerves,  are  also  subject  to  inflamfnation  due 
to  some  infective  agent.  The  symptoms  are  neuralgic  pain  in  the  course  ot  the 
affected  nerves,  possibly  anesthesia  in  their  distribution,  and  herpetic  eruptions. 
Constitutional  symptoms  may  also  be  present.  Herpes  zoster  is  a  type  of  this 
disease.     (See  also  p.  1061.) 

While  most  cases  recover,  it  may  be  a  serious  condition.  Sight  may  be  lost 
if  the  vesicles  involve  the  eye,  and  unsightly  scarring  is  not  unusual. 

The  treatment  consists  in  protecting  the  vesicles  from  rupture  and  infection 
by  anodyne  powders  or  salves  covered  with  a  dressing.  Anodynes  inteniAOy 
if  the  pain  is  severe.  Drugs  seem  to  have  no  effect  in  shortening  the  disease, 
but  the  salicylates,  quinin,  and  general  tonics  may  be  tried. 


ACUTE  ASCENDING  PARALYSIS 

(Landry*8  Paralysia) 

Definition. — An  acute  paralysis,  beginning  in  the  legs  and  ascending  by 
way  of  the  trunk  and  upper  extremities,  and  ultimately  involving  the  bulbar 
centers.     It  usually  runs  a  short  course,  and,  as  a  rule,  terminates  in  death. 

Pathology. — Although  in  many  cases  neither  gross  nor  microscopic 
lesions  have  been  found  either  in  the  cells,  peripheral  fibers,  or  muscles,  t 
number  of  different  anatomic  changes  have  been  found  in  cases  belie\'e<l 
to  have  this  disease,  viz.,  multiple  neuritis,  acute  diffuse  myelitis,  and  poliomye- 
litis. A  fluid  exudation  in  the  central  canal  of  the  cord  and  hyaline  change 
in  the  central  arteries  have  also  been  found.  The  symptoms  are  e\idently 
due  to  a  severe  tyi>e  of  infection  involving  the  peripheral  motor  neuron,  which 
when  very  malignant  causes  death  before  visible  changes  occur,  while  in  less 
acute  cases  the  characteristic  evidences  of  neuritis,  myelitis,  or  both  may  be 
discovered. 

Etiology. — No  definite  cause  is  known.  It  has  followed  cold  and  exposure, 
traumatism,  and  the  infectious  fevers,  including  influenza.  It  occurs  in  males 
chiefly  between  twenty  and  forty  years. 

Symptoms. — In  the  most  acute  cases  there  are  practically  no  prodromal 
symptoms  other  than  malaise  and  possibly  chilly  sensations.  Weakness,  fol- 
lowed in  a  few  hours  or  a  day  or  two  by  paralysis,  develops  in  the  lower  ex- 
tremities. One  may  be  involved  a  few  hours  earlier  than  the  other.  It  spreads 
toward,  and  soon  involves,  the  trunk  also,  and  in  quick  succession  the  arms. 
The  third  and  usually  fatal  stage  is  reached  when  bulbar  symptoms  develop. 
Very  rarely  the  upper  extremities  may  be  first  attacked.  Death  may  occur  in 
forty-eight  hours.  The  paralysis  is  a  flaccid  one;  the  muscles  can  be  passively 
moved  without  offering  any  resistance.  Wasting  rarely  occurs  and  there  ait 
no  electric  changes.  In  less  acute  cases  a  decided  febrile  stage  precedes  the 
onset  of  paralysis,  chills,  fever,  malaise,  and  possibly  formication  or  even  sharp 
pain.  In  any  case  the  later  symptoms  are  pre-eminently  or  solely  motor. 
Sensory  symptoms  when  present  are  very  slight.  The  deep  reflexes  are  absent 
The  bladder  and  rectum  are  not  implicated  nor  do  bed-sores  devdop.  As 
stated,  when  the  bulb  is  attacked  death  generally  follows,  due  to  cardiac  or 
respiratory  failure  or  to  interference  with  deglutition.  There  are  no  oerebcal 
symptoms. 
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Course. — Death  may  occur  in  from  forty-eight  hours  to  a  few  weeks.  A 
few  cases  of  recovery  have  been  reported  (Sinkler)  in  some  of  which  paralysis 
had  been  wide-spread,  even  reaching  the  bulb,  judging  from  the  labored  respi- 
ration. When  improvement  takes  place,  it  does  so  in  the  reverse  order  to  the 
onset,  so  that  the  last  part  affected  is  the  first  to  recover.  It  is  much  slower  than 
the  invasion. 

Diagnosis. — ^The  rapid  onset  of  a  paralysis  that  usually  ascends,  the  re- 
laxation of  the  muscles,  slight  wasting,  if  any,  and  the  absence  of  electric  changes 
and  of  sensory  symptoms,  with  or  without  fever,  serve  to  make  the  diagnosis 
and  to  distingmsh  Landry's  disease  from  ordinary  types  of  poUomyelitis 
(p.  1089),  neuritis,  and  spinal  hemorrhage.  For  the  differential  diagnosis 
between  Landry's  paralysis  and  acute  myelitis,  see  page  1095. 

Prognosis. — ^Always  grave,  particularly  if  bulbar  symptoms  occur,  and 
especially  if  they  appear  early. 

The  treatment  is  essentially  the  same  as  that  for  any  acute  disease  of  the 
cord  or  nerves — i,  e.,  rest,  freedom  from  all  excitement  or  worry,  warm  baths 
and  packs,  moderate  piu*gation,  and  diaphoresis;  hexamethylenamin,  ergot, 
belladonna,  saUcylates,  and  iodids  internally.  Should  the  patient  survive^ 
electricity  and  massage  should  be  employed. 


ACUTE  MYELITIS 

(MydiiU;  Acute  Diffuse  Mydiiis;  Transverse  Myelitis;  Myelomalacia) 

Definition  and  Varieties. — An  inflammation,  with  softening  of  the 
cord,  giving  rise  to  various  groups  of  symptoms  depending  upon  the  region  or 
regions  involved,  and  not,  therefore,  as  constant  in  its  symptomatology  as  the 
systemic  nervous  diseases  (tabes  dorsalis,  lateral  sclerosis).  It  may  be  acute, 
subacute,  or  chronic.  If  the  gray  matter  only  is  involved,  it  is  termed  polio-- 
myelitis  (p.  1088) ;  if  a  small  vertical  extent  (several  segments)  of  both  white  and 
gray  matter,  transverse  myelitis;  if  an  extensive  area  of  both  white  and  gray 
matter,  diffuse  myelitis;  if  a  large  area  of  gray  matter,  central  myelitis;  if  in 
scattered  areas,  disseminated  myelitis.  If  it  follows  a  previous  hemorrhage, 
hemorrhagic  myelitis,  and  if  it  is  caused  by  pressure,  as  a  tumor  or  bone  disease, 
compression  myelitis. 

Etiology. — Myelitis  may  follow  exposure  (especially  in  alcoholics),  the 
infectious  fevers,  tonsillitis,  and  it  may  be  due  to  traumatism  or  disease  of  the 
vertebra  (caries,  malignant  disease).  It  has  followed  the  employment  of  the 
Pasteur  treatment  for  rabies.  Syphilis  precedes  it  in  nearly  one-half  of  all 
cases.  It  has  also  been  described  as  following  peripheral  neuritis,  ascending 
neuritis,  and  we  meet  with  some  cases  in  which  pregnancy  seems  to  act  as  the 
predisposing  cause.  As  the  virus  causing  poliomyelitis  may  sometimes  affect 
the  white  matter,  this  disease  may  simulate  transverse  or  diffuse  myeUtis. 
In  many  of  the  cases  occurring  in  those  who  have  arterial  disease  the  cause  is 
thrombosis  in  a  spinal  artery,  causing  softening.  This  is  known  as  myelomalacia. 
It  may  be  difficult  clinically  to  distinguish  it  fmm  true  myelitis.  Myelitis  is 
most  common  in  males,  generally  from  fifteen  to  thirty  years  of  age. 

Pathology. — ^The  cord  may  present  little  or  no  change  to  the  naked  eye, 
or  in  the  most  acute  cases  it  may  be  diffluent.  Between  these  extremes  many 
grades  exist  in  which  the  pia  will  be  found  congested  and  adherent,^  the  cord 
being  more  or  less  injected,  and  aivftfl  '  ^m^^jj^  and  even  cavities  being 
found.  Three  forms  of  softening  I  leied,  yellow. 
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and  gray — depending  upon  the  predominance  of  blood,  fat,  or  connective  tissue 
respectively.  The  postmortem  finding  depends  upon  the  duration  of  the  disease; 
the  more  chronic  the  course,  the  greater  the  amount  of  nervous  connective 
tissue  (neuroglia),  and  in  consequence  sclerosis  will  be  the  predominant  feature. 
The  nerve-cells  and  fibers  are  found  in  various  stages  of  disintegration,  the 
former  being  swollen,  vacuolated,  granular,  and  their  processes  broken  and  in 
many  cases  missing;  while  the  latter  swell,  the  myelin  breaks  up,  undergoes 
fatty  change,  and  is  removed,  and  the  axis-cylinders  finally  break  up  and  dis- 
appear. A  single  area  of  degeneration  may  exist  centrally,  in  one-half  of  the 
cord,  transversely,  or  many  localized  or  widely  disseminated  areas  may  be 
found;  but  above  and  below  all  of  them  will  be  found  degenerated  fibers- 
ascending  and  descending  degeneration — due  to  a  solution  of  continuity  be- 
tween the  cell  body  and  its  axis-cylinder  process.  Transverse  myelitis,  when 
the  extent  of  several  segments  of  the  cord  is  affected,  b  the  most  common. 

Symptoms. — ^These  will  vary  according  to  the  seat  and  extent  of  the 
lesion.  In  the  most  acute  form  the  course  of  the  disease  is  quite  rapid,  reminding 
one  of  hembrrhage  into  the  cord  or  membranes;  the  onset,  however,  is  not  so 
explosive,  and,  though  rapid,  it  is  not  sudden.  There  may  be  chilk  and  fe\'er, 
malaise,  backache,  pains  in  the  limbs,  or  the  first  symptoms  may  be  numbness 
of  the  limbs.  In  some  cases,  however,  there  is  no  warning.  Motor  weakness 
develops,  and  is  rapidly  followed  by  paralysis.  Some  irritative  sensor^'  sjTnp- 
toms  appear,  as  hyperesthesia  and  paresthesia,  and  then  more  or  less  complete 
anesthesia  supervenes.  '  There  is  first  retention  followed  by  incontinence  of 
urine  and  feces,  and  bed-sores  and  cystitis  develop  with  rapidity.  There  is 
usually  more  or  less  fever. 

Acute  transverse  myelitis  is  the  type  most  frequently  met  with,  the  lesion 
being  generally  situated  in  the  dorsal  cord.  The  motor  symptoms  generally 
appear  before  the  sensory  symptoms,  though  they  may  be  contemporaneous. 
In  any  event,  they  are  apt  at  first  to  be  irritative.  The  limbs  will  feel  tired  and 
heavy  and  drag  in  walking,  and  tremors  or  twitching  occur,  even  cramps,  and 
later  paralysis,  partial  or  complete,  in  the  region  involved.  The  lower  limbs 
alone  may  be  involved,  or  when  the  lesion  is  in  the  cervical  region  paralysis 
and  atrophy  of  the  upper  with  a  spastic  condition  of  the  lower  extremities  may 
develop.  The  breathing  is  generally  diaphragmatic  in  cases  in  which  the  inter- 
costal muscles  are  involved.  If  the  lesion  is  still  higher  up,  death  will  quickly 
take  place  from  failure  of  respiration.  Such  cases,  however,  are  more  apt  to 
occur  in  the  type  known  as  disseminated  niyeliiis,  in  which  bulbar  symptoms 
are  prone  to  appear.  The  sensory  symptoms  at  first  are  those  of  a  tingling  or 
burning  character,  or  formication.  Later,  certain  or  all  forms  of  sensation 
may  be  lost,  and,  roughly  speaking,  the  upf)er  level  of  anesthesia  corresponds 
to  the  level  of  the  cord  involved.  This  "boundary  region"  is  apt  to  be  hjixHr- 
esthetic,  and  in  it  the  "girdle-feeling'*  is  experienced.  The  reflexes  are  usually 
lost  at  first;  they  may  remain  permanently  absent  or  they  may  return,  and  be- 
come exagjrerated  below  the  lesion.  The  condition  of  the  tendon  reflexes  may 
enable  one  to  locate  the  position  of  the  cord-lesion,  they  being  lost  in  parts  sup- 
plied by  the  affected  segments,  but  increased  below  the  seat  of  the  lesion. 
Whether  or  not  there  is  wasting  of  the  muscles  depends  on  the  location  of  the 
lesion;  if  in  the  dorsal  cord,  as  is  usually  the  case,  none  will  be  found.  When 
the  cervical  re^on  is  involved,  the  muscles  supplied  by  the  segments  involved 
will  atrophy  and  the  reaction  of  dejjeneration  will  develop.  The  same  thing 
occurs  if  in  the  lumbar  cord  (p.  1031).  Below  the  seat  of  the  lesion  there  b 
paralysis,  hut  no  atrophy.  Ix)ss  of  control  of  the  bowel  and  bladder  may  be 
among  the  earliest  symptoms,  though  this  is  not  the  rule.     WTiile  superficial 
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ulceration  may  occur  in  any  neglected  case,  the  most  marked  trophic  changes 
take  place  in  those  in  which  the  lumbar  cord  is  involved^  either  directly  or  by 
extension.  In  such  cases,  despite  the  most  assiduous  attention,  extensive  bed- 
sores develop.  The  course  of  the  disease  depends  on  the  cause  and  extent  of 
the  lesions.  Death  may  occur  in  a  few  weeks  from  exhaustion,  heart  or  respi- 
ratory failure,  or  from  kidney  diseases  secondary  to  cystitis.  Recovery  is  the 
rule,  though  with  more  or  less  permanent  damage  due  to  degeneration  of  some 
of  the  paths  of  conduction. 

Diagnosis. — ^The  distinction  from  hemorrhage  into  the  cord  or  membranes 
has  already  been  mentioned  (p.  1084) .  From  Landry's  paralysis  it  can  be  sepa- 
rated by  a  reference  to  the  subjoined  table: 


Acute  Myelitis 

Paralysis  is  sudden  and  generally  be- 
oomes  complete. 

Wasting  and  bed-sores  are  marked. 

If  atrophy  occurs,  reaction  of  degen- 
eration IS  present. 

Early  involvement  of  the  sphincters. 

Gircue-pains  sometimes  mark  the  height 
of  the  lesion. 

Sensory  paralysis. 


Landry's  Disease 

Paralysis  begins  in  the  feet  and  rapidly 
spreads  to  the  muscles  of  respiration 
and  deglutition. 

Trophic  disturbances  are  absent. 

No  reactions  of  degeneration. 

Bladder  and  rectum  are  not  involved. 
Girdle-pains  are  absent. 

No  loss  of  sensation. 


Anterior  poliomyelitis  is  not  accompanied  by  sensory  paralysis.  Bed-sores 
and  disturbances  of  the  sphincters  do  not  occur.  In  peripheral  neuritis  pain 
of  a  shooting  character  and  tenderness  over  the  affected  nerves  is  present, 
and  is  almost  invariably  the  first  symptom  to  appear.  Motor  symptoms  may 
not  appear  for  some  days.  This  is  not  the  case  in  myelitis.  In  compression  of 
the  cord  sufficient  collateral  evidence,  as  evidence  of  bone  disease,  can  usually 
be  obtained  to  differentiate  it  from  myelitis.  Hysteric  paraplegia  is  occasionally 
misleading.  The  character  of  the  patient  and  the  previous  history  should  be 
thoroughly  considered ;  moreover,  in  this  form  there  are  no  trophic  changes,  and, 
as  a  rule,  no  bladder  symptoms;  at  any  rate,  there  is  no  cystitis.  Retention  of 
urine  may  occur,  but  not  incontinence,  and  the  Babinski  reflex  is  absent.  The 
diagnosis  of  myelitis  can  usually  be  made  without  great  difficulty  from  the 
motor  and  sensory  symptoms,  the  vesical,  rectal,  and  trophic  symptoms,  and 
often  from  the  presence  of  the  girdle  sensation  in  addition.  Myelomalacia 
can  usually  not  be  distinguished  clinically  from  myelitis.  The  symptoms  oc- 
curring in  an  old  person,  without  any  of  the  causes  of  the  latter  having  been 
operative  and  the  existence  of  a  previous  history  of  syphilis,  is  rather  in  favor 
of  the  former. 

Prognosis. — ^The  most  acute  cases  are  fatal  in  from  three  days  to  a  week. 
Less  acute  cases  generally  recover  with  more  or  less  loss  of  motor  power.  Im- 
provement may  continue  for  several  years.  , 

Treatment. — Very  little  can  be  done  to  arrest  the  process  in  acute  mye- 
litis. Absolute  rest  should  be  enjoined,  and  the  patient  given  a  nutritious 
liquid  diet  with  free  stimulation.  The  patient  should  be  placed  on  an  air-  or 
water-bed.  Trophic  changes  should  be  looked  for  daily,  and  at  the  first  sign 
of  their  appearance  alcohol  or  some  stimulating  liniment  should  be  employed. 
If  the  skin  is  broken,  absolute  cleanliness  must  be  observed,  and  the  wounds 
dressed  antiseptically.  It  is  well,  also,  to  change  the  patient's  position  from 
time  to  time  to  avoid  too  long-continued  pressure  in  any  one  spot.  The  bladder 
must  be  watched  to  see  that  retention  does  not  occur  (p.  1029),  and  if  cystitis 
develops  it  should  be  treated  by  the  usual  methods  employed  for  that  condition. 
Either  the  salicylates  or  hexamethylenamin  should  be  given  in  infectious  cases 
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and  in  specific  cases  arsphenamine,  mercury,  and  potassium  iodid  in  fuD  doses. 
A  general  tonic  and  supportive  treatment  is  indicated,  and  later  massagf, 
electricity,  and  baths. 


CHRONIC  MYELITIS 

That  there  are  both  a  subacute  and  a  chronic  form  of  myelitis  is  generaOy 
conceded,  though  these  types  are  not  sharply  circumscribed. 

Etiology. — ^This  is  not  clearly  known;  an  acute  attack  may  terminate  and 
the  tissue  of  the  cord  become  sclerosed  with  persistence  of  the  symptoms;  or 
the  disease  may  commence  insidiously  as  the  result  of  the  existence  of  some 
chronic  infectious  process,  such  as  syphilis;  it  may  be  the  sequel  of  an  acute 
infection,  such  as  typhoid  fever,  or  follow  a  fall  or  blow  upon  the  back.  Tlie 
primary  form  is  rare. 

Pathology. — ^Histologically,  the  chief  diflFerences  from  the  acute  variety 
consist  in  the  greater  amount  of  sclerosis,  the  thickened  blood-vessels  with 
contracted  lumen,  and  an  entire  absence  of  recent  hemorrhage.  In  some  cases 
also  the  pia  is  much  thickened  in  patches  and  firmly  adherent.  The  nerve-ceDs 
are  either  seen  to  be  in  advanced  stages  of  degeneration  or  they  have  actually 
disappeared.  Secondary  degenerations,  above  and  below,  proceed  from  tlie 
primary  foci. 

Symptoms. — Any  symptom  occurring  in  the  acute  may  be  duplicated 
in  the  chronic  form,  though  the  onset  of  the  latter  is  gradual.  The  symptoms 
are  more  or  less  obtrusive,  according  to  the  region  of  the  cord  that  is  affected, 
and  it  may  be  several  years  before  they  are  fully  developed.  In  those  cases 
which  do  not  follow  the  acute,  the  first  symptoms  complained  of  are  usually 
numbness  of  the  legs  and  a  feeling  of  weakness,  which  gradually  progresses 
until  in  some  cases  they  may  become  useless.  If  the  meninges  are  involved, 
as  they  frequently  are  (meningomyelitis),  shooting  pains  in  the  extremities 
and  a  girdle  sensation  are  complained  of.  The  symptoms  differ  somewhat, 
according  to  the  nature  of  the  lesion.  This  is  usually  of  the  transverse  variety, 
which,  if  in  the  dorsal  region,  as  it  usually  is,  causes  a  spastic  paraplegia,  with 
increased  deep  reflexes,  Babinski  reflex,  some  sphincter  disturbance,  and 
more  or  less  complete  loss  of  sensation  to  the  level  of  the  affected  segments. 
If  in  the  cervical  enlargement,  which  is  rare,  more  or  less  atrophic  paral}'sis 
of  the  arms,  owing  to  the  involvement  of  the  gray  matter,  with  a  spastic  paral- 
ysis of  the  legs  and  loss  of  sensation  to  the  affected  segments,  will  be  present 
If  in  the  lumbar  region,  the  symptoms  will  differ  somewhat,  according  to  the 
segments  involved.  There  will,  however,  be  atrophy  in  certain  muscles  and 
spasticity  and  absence  of  atrophy  in  others  (p.  1031).  Owing  to  involvement 
of  the  posterior  columns  there  may  be  more  or  less  ataxia,  so  that  the  gait  b  a 
mixture  of  .a  spastic  and  ataxic  type  (ataxic  paraplegia).  The  disseminated 
type  resembles  multiple  sclerosis. 

Diagnosis. — The  gradual,  and  in  many  cases  the  irregular,  onset  character 
ize  this  disease.  In  its  various  phases  it  may  simulate  almost  any  spinal  cord 
disease,  and  it  is  most  apt  to  be  confounded  with  tumor  pressure  (carious  or 
malignant),  primary  lateral  sclerosis,  amyotrophic  lateral  sclerosis,  and  s\Tin- 
gomyelia.  Pressure^  whether  due  to  a  tumor,  to  vertebral  caries,  or  to  niali^ 
nant  disease,  is  apt  to  cause  pain  radiating  in  character,  and  the  last  two  usuaDy 
present  collateral  evidences  in  the  deformity  and  cachexia  (p.  1097).  The 
syrnptonis,  too,  in  the  case  of  tumor  may,  at  first,  be  unilateral  and  confined 
princlnally  to  the  muscles  and  skin  areas  supplied  by  the  aflFected  segments 
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(p.  1031).  Amyotrophic  lateral  sclerosis  is  distinguished  by  the  fibrillary 
tremors  in  the  atrophied  muscles,  absence  of  sphincter  involvement,  and 
sensory  symptoms.  Syringomylia  is  characterized  by  the  loss  of  pain  and 
temperature  sense  with  preservation  of  tactile  sense  in  certain  areas. 

The  prognosis  is  necessarily  grave.  Recovery  may  be  possible,  but  it  is 
extremely  rare.  The  process,  however,  may  be  arrested  and  the  patient  live 
for  years,  more  or  less  helpless. 

Treatment. — ^More  can  be  expected  from  general  hygienic  measures  than 
from  the  use  of  drugs.  In  the  early  stages  rest  is  indicated,  but  it  is  well  also 
to  employ  passive  exercise  to  prevent,  if  possible,  a  too  great  contraction  of  the 
muscles.  As  soon  as  expedient — each  case  being  judged  on  its  merits — the 
patient  should  be  taken  out  of  doors.  Change  of  air  and  of  scene  is  advisable, 
as  are  also  baths  and  massage.  Mild  counterirritation  may  be  applied  to  the 
spine,  but  care  should  be  taken  to  avoid  the  areas  of  anesthesia.  General 
tonics — ^iron,  quinin,  arsenic,  and  strychnin — should  be  given,  also  mercury 
and  the  iodids.  The  greatest  possible  care  of  the  bladder  should  be  taken  in 
order  to  avoid  cystitis.  Good  results  have  been  obtained  by  Bailey  and  Elsberg^ 
from  the  performance  of  what  they  term  "spinal  decompression."  This  con- 
sists in  opening  the  spinal  dura  over  the  seat  of  the  lesion  and  then  closing  the 
wound  in  the  usual  manner. 


COMPRESSION  OF  THE  SPINAL  CORD 

{Compression  Myditia) 

It  is  of  importance  to  be  able  to  recognize  this  condition.  To  be  sure, 
it  is  not  always  possible  to  diagnose  it  with  certainty,  but  when  there  is  a  reason- 
able surety  the  question  of  operation  may  arise. 

Etiology. — ^We  may  classify  the  causes  of  compression  under  three  head- 
ings— (a)  traumatism  (fracture),  (6)  inflammatory  disease  (caries  of  the  spine, 
due  to  tuberculosis  or  syphilis),  and  (c)  neoplasms  (including  various  tumors, 
gummata,  and  aneurysm) ;  but  these  will  receive  separate  consideration  {infra) ; 
(d)  dilatation  and  varicosity  of  the  posterior  spinal  veins. 

Pathology. — ^The  postmortem  findings  will  depend  upon  the  degree  and 
duration  of  the  pressure.  More  or  less  meningitis  is  often  associated,  especially 
in  the  cases  due  to  vertebral  caries.  The  cord  will  be  more  or  less  flattened 
and  distorted  at  the  seat  of  pressure,  and  in  the  early  stages  hyperemic  and 
possibly  softened.  Later  it  is  hard,  sclerosed,  and  of  a  grayish  color,  and  above 
and  below  the  compressed  region  degenerated  areas  will  be  seen  on  sectioning 
the  cord.  Microscopic  examination  reveals  various  stages  of  degeneration  of 
the  nerve  elements  at  the  point  of  pressure  and  secondary  degeneration  of  the 
various  tracts.    The  nerve-roots  will  be  more  or  less  damaged  by  compression. 

Symptoms. — ^These  will  vary  according  to  the  site  of  the  lesion  and  the 
extent  of  involvement — i.  e.,  the  vertical  extent,  the  degree  of  pressure  exerted, 
and  the  amount  of  inflammation  present.  Two  groups  of  symptoms  are  present 
in  typical  cases — first,  those  due  to  involvement  of  the  nerve-roots,  and,  second, 
those  dependent  upon  involvement  of  the  cord  itself — ascending  and  descending 
degeneration.  Pressure  up>on  the  posterior  roots  gives  rise  to  pain^  neuralgic 
in  charactier  and  radiating  along  the  course  of  the  nerves.  There  may  be 
paresthesia  and  formication.  These  irritative  symptoms  are  followed  sooner 
or  later  by  destructive  changes,  and  hence  the  anesthesia.  There  may  be  spon- 
taneous pain  in  the  anesthetic  areas  {anesthesia  dolorosa),  which  areas  are  of 

*  Jour.  Amer.  Med.  Assoc.,  March  9,  1912,  p.  675,  and  Jour,  Nerv.  and  Ment,  Dis., 
October  1916,  p.  339. 
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the  segmental  type  and  depend  in  location  upon  the  cord  segment  and  corre- 
sponding nerve-roots  involved  (Fig.  76).  Pressure  upon  the  anterior  rooU  abo 
causes  irritative  and  paralytic  symptoms,  and  hence  the  early  twitching,  or 
even  spastic  condition,  and  later  the  loss  of  power  or  paralysis.  The  muscles 
supplied  by  nerves  from  the  affected  segments  waste,  and  qualitative  and  quan- 
titative electric  changes  can  be  elicited. 

The  second  group  of  symptoms,  due  to  secondary  degenerations,  then  de- 
velops, and  may  set  in  either  rapidly  or  slowly.     If  myelitis  promptly  supervenes 
and  is  extensive,  cord  symptoms  of  a  pronounced  type  develop  quickly.    Tlie 
parts  below  the  lesion  will  become  weak,  there  will  be  girdle  pains,  and  a  sense 
of  constriction  or  pain  in  the  legs.     Sensory  paralysis  is  usually  not  so  marked 
in  this  region  as  the  motor,  as  the  sensory  tracts  are  less  vulnerable  to  pressure 
than  the  motor,  but  hyperesthesia  and  hyperalgesia  are  present  in  most  cases. 
They  may,  however,  be  absent.     The  reflexes,  whether  increased  or  absent, 
depend  upon  the  location  of  the  lesion  (p.  1027).    As  the  dorsal  region  is  roost 
commonly  involved  the  deep  reflexes  of  the  lower  limbs  are  increased.    The 
Brown-S^uard  syndrome  may  be  present  (p.  1034).    If  the  cause  of  compres- 
sion ceases  to  act  for  some  time,  some  improvement  takes  place,  due  possibly 
to  the  subsidence  of  the  myelitis.     If  the  pressure  is  of  slow  onset,  great  tolerance 
is  manifested.     Usually  sensation  is  recovered  before  motion.     In  certain  cases, 
however,  motor  power  is  regained,  while  the  muscular  and  tactile  senses  do 
not  return.     In  such  instances,  in  which  the  posterior  colunms  bear  the  brunt 
of  the  trouble,  inco-ordination  results  and  there  is  secondary  ataxia.    If  the 
disease  is  below  the  first  lumbar  vertebra  the  cauda  equina  only  is  affected 
(p.  1102). 

Diagnosis. — If  the  combined  symptoms  of  peripheral  and  central  origio 
develop  slowly  in  the  order  named,  compression  is  likely.  It  has  been  as- 
serted^ that  when  the  paralysis  is  due  to  pressure,  actual  degenerative  changes 
not  yet  having  taken  place,  that  the  tendon  reflexes  are  not  increased  but 
the  skin  reflexes  (plantar)  are  very  much  so.  Myelitis  gives  rise  first  to 
cord,  and  only  later  to  root  symptoms;  hence  the  diflficulty  in  cases  in 
which  myelitis  develops  quickly.  Extensive  root-symptoms  are  suggestive  of 
meningeid  involvement.  In  any  event,  too  much  stress  should  not  be  placed  on 
the  nervous  symptoms  alone.  The  spine  should  be  carefully  examined  and 
palpated  for  points  of  tenderness.  Careful  note  should  also  be  taken  as  to 
whether  there  is  any  limitation  of  movement  or  deformity  (kx-phosis).  The 
family  history  may  suggest  tuberculosis  (caries  of  the  spine).  A  skiagraph  of 
the  spine  is  often  valuable,  as  it  must  be  borne  in  mind  that  Pott*s  disease 
may  occur  without  spinal  deformity.  The  cerebrospinal  fluid  may  present 
peculiar  chanjjes  (p.  1100).  Tumor  is  discussed  on  p.  1099.  The  history  ^ili 
indicate  if  due  to  vertebral  fracture. 

The  prognosis  depends  entirely  upon  the  cause.  HaNing  ascertained 
this,  it  then  depends  upon  the  possibility  of  its  removal. 

Treatment. — In  general,  the  treatment  is  that  of  myelitis.  When  due 
to  tubercular  disease  of  the  vertebra,  the  treatment  indicated  is  for  that  con- 
dition, and  a  surgeon  should  be  consulted,  though  operative  cases  are  the  ex- 
ception rather  than  the  rule.  It  is  well  to  impress  upon  the  (patient  and  rel- 
atives the  chronicity  of  the  condition,  but  faithful  and  persistent  eflforts 
will  yield  ^ood  results.  Rest  is  of  vital  importance,  particularly  when  the  dis- 
ease is  active.  The  patient  should  be  kept  in  bed  in  a  recumbent  position  until 
consolidation  has  taken  place.  Extension  may  be  necessary.  Good  and 
easily  assimilable  food  and  cod-liver  oil  and  alteratives  should  be  given.  The 
nutrition  of  the  muscles  may  l)e  improved  by  general  friction  (massage).    As 

*  Jour.  Amer.  Med.  Assoc.,  January  25,  1913,  p.  269. 
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soon  as  possible  a  plaster  jacket  should  be  put  on  the  patient,  and  he  should 
be  taken  into  the  open  air  and  sunlight.  If  a  history  of  syphilis  is  obtained, 
diat  condition  should  be  vigorously  treated.  In  vertebrsJ  fracture  the  ques- 
tion of  operation  to  remove  the  fragments  of  bone  pressing  on  the  cord  may 
arise.  In  most  cases  laminectomy  is  advisable  after  shock  has  passed  away, 
unless  there  is  positive  evidence  that  the  cord  b  completely  divided.  The 
seat  of  the  lesion  must  be  determined  by  the  methods  detailed  on  pp.  1027- 
1034.     When  due  to  tumor,  see  page  1101. 
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Under  this  heading  are  included  the  granulomata,  parasitic  cysts,  and  those 
due  to  other  causes,  as  circumscribed  spinal  serous  meningitis  as  well  as  neo- 
plasms proper.     The  classification  of  Bruns  is  a  convenient  one: 

I.  Tumors  which,  arising  in  its  envelopes,  secondarily  affect  the  spinal 
cord. 

(a)  Vertebral  tumors  arising  from  the  spinal  colunm  or  the  soft  tissues 
immediately  surrounding  it. 

(b)  Intravertebral  tumors,  which  may  be  divided  into  two  classes,  in  ac- 
cordance with  their  relation  to  the  dura  mater. 

1.  Extradural  tumors  originating  in  the  periosteum  of  the  veretebra, 
the  outer  layer  of  the  dura  mater,  or  the  fatty  areolar  tissue  of  the  epidural 
space.  Those  arising  from  the  vertebra  are  frequently  malignant,  either  car- 
cinoma or  sarcoma,  and  are  usually  metastatic.  Myelomata  also  occur. 
Benign  growths,  as  osteomata,  exostoses,  chondromata,  etc.,  are  rare. 

Extradural  growths  comprise  sarcomata,  liptomata,  fibromata,  myxomata, 
and  chondromata.     The  first  two  are  the  most  common. 

2.  Intradural  tumors  originating  from  the  inner  layers  of  the  dura,  the 
arachnoid,  the  ligamentum  denticulatum,  the  spinal  roots,  or  the  pia 
mater. 

Intradural  tumors  may  be  either  diffuse  or  localized.  Sarcomata,  which 
may  or  may  not  be  metastatic;  endotheliomata,  cylindromata,  fibromata, 
and  lymphangiomata.  Fibromyxomata  and  fibrosarcomata  are  frequently 
found  in  connection  with  the  nerve-roots.  Cysts  are  also  foimd  within  the 
dura.  Intradural  growths  are  usually  found  in  the  lateral  or  posterolateral 
surfaces  of  the  cord,  a  fact  which  facilitates  their  removal. 

II.  Intramedullary  tumors  of  intrinsic  spinal  origin. 

Intramedullary  neoplasms  comprise  gliomata,  sarcomata,  angiosarcomata, 
gummata,  and  tubercles.  Gliomata  usually  give  rise  to  the  sjTnptom  complex 
known  as  syringomyelia  (p.  1110),  but  may  be  circumscribed. 

Etiology. — As  has  been  said,  malignant  and  tubercular  growths  are  often 
secondary  to  similar  conditions  elsewhere.  Trauma  seems  to  be  a  cause  in 
some  cases,  especially  non-parasitic  cysts.  They  most  frequently  occur  after 
middle  life  (forty  to  sixty).  Extramedullary  growths  are  more  common  than 
intramedullary.  The  former  occur  most  frequently  in  the  dorsal  region;  the 
latter  in  either  the  cervical  or  lumbar  enlargement. 

The  symptoms  of  extramedullary  growths  are  due  to  irritation  of  nerve- 
roots,  especially  the  posterior  and  compression  of  the  cord  (p.  1097).  There 
are,  then*fore,  pain  in  course  of  the  roots  arising  from  the  affected  region  and  a 
gradually  developing  paraplegia.     If  the  anterior  roots  of  either  enlargement 
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are  affected,  clonic  spasms  may  occur.  The  pain  is  usually  shooting  in  char- 
acter, but  in  between  the  paroxysms  it  may  be  constant.  Hyperesthesia  may 
also  be  present  in  the  skin  area  supplied  by  the  affected  nerves.  According 
to  Starr,  the  order  in  which  the  symptoms  arise  is  commonly:  (1)  Peculiar  pains 
of  limited  distribution;  (2)  increase  of  reflexes  below  the  lesion;  (3)  paraplegia; 
(4)  loss  of  sensibility;  (5)  loss  of  subjacent  reflexes.  The  pain,  as  well  as  e\> 
dences  of  compression,  may  at  first  be  unilateral  and  the  Brown-S^uard 
syndrome  (p.  1034)  may  be  present.  As  the  growth  enlarges  they  become 
bilateral.  In  some  cases  ataxic  symptoms  with  increased  reflexes  may  be  more 
prominent  than  paralysis.      Segmental  areas  of  anesthesia  usually  soon  develop. 

The  symptoms  of  intramedullary  tumors  depend  on  their  location;  if 
within  the  gray  matter,  the  symptoms  are  those  of  syringomyelia  (p.  1110), 
otherwise  they  resemble  those  of  a  slowly  developing  myelitis,  motion  being 
lost  before  sensation.  Pain  is  not  apt  to  be  a  prominent  symptom  until  the 
periphery  b  reached.  The  Brown-S^quard  syndrome  frequently  occurs. 
The  functions  of  the  different  segments  of  the  cord  are  given  on  page  1031. 
Interference  with  these  functions  points  to  the  particular  part  of  the  cord 
involved. 

Circumscribed  spinal  serous  meningitis  causes  symptoms  so  much  resembling 
tumor  that  it  may  be  mentioned  here.  The  dura  is  usually  found  very  tense 
and  bluish  in  color,  but  no  macroscopic  lesion  is  found.  When  opened  the 
fluid  escapes  under  marked  pressure.  The  symptoms  are  usually  sensory, 
especially  intense  pain  of  a  segmental  distribution  first  appearing  before  other 
symptoms  develop,  which  are  those  of  pressure,  as  in  tumor.  A  peculiarity 
is  that  the  symptoms  are  apt  to  vary  from  time  to  time,  according  as  the  pres- 
sure of  the  fluid  increases  or  diminishes. 

Course. — Tumors  usually  grow  slowly,  and  therefore  the  symptoms  are 
gradual  in  their  development.  Ordinarily  there  are  periods  of  arrest  or  even 
improvement  that  are  followed  subsequently  by  further  advance.  The  dura- 
tion  of  spina]  tumors  is  variable.  Those  of  malignant  nature  or  rapid  growth 
may  produce  death  in  a  short  time;  those  that  simply  exert  pressure  and  en- 
large very  slowly  may  not  produce  total  disability  for  several  years.  In  general, 
it  may  be  said  that  from  five  to  ten  years  is  the  ordinary  limit  after  the  first 
appearance  of  motor  disturbance.  Some  tumors,  however,  particularly  lipo- 
mata,  produce  only  slight  disturbances  throughout  life,  or  else  no  symptoms 
at  all,  remaining  entirely  latent. 

The  diagnosis  involves  three  points:  first,  the  recognition  of  the  presence 
of  the  tumor;  second,  of  its  site;  and  third,  of  its  nature.  The  prodromal  symp- 
toms of  spinal  tumor  are  often  confounded  with  neuralgia  or  lumbago.  It  is 
sometimes  possible  to  make  a  differential  diagnosis  by  means  of  the  presence, 
in  neuralgic  conditions,  especially  of  intercostal  nature,  of  the  sensitive  points 
along  the  course  of  the  ribs,  and  of  the  existence,  in  the  case  of  tumor,  of 
exaggerated  knee-jerks  and  sensitiveness  over  certain  portions  of  the  vertebral 
column.  In  the  paraplegic  condition  it  may  be  confounded  with  a  neurituf, 
but  in  this  there  is  tenderness  over  the  nerve-trunks,  absence  of  reflexes  in 
the  paralyzed  parts.  Sensory  paralysis,  if  it  exists,  is  not  confined  to  the  dis- 
tribution  of  individual  nerves,  but  is  of  the  segmental  type  (Fig.  76),  and  the 
sphincters  are  not  disturbed.  The  cerebrospinal  fluid  may  present  peculiar 
changes  in  compression  of  the  spinal  cord  by  tumor  or  otherwise.  These  are 
a  great  increase  in  the  protein  content,  a  yellow  color  of  the  fluid,  and  sfmu*- 
times  coagulation  of  it.  The  cells  are  not  increased  unless  meningeal  irritation 
is  present.  These  changes  if  present  are  characteristic.  Lesions  of  the  cauda 
equina  may  he  difficult  to  differentiate  (p.  1102). 
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The  intrinsic  diseases  of  the  spinal  canal  give  rise  to  much  greater  dif* 
iculty,  especially  myelitis  and  pachymeningitis  cercicalis.  From  the  former 
the  correct  diagnosis  may  sometimes  be  suspected,  because  in  tumor  there 
ire  severe  radiating  pains  and  the  symptoms  are  more  pronounced  on  one  side 
'han  on  the  other,  and  are  apt  to  be  more  gradual  in  their  development. 
Moreover,  the  symptoms  of  segmentary  involvement  are  sharper  and  the  root 
(ymptoms  more  characteristic.  From  pachymeningitis  cervicalis  a  tumor  in 
jie  cervical  region  can  be  usually  distinguished  by  the  fact  that  the  radiating 
mills  are  less  severe  and  the  symptoms  not  so  distinctly  bilateral.  It  may  be 
impossible  to  distinguish  a  centriJ  tumor  from  syringomyelia  unless  the  symp- 
toms of  root  pressure  are  quite  distinct.  PotVs  disease,  in  its  early  stage,  may 
ftlso  give  rise  to  some  difficulty.  However,  the  rapid  development  of  the 
kyphosis,  and  particularly  the  pain  that  is  elicited  by  sudden  pressure  upon  the 
head,  renders  it  possible,  after  a  reasonable  period  of  observation,  to  recognize 
the  true  nature  of  the  case  (p.  1097). 

The  diagnosis  of  the  position  of  the  tumor  has  been  largely  discussed  in  the 
Symptomatology.  In  general,  this  b  determined  by  determining  the  existence 
of  symptoms  dependent  upon  interference  with  the  functions  of  certain 
segments  of  the  cord  (p.  1031,  Fig.  76)  plus  disturbance  of  the  functions  of 
tracts  of  the  cord,  causing  symptoms  in  parts  innovated  by  the  segments  below 
those  affected  {vide  Compression  of  Spinal  Cord).  The  symptom-complex 
may,  however,  be  considerably  disturbed  by  the  presence  of  midtiple  tumors. 
In  these  cases  the  majority  ordinarily  remain  latent.  It  may  also  be  said  that 
the  presence  of  root  pains  suggests  a  meningeal  seat,  while  pronounced  para- 
plegia, dissociation  of  sensation,  or  the  Brown-S^uard  symptom-complex 
points  to  the  presence  of  a  tumor  in  the  substance  of  the  cord  itself.  (See 
table  on  p.  1031). 

Finally,  the  recognition  of  the  nature  of  the  growth  can  often  be  made  from 
the  history  of  the  existence  of  the  tumor  or  an  infectious  process  in  other  parts 
of  the  body;  the  rapidity  of  the  growth;  the  age  of  the  patient;  and  occasionally 
from  the  results  of  an  exploratory  operation.  It  must  be  remembered,  however, 
that  it  does  not  always  follow  that  a  tumor  in  the  spinal  canal  is  similar  to  that 
found  elsewhere. 

The  prognosis  depends  upon  the  severity  of  the  symptoms,  the  rapidity 
of  their  development,  and  the  nature  of  the  growth,  if  this  should  be  known. 
Complete  subsidence  of  all  the  symptoms  may  occur,  even  after  a  spastic  para- 
plegia has  existed.  Of  course  this  is  only  likely  in  those  cases  in  which  the 
tumor  can  be  removed  by  operation  or  absorbed  through  the  action  of  drugs. 

The  treatment  depends  wholly  upon  the  recognition  of  the  nature  of  the 
tumor;  if  this  be  syphilitic,  arsphenamine,  mercury,  and  potassium  iodid  should 
be  given  in  full  doses.  If,  on  the  other  hand,  it  is  not  specific,  and  especially  if 
extradural,  operation  would  seem  to  offer  a  possibility  of  cure.  This  has  been 
done  successfully  a  number  of  times.  Intramedullary  growths  may  also  be 
removed.  In  such  cases  a  two-stage  operation  is  necessary,  allowing  the  tumor 
to  extrude  itself  after  the  cord  has  been  exposed.^  Early  operation  in  cases  of 
circumscribed  spinal  serous  meningitis  has  given  most  excellent  results.  As  the 
prognosis  is,  in  general,  unfavorable  as  to  cure  and  often  gloomy  as  to  life,  the 
clinician  should  not  hesitate  to  recommend  surgical  interference.  When  the 
tumor  is  known  to  be  malignant,  the  pain  may  he  relieved  by  cutting  the  ante- 
rolateral columns  of  the  cord. 

*  Jour.  Nerv,  and  Ment.  Dis.,  August,  1916,  p.  97. 
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LESIONS  OF  THE  CONUS  MEDULLARIS,  EPICONUS,  AND  THE 

CAUDA  EQUINA 

As  symptoms  produced  by  lesions  of  these  regions  frequently  resemble 
each  other,  they  are  described  together. 

The  conus  medullaris  comprises  that  portion  of  the  cord  extending  from  the 
filum  terminate  to  and  including  the  third  sacral  segment.  Lesions  in  this 
region  are  characterized  by  the  absence  of  paralysis  of  the  limbs  and  by  paralysis 
of  the  sphincters  of  the  bladder  and  rectum  with  loss  of  sexual  power.  There 
is  also  a  saddle-shaped  area  of  anesthesia  involving  the  skin  about  the  anus, 
perineum,  posterior  part  of  the  sdrotum,  penis,  and  the  mucous  membrane  of 
the  urethra  and  anus.  The  testicle  is  sensitive,  its  nerve  supply  originating 
higher  up  (Fig.  76,  p.  1031). 

That  part  of  the  cord  comprised  between  the  fourth  and  fifth  lumbar,  as 
the  upper  and  the  second  and  third  sacral  segments  as  the  lower  limit,  is  known 
as  the  epiconus.  A  lesion  here  causes  loss  of  Achilles'  jerks,  preservation  of 
knee-jerks,  intact  sphincters,  motor  paralysis,  most  marked  in  the  peroneal 
muscles,  with  atrophy  and  reactions  of  degeneration  and  a  steppage  gait. 
Sensory  paralysis  will  be  found  in  the  distribution  of  the  affected  segments  (Fig. 
76). 

As  the  spinal  cord  terminates  at  the  second  lumbar  vertebra,  tumors  or 
injuries  below  this  point  produce  symptoms  only  in  so  far  as  they  compress 
or  destroy  the  lumbar  and  sacral  roots  (cauda  equina).    This  destruction  may 
be  partial  or  complete.     If  partial,  there  are  paralyses  of  various  groups  of 
muscles  and  circumscribed  areas  of  anesthesia,  with  radiating  pain  in  the  course 
of  the  affected  roots.     This,  especially  in  the  sciatic  nerves,  may  precede  by 
a  considerable  period  the  development  of  other  symptoms.     There  may  or  may 
not  be  a  disturbance  of  the  functions  of  the  bladder  and  sphincters.     If  all 
of  the  nerve-roots   are  involved,  there  are  complete  anesthesia,  complete 
paraplegia,  flaccid  in  character,  with  reactions  of  degeneration  in  the  muscles, 
loss  of  the  knee-jerk  and  Achilles'  jerk,  absence  of  the  Babinski  jerk,  and  n»ctal 
and  vesical  incontinence.     In  some  cases  there  may  be  isolated  paralysis  of  the 
bladder  and  rectum.     These  lesions  may  consist  of  tumors,  such  as  are  found 
in  the  membranes  of  the  cord  or  on  the  nerve-roots,  and  it  should  be  note<l  that, 
probably  on  account  of  greater  space  for  their  development,  tumors  in  this 
situation  are  apt  to  be  larger  than  those  in  other  parts  of  the  spinal  canal. 
They  may  also  consist  of  fractures  or  lesions  occurring  as  a  result  of  congenital 
anomalies,  such  as  spina  bifida.     If  fracture  and  dislocation  of  the  vertebne 
are  present  the  diagnosis  between  a  lesion  involving  the  lower  part  of  the  cord 
and  one  involving  the  cauda  equina  is  easily  made,  as  in  the  latter  case  the  loc-a- 
tion  could  be  below  the  first  lumbar  vertebra.     If  due  to  hemorrhage  or  tunjor 
it  may  be  more  difficult.     If  due  to  the  former  the  symptoms  would  likely 
develop  more  gradually  than  when  the  spinal  cord  is  affected  (p.  1084).    Shoot- 
ing pains  in  the  course  of  any  of  the  nerves  arising  in  the  sacral  segments, 
pain  preceding  for  some  time  the  development  of  other  symptoms,  and  an 
irregular  development  of  the  motor  symptoms  are  in  favor  of  a  lesion  invobnng 
the  cauda  equina.     If  tumor  is  suspected,  the  treatment  is  similar  to  that  of 
spinal  tumors  (p.  1101).     In  conus  lesions  the  incontinence  of  urine  may  be 
relieved  by  anastomosing  the  first  lumbar  and  third  and  fourth  sacral  roots.' 

'  Frazier  and  Mills,  Jour.  Amer.  Med.  Assoc.,  December  21,  1912,  p.  2202. 
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PRIMARY  LATERAL  SCLEROSIS 

By  this  is  meant  a  primary  degeneration  of  the  central  motor  neurons. 
It  is  a  system  disease  (p.  1034)  affecting  the  central  motor  neuron  and  is  a 
rare  condition,  most  cases  so  called  being  due  to  a  secondary  degeneration 
caused  by  a  lesion  cutting  the  tracts  somewhere.  A  few  cases  have  been  re- 
ported in  which  no  such  lesion  could  be  found.  The  hereditary  type^  is  prob- 
ably the  most  common.  The  only  pathologic  change  observed  is  in  the 
pyramidal  tracts  of  the  anterior  and  lateral  regions. 

Etiology. — It  is  most  apt  to  occur  when  there  is  a  neuropathic  family 
tendency  or  congenital  weakness.  Age,  generally  between  twenty-five  and 
are  all  predisposing  causes.  Syphilis  may  cause  the  condition.  Most  cases 
presenting  this  symptom-complex  are  due  to  a  secondary  degeneration  of  the 
pyramidal  tracts,  caused  by  some  lesion,  as  a  mild  myelitis,  higher  up.  Verte- 
bral disease  may  also  cause  similar  symptoms.  A  number  of  cases  have  been 
reported  occurring  in  a  number  of  generations  of  a  family  (hereditary  spastic 
spinal  paralysis).  In  these  cases  the  symptoms  may  appear  in  childhood  and 
atrophy  of  the  optic  nerves  may  be  associated  (pp.  1104,  1108,  1123,  1140). 

Symptoms. — In  typical  cases  the  onset  is  slow.  The  patient  complains  of 
feeling  tired,  and  is  less  capable  of  e^certion  than  formerly.  Weakness  of 
the  legs  develops,  and  with  it  increasing  difficulty  in  walking.  Even  at  an 
early  stage  some  rigidity  of  the  muscles  will  be  present  when  the  limb  is  ex- 
tended; later  this  becomes  a  prominent  symptom.  The  spasm  is  at  first  of 
little  moment.  It  may  only  be  noticed  in  the  morning.  When  the  disease 
has  advanced,  however,  it  becomes  pronounced,  so  that  it  may  not  be  possible 
to  flex  the  limb,  or,  if  flexed  and  an  effort  is  made  to  extend  it,  it  will  often 
spring  forward  like  a  knife-blade  in  clasp-like  rapidity.  This  spasticity  is  often 
so  marked  that  in  walking,  so  long  as  the  ball  of  the  foot  touches  the  ground, 
clonic  contractions  occur;  these  also  appear  when  the  individual  is  in  a  sitting 
posture  unless  his  legs  are  extended.  The  gait  is  characteristic;  the  legs 
are  stiff,  and  move  with  an  evident  effort,  while  the  toes  scrapie  the  ground. 
In  some  cases  the  adductor  spasm  is  so  great  that  the  legs  not  only  cannot 
be  separated,  but  are  actually  overlapped  in  walking  (cross-leg  progression). 
In  course  of  time  the  power  of  walking  may  be  lost.  The  flexor  muscles 
are  usually  weakened.  The  knee-jerk  is  very  much  exaggerated,  a  mere  tap 
causing  a  sharp,  quick  response.  Ankle-clonus  can  always  be  elicited.  The 
Babinski  reflex  is  present.  Pains  and  other  sensory  manifestations  are  often 
absent,  though  dull  and  fleeting  pains  in  the  back  and^imbs  may  be  complained 
of.  The  arms  are  frequently  unaffected.  The  sphincters  are  rarely  involved, 
and  ocular  symptoms  do  not  occur.  Seguin  states  that  the  ability  to  retain  the 
urine  is  lessened  and  precipitate  micturition  results. 

The  dii^nosis  is  not  difficult.  Certain  hysteric  cases  may  occasionally 
simulate  it  very  closely,  but  these  do  not  present  the  characteristic  spasticity 
of  the  true  form,  nor  the  knee-jerk  increased  quite  as  much,  ankle-clonus  is 
either  slight  or  absent,  and  the  Babinski  reflex  is  not  present.  Then,  too,  in 
hysteria  spots  of  anesthesia  are  commonly  met  with.  In  myelitis  there  is 
usually  more  or  less  sensory  paralysis  and  involvement  of  the  sphincters; 
if,  however,  it  is  very  mild  in  type,  the  diagnosis  is  most  difficult.  The  pos- 
sibility of  caries  of  the  vertebrae  must  be  borne  in  mind  when  the  symptoms  are 
developing  (p.  1097).  The  congenital  type,  due  to  cerebral  lesions,  is  described 
on  p.  1123.    Hydrocephalus  may  also  be  mistaken  (p.  1136). 

Treatment  consists  of  maintaining  the  general  health,  warm  baths  for  the 

^  Rhein,  Jour.  Nerv.  and  Ment.  Dis.f  August,  1916|  p.  116. 
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spasticity,  and  antisyphilitic  medication  if  there  is  a  history  of  that  disease. 
In  the  hereditary  form  benefit  has  been  obtained  by  tenotomies,  followed 
by  electricity.  Cutting  the  posterior  nerve-roots  may  also  be  considered  if 
spasticity  and  not  weakness  is  the  dominant  condition,  as  may  also  spinal 
decompression  (p.  1097). 


PROGRESSIVE  SPINAL  MUSCULAR  ATROPHY 

(Amyotrophia  Spinalia  Progressiva;  Type  of  Duchenne^Aran) 

Definition. — ^A  system  disease  (p.  1034)  of  the  peripheral  motor  neurons 
and  the  muscles  they  supply,  usually  beginning  in  the  cervical  region. 

Pathology. — ^There  is  atrophy  of  the  anterior  comua  of  the  cord,  affecting 
chiefly  the  ganglion  cells,  degeneration  of  the  nerve-fibers  and  of  the  musdes. 
Occasionally  there  are  small  areas  of  sclerosis  that  may  involve  the  p>Taimdd 
columns  for  a  short  distance. 

Etiology. — ^The  disease  appears  to  be  hereditary  in  a  few  cases,  and  in 
these  may  develop  in  childhood  (Werdnig  and  Hoffman  type).'  A  commonly 
accepted  predisposing  cause  is  prolonged  severe  muscular  exertion.  S^-philis 
may  also  be  a  factor.  Many  cases  are  probably  due  to  congenital  weakness  of 
this  part  of  the  nervous  system.  It  is  most  common  in  males,  and  most  fre- 
quently appears  during  the  third  decade  of  life. 

Symptomatology. — ^The  first  changes  usually  appear  in  the  thenar  and 
hypothenar  eminences  of  the  hands,  but  may  begin  in  other  muscles.  These 
become  flat  and  soft;  there  are  loss  of  power,  some  stiffness,  and  inability  to 
perform  delicate  coordinated  movements;  the  thumb  assumes  a  position  panlld 
to  the  other  fingers  (ape-hand) ;  the  interossei  muscles  waste  and  grooves  appear 
between  the  metacarpal  bones.  The  degenerative  changes  do  not  ascend  by 
continuity,  the  deltoid  usually  being  affected  immediately  after  the  muscles 
of  the  hand.  If  the  two  hands  have  not  been  affected  simultaneously,  the 
other  now  begins  to  show  characteristic  changes.  In  the  lower  limbs  the  quadri- 
ceps femoris  is  usually  the  first  muscle  attacked.  The  disease  gradually  involves 
one  group  of  muscles  after  another  until  a  large  part  of  the  muscular  system  b 
affected.  All  the  affected  muscles  exhibit  the  fibrillary  twitchings  and  the 
wasting.  Hypertrophy  never  occurs  and  the  paralysie  is  always  flaccid.  The 
fibrillary  twitchings  are  characteristic,  but  not  pathognomonic.  They  are 
not  always  constant,  but  may  be  developed  by  slightly  irritating  the  muscle. 
At  first  there  is  usually  quantitative  diminution  of  the  response  to  the  faradic 
and  galvanic  currents,  but  as  the  disease  progresses  the  reaction  of  degeneration 
becomes  completely  developed.  The  reflexes  diminish  in  proportion  to  the 
atrophy  of  the  muscles,  and  ultimately  disappear  completely;  the  patients 
gradually  l)ecome  almost  incapable  of  voluntary  motion;  but  for  a  time  they 
learn  to  overcome  their  disabilities  by  the  comf)ensatory  use  of  other  groups  of 
muscles.  In  the  late  stage  the  diaphragm  becomes  paralyzed  and  bulbar  symp- 
toms appear  (p.  1087) ;  usually  the  patients  die  from  inspiration  pneumonia. 
Rare  and  probably  accidental  symptoms  are  disturbances  of  the  pupilhtrj' 
reflexes  and  increase  in  the  secretion  of  sweat. 

Differential  Diagnosis. — In  chronic  anteropoliomyelitis  groups  of  mitr 
cles  are  affected  without  any  particular  order,  certain  groups  of  muscles  be- 
coming paralyzed  suddenly,  followed  by  the  gradual  involvement  of  other 
muscles;  in  amyotrophic  lateral  sclerosis  the  spastic  symptoms  are  present:  in 
syringomyelia  and  pachymeningitis  cervicalis  hy perirophica  disturbance  of  sen- 
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sation,  pain,  and  trophic  lesions  occur;  in  Pott's  disease  affecting  the  lower 
cervical  region  there  are  tenderness  over  the  spine  and  sensory  disturbances; 
in  peripheral  neuritis  pain  and  tenderness  over  the  nerve-trunks  are  present; 
in  arthritic  atrophy  joint  symptoms  are  present;  and  in  the  peculiar  muscle 
atrophies  following  excessive  use  of  certain  groups  of  muscles  rapid  improve- 
ment occurs  when  the  cause  is  removed  and  the  svmptoms  are  confined  to  the 
muscles  originally  affected  (either  median  or  ulnar  distribution)  (p.  1075). 
The  muscular  dystrophies  are  described  on  page  1207. 

Prognosis. — ^This  is  unfavorable  as  to  cure.  The  course  is  exceedingly 
slow,  and  the  patients  often  live  for  a  number  of  years  after  the  first  symptoms 
have  appeared.  They  are,  however,  exceedingly  liable  to  pulmonary  complica- 
tions, particularly  a  fatal  form  of  bronchitis. 

Treatment. — ^Prophylactic  measures,  such  as  the  avoidance  of  prolonged 
excessive  work,  are  rarely  possible.  Retardation  may  possibly  be  obtained  by 
the  systematic  use  of  electricity,  massage,  and  gymnastics.  Gowers  advocates 
the  hypodermic  injection  of  strychnin  nitrate  in  ascending  doses,  commencing 
with  j^  gr.  and  rapidly  increasing  to  ^V  I  one  injection  should  be  given  daily. 
The  general  nutrition  should  be  kept  at  the  highest  possible  point. 


AMYOTROPHIC  LATERAL  SCXEROSIS 

(Charcot's  Disease) 

Definition. — ^A  system  disease  (p.  1034)  of  both  central  and  peripheral 
motor  neurons,  affecting,  therefore,  the  entire  motor  tract  from  the  cerebral 
cortex  to  the  muscles,  characterized  by  loss  of  power,  spastic  symptoms,  and 
muscular  atrophy.  The  first  clear  and  thorough  description  of  the  clinical 
symptoms  and  pathologic  anatomy  was  given  by  Charcot  in  1872. 

Etiology. — ^The  disease  is  more  frequent  in  males  and  usually  begins 
in  early  adult  life.  Exposure  has  sometimes  been  noted  in  the  previous  history. 
Many  cases  are  probably  due  to  congenital  weakness  of  the  motor  tract  (abiot- 
rophy).   S^-philis  may  be  a  cause. 

Pathology. — ^The  pyramidal  tracts  are  degenerated,  the  process  commenc- 
ing either  in  the  cortex,  crura,  or  medulla,  and  extending  to  the  termination 
of  the  neurons  in  the  cord.  The  ganglion  cells  of  the  anterior  comua  are  atro- 
phic, there  is  degeneration  of  the  anterior  roots  and  of  the  muscle-fibers,  the 
blood-vessels  in  the  affected  parts  are  dilated,  and  in  the  early  stages  granular 
cells  are  present. 

Symptoms. — ^Three  stages  are  generally  recognized:  (1)  The  involvement 
of  the  upper  extremities.  (2)  The  participation  of  the  lower  extremities.  (3) 
The  appearance  of  bulbar  symptoms.  At  first  there  are  weakness  of  the  upper 
arms,  atrophy  of  the  muscles,  and  moderate  exaggeration  of  the  reflexes;  in 
the  course  of  a  few  months  the  symptoms  of  spastic  paraplegia  develop,  all 
the  reflexes  are  greatly  increased,  and  there  are  chin-  and  ankle-clonus,  the 
Babinski  reflex,  and  dragging  of  the  feet.  The  wasted  muscles  show  fibrillary 
twitchings  and  give  the  reactions  of  degeneration.  Contractures  then  occur, 
the  forearms  are  flexed  on  the  arms,  the  hands  are  held  in  pronation,  and  the 
proximal  phalanges  of  the  fingers  bent  backward,  giving  rise  to  the  so-called 
daw-hand.  From  time  to  time  there  are  tonic  spasms  in  the  muscled,  particu- 
larly in  the  calves.  Sensation  is  not  disturbed,  excepting  for  the  occurrence 
of  occasional  slight  paresthesia,  and  the  sphincters  continue  to  functionate 
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normally.  Finally,  the  bulbar  symptoms  appear,  and  there  is  paral^'sis  of  the 
lower  part  of  the  face,  which  becomes  rigid  and  expressionless,  with  the  mouth 
partly  open  and  saliva  dribbling  from  the  angles.  Deglutition  and  articulation 
become  difficult  or  impossible,  and  death  finally  occurs  from  exhaustion  or 
inspiration  pneumonia.  Atypical  cases  occur,  in  which  either  the  lower  ex- 
tremities are  first  involved  or  the  paralytic  symptoms  are  more  prominent 
than  the  spastic  symptoms,  or  the  bulbar  symptoms  appear  very  early.  The 
symptoms  at  first  may  be  unilateral  {infra).  The  course  is  steadily  pro- 
gressive, and  death  usually  occurs  within  a  few  years. 

The  differential  diagnosis  is  to  be  made  from  mvltiple  sclerosis  by 
the  absence  of  nystagmus,  of  the  intention-tremor,  and  of  sensory  disturbances, 
and  by  the  degenerative  changes  in  the  muscles;  from  transverse  myelitis  by  the 
absence  of  sphincter  disturbance,  sensory  paralysis,  and  of  pain;  from  progressire 
spinal  muscular  atrophy  by  the  presence  of  spastic  symptoms;  from  syringo- 
viyelia  by  the  absence  of  sensory  disturbances,  trophic  lesions  of  the  skin  and 
joints,  and  the  greater  regularity  of  the  course;  from  pressure  upon  the  spinal 
cord  by  the  absence  of  pain,  sensory  paralysis,  and  sphincter  disturbance. 

Prognosis. — It  will  be  understood  from  the  foregoing  description  that 
death  is  the  invariable  termination.  The  course  is  progressive,  although 
sometimes  very  deliberate,  and  even  temporary  amelioration  rarely  occurs. 

Treatment. — ^The  patient  should  be  rendered  as  comfortable  as  possible, 
excessive  physical  exercise  avoided,  and  the  general  nutrition  increased. 


UNILATERAL  ASCENDING  AND  UNILATERAL  DESCENDING 

PARALYSIS 

Unilateral  ascending  paralysis,  first  described  as  an  entity  by  Mills,  b 
of  various  pathology  and  is  characterized  by  paresis  commencing  in  one  leg 
and  extending  to  the  arm  on  the  same  side.  The  paresis  may  be  flaccid 
(Patrick),  with  loss  of  the  reflexes,  or  spastic  (Mills,  Potts,  etc.),  with  increased 
knee-jerks,  ankle-clonus,  and  the  Babinski  phenomenon.  In  time  complete 
paralysis  may  develop.  Degeneration  of  the  motor  tract  has  l>een  found. 
According  to  Mills  it  may  be  produced:  (1)  By  primary  degeneration  of  th«* 
pyramidal  tracts,  to  which  may  be  added  other  degenerative  lesions;  (2)  as 
the  early  stage  of  multiple  sclerosis;  (3)  as  the  form  assumed  by  unilateral 
amyotrophic  lateral  sclerosis;  (4)  as  the  order  of  progression  in  unilateral 
paralysis  agitans;  (5)  as  the  expression  of  a  focal  lesion  either  cerebral  or  spinal; 
(6)  as  a  clinical  type  in  cerebrospinal  s^'philis;  (7)  as  a  peripheral  or  hysteric 
affection.    The  treatment  depends  upon  the  cause. 

INlKRMlllENl    PARAPLEGIA 
(IntermiUent  Claudication) 

Three  forms  of  this  affection  have  been  described,  i.  e.:  (!)  Those  due  to 
an  arteritis  of  the  vessels  supplying  the  peripheral  nerves;  (2)  those  caused 
by  a  spasm  of  these  arteries;  (3)  those  due  to  similar  phenomena  occurring  in 
spinal  arteries.  The  symptoms  consist  of  muscular  cramps  and  weakness, 
usually  but  not  always  in  one  or  both  legs,  occurring  after  moderate  exertion. 
In  the  first  type  there  is  often  loss  of  pulsation  in  the  posterior  tibial  and  dorsalis 
pedis  arteries,  in  the  third  the  sphincters  are  affected  and  cramps  do  not  occur 
(p.  1113).    The  treatment  is  that  of  arteriosclerosis. 
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This  may  be  divided  into  two  types,  viz. :  the  spinal  type,  or  Friedreich's 
disease,  and  the  cerebellar. 

FRIEDREICH'S  DISEASE 

(Friedreich's  Ataxia) 

Definition. — An  hereditary  disease,  first  described  in  1861  by  Friedreich. 
The  symptoms  are  primarily  manifested  in  early  life,  and  the  disease  is 
characterized  by  ataxia,  defective  speech,  nystagmus,  absence  of  the  knee-jerk, 
and  more  or  less  secondary  deformity,  as  spinal  curvatm-e  or  talipes. 

Etiology. — ^Family  tendency  (heredity)  has  a  strong  influence.  A  single 
case,  however,  may  develop  in  a  family.  It  is  due  to  an  inherited  and  in- 
herent lack  of  vitality  in  certain  parts  of  the  nervous  system  (abiotrophy). 

Age. — Most  commonly  the  disease  appears  between  the  third  and  twelfth 
years,  though  it  may  appear  earlier  or  later. 

Infectious  fevers  (in  particular)  and  other  acute  diseases  frequently  precede 
the  evolution  of  this  complaint.  Trauma  and  many  other  conditions  have 
been  described  as  exciting  causes. 

Pathology. — ^The  cord  frequently  is  smaller  than  normal,  and  at  times 
there  is  some  thickening  of  the  membranes  over  the  iK)sterior  aspect.  Micro- 
scopically are  found  degeneration  of  the  posterior  columns,  more  marked  in 
the  column  of  Goll,  of  the  crossed  and  direct  pyramidal  tracts,  the  direct  cere- 
bellar tract,  and  that  of  Gowers.  In  the  columns  of  Clarke  are  found  atrophy 
of  the  cells  with  loss  of  fibers.  In  some  cases  the  posterior  roots  may  also  be 
found  degenerated,  also  the  cells  in  the  anterior  horns  and  the  peripheral  nerves. 
The  cerebellum  is  frequently  smaller  than  normal,  and  degeneration  of  the 
cells  composing  the  dentate  nucleus  occurs.  The  cells  of  Purkinje  are  also 
atrophied  in  some  cases.  Changes  have  also  been  found  in  the  cerebrum  con- 
sisting of  atrophy  of  the  g>Ti  and  changes  in  the  cerebral  cortical  cells.  Atrophy 
and  disappearance  of  the  cells  of  the  posterior  root  ganglia  have  also  at  times 
been  observed.  Changes  in  the  muscles  similar  to  those  found  in  the  dys- 
trophies (p.  1207)  may  occur.  The  degeneration  in  the  posterior  columns 
b  more  marked  usually  than  in  other  parts,  the  pyramidal  tracts  being  next  in 
severity. 

Symptoms. — ^The  earliest  evidence  of  the  disease  is  impaired  co-ordina- 
tion»  first  in  the  legs,  and  later  in  the  arms;  it  is  most  marked  when  the  eyes 
are  closed.  Attention  is  often  called  to  this  symptom  by  the  fact  that  the  child 
stumbles,  ambles  and  staggers,  and  cannot  walk  properly.  The  gait,  however, 
lacks  the  pronounced  stamp  of  true  ataxia.  In  many  cases  the  great  toes  are 
turned  upward.  Some  affected  children  never  leam  to  walk.  Romberg's 
symptom  is  generally  present.  Movements  of  the  arms,  when  these  are  ataxic, 
are  irregular  and  jerky,  and  jerky  movements  of  the  head  may  also  be  observed. 
Bilateral  nystagmus  develops  and  the  speech  becomes  affected.  At  first  there 
is  a  mere  impediment  (a  stuttering),  but  later  syllables  or  even  whole  words  are 
omitted  and  an  unintelligible  jargon  results.  The  knee-jerks  are  almost  al- 
prays  absent.  There  is  no  optic  atrophy,*  nor  are  any  sensory  symptoms  pres- 
ent as  a  rule.  In  some  cases  interference  with  sensation  similar  to  that  found 
in  tabes  (p.  1151)  may  be  present.  The  sphincters  are  not  involved.  There 
are  no  trophic  changes  in  the  skin  or  the  joints  and  no  visceral  crises.  Vaso- 
motor symptoms — flushing,  sweating — are  sometimes  observed.  There  is 
usually  no  mental  change. 

^  See  Hereditary  Cerebellar  Ataxia,  p.  1108. 
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Talipes  and  spinal  curvature  are  generally  met  with  after  the  disease 
has  existed  for  some  time.  In  old  cases  muscular  weakness  and  wasting  are 
present,  but  the  muscles  do  not  give  the  reactions  of  degeneration. 

The  course  is  always  slow.   It  may  last  for  many  years,  thirty  or  even  more. 

Diagnosis. — ^Usually  this  is  not  difficult,  and  especially  when  more  than 
one  case  exists  in  a  family.  The  age,  inco-ordination,  nystagmus,  slurriDg 
speech,  and  deformity  are  strikingly  characteristic. 

Differential  Diagnosis. — In  juvenile  tabes  dorsalis  the  preataxic  stage 
(pain,  absent  knee-jerk,  and  ocular  symptoms)  is  generally  well  marked.  It 
is  absent  in  hereditary  ataxia,  nor  does  the  latter  present  the  sensorj'  and 
visceral  symptoms  met  with  in  the  former.  The  gait  is  very  different  and  the 
Argyll  Robertson  pupillary  changes  are  never  present. 

Ataxic  paraplegia  shows  an  exaggerated  knee-jerk,  the  presence  of  ankle- 
clonus,  and  an  absence  of  the  ocular  symptoms,  nystagmus,  and  the  scanning 
speech.  A  rare  family  disease  has  been  described  by  Purves  Stewart  in  which 
ataxic  paraplegia  associated  with  optic  atrophy  appeared  at  the  age  of  seven 
years  or  earlier.     He  termed  it  ''hereditary  amaurotic  ataxic  paraplegia." 

Disseminated  Sclerosis. — In  this  disease  the  tendon-jerks  are  usually  in- 
creased, optic  atrophy,  indicated  by  a  pallor  of  the  temporal  halves  of  the 
disks,  is  present;  the  speech  is  more  likely  to  be  sing-song  instead  of  thidc 
and  indistinct,  and  epileptiform  and  apoplectiform  attacks  are  liable  to  occur, 
and  the  disease  usually  comes  on  later  in  life  (twenty  to  thirty  years). 

The  prognosis  is  necessarily  bad.  The  disease  is  progressive,  though  it 
does  not  kill  directly.     It  may  last  thirty  years  or  more. 

Treatment. — Little  or  nothing  can  be  accompUshed.  It  is  well  to  em- 
ploy measures  to  improve  the  nutrition  of  the  patient. 

HEREDrrART  CEREBELLAR  ATAXIA 

{Marie  and  Nanne) 

In  this  type  the  most  pronounced  pathologic  change  in  most  cases  is  an 
atrophy  of  the  cerebellum,  in  others  defective  development  of  the  tracts  in 
the  cord  leading  to  the  cerebellum  has  been  found.  The  etiolog>'  and  symp- 
toms are  similar  to  those  of  Friedreich's  disease,  except  that  it  usually  develops 
somewhat  later  in  life,  the  knee-jerks  are  present  or  increased,  and  optic  nenT 
atrophy,  diplopia,  and  Argyll  Robertson  pupil  may  be  found. 


ATAXIC  PARAPLEGIA 

(Posterolateral  Sclerosis) 

This  name  was  given  by  Gowers  to  a  condition  in  which  spastic  paraplegi* 
and  ataxia  coexist,  owing  to  simultaneous  involvement  of  the  lateral  and  poste- 
rior columns.  A  similar  condition  may  follow  an  acute  myelitis,  representing 
the  chronic  type  of  that  disease  (p.  1096).  Disseminated  sclerosis  niay  pos- 
sibly present  the  same  symptoms.  The  type  GoWers*  describes  occurs  chiefly 
in  males  of  middle  a^e.  Traumatism  and  exposure  seem  to  predispose  to  the 
disease*,  as  does  syphilis. 

Sipnpfoms. — These  develop  insidiously.  The  patient  tires  rapidly,  hsA 
some  impairment  of  the  power  of  walking?  is  observed.  In  turning  quickly 
he  stumbles,  and  there  is  difficulty  in  walking  in  the  dark,  or  even  in  standing 
wlien  tlie  feet  are  clonic  together.     The  reflexes  are  increased  at  an  early  date, 
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and  spasticity  supervenes  and  is  progressive,  though  it  never  becomes  as  marked 
as  in  uncombined  lateral  sclerosis.  The  gait  is  somewhat  similar  to  that 
met  with  in  locomotor  ataxia,  but  it  lacks  the  forcible  stamp  present  in  that 
(Useaae,  When  the  arms  are  involved  the  same  ataxia,  with  weakness,  spastic- 
ity, and  increased  reflexes,  is  met  with.  Sensory  symptoms  are  generally  absent 
and  fulgurant  pains  are  never  present.  When  pain  occurs  at  fdl,  it  is  of  a  dull 
character  and  often  in  the  sacral  region.  Optic  atrophy  does  not  occur. 
Sexual  power  is  lost.  The  sphincters  are  not  usually  involved,  though  reten- 
tion of  urine  may  occur.  Ultimately,  the  case  generally  partakes  more  of  the 
nature  of  a  lateral  sclerosis,  but  the  features  of  a  posterior  sclerosis  may  rarely 
predominate.  Mental  symptoms  often  develop  in  the  late  stages.  The  so- 
called  Erb's  type  of  syphilis  of  the  cord  produces  a  very  similar  group  of 
symptoms.  In  this,  however,  there  is  incontinence  of  urine  and  sometimes  of 
feces. 

The  diagnosis  is  easy  in  typical  cases.  The  ataxia,  with  myotatic  irritabil- 
ity and  spasticity  in  the  absence  of  sensory  and  ocular  symptoms,  is  character- 
istic. 

The  treatment  consists  in  maintaining  the  general  health  by  proper  hygiene. 
Food,  etc.  If  due  to  syphilis,  a  vigorous  antisyphilitic  treatment  is  necessary 
[p.  1146). 
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(Subacute  Combined  Sderoaia  of  the  Spinal  Cord;  Diffuse  Degeneration  of  the  Cord) 

This  affection,  while  described  by  many  as  a  true  combined  sclerosis  or 
system  disease  (p.  1034) ,  is  more  correctly  classified  as  a  diffuse  process,  as  has 
been  done  by  Putnam  and  Taylor.  It  was  first  described  by  Lichtheim  in 
1887  in  cases  due  to  pernicious  anemia.  Putnam  in  1891  described  cases  due 
to  other  causes,  viz. :  influenza,  chronic  diarrhea,  lead-poisoning,  and  malaria. 
It  occurs  most  frequently  between  thirty  and  sixy,  and  always  follows  some 
chronic  wasting  disease  or  toxic  condition.     It  has  been  described  in  pellagra.' 

The  posterior  columns  are  usually  flrst  and  most  involved.  The  lateral 
columns,  especially  the  crossed  pyramidal  tracts,  are  also  soon  affecterf.  Other 
tracts  may  become  affected  later,  as  do  also  the  cells  in  the  anterior  horns  and, 
in  some  cases,  the  anterior  nerve-roots.  The  blood-vessels  in  the  affected 
ureas  are  engorged,  their  walls  thickened. 

The  initial  symptom  is  usually  a  p>ersistent  paresthesia,  usually  of  the  feet; 
^th  this  some  weakness,  rigidity,  and  possibly  ataxia  will  be  found.  Later  the 
irms  become  similarly  affected.  At  this  time  the  tendon-jerks  will  usually 
3e  found  increased.  There  may  also  be  pain  in  the  back  and  limbs.  Later 
:he  muscles  become  flaccid  and  the  deep  reflexes  lost.  Late  in  the  course  of 
:he  disease  loss  of  sensation  and  muscular  atrophy  may  also  occur  and  eleva- 
ion  of  temperature  and  delirium. 

The  diagnosis  is  based  upon  the  presence  of  the  above  symptoms  occurring 
n  one  suffering  from  any  of  the  causes  mentioned. 

The  prognosis  is  bad,  death  usually  occurring  in  from  six  months  to  three 
/'ears. 

The  treatment  consists  of  general  measures  to  combat  the  cause,  if  known, 
md  improve  the  general  health.  If  anemia  exists,  iron  and  arsenic  should  be 
^ven  in  full  doses. 

*  Amer.  Jour,  Med.  Sci.,  Januan-,  1911,  p.  94. 
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SYRINGOMYELIA 

Definition. — A  neurogliar  overgrowth  of  more  or  less  vertical  extent,  and 
situated  in  the  gray  matter  of  the  cord  in  the  neighborhood  of  the  central  canal. 
Its  symptomatology  is  not  constant,  but  the  following  have  come  to  be  looked 
upon  as  typical  of  most  cases,  viz. :  progressive  muscular  atrophy,  trophic  and 
vasomotor  disturbances,  and  dissociation  of  sensation  (i.  e,,  impairment  or 
loss  of  temperature  and  pain  sense,  with  retention  of  the  tactile  and  muscular 
sense). 

Etiology. — ^The  symptoms  usually  develop  during  the  second  or  third 
decades.  The  exciting  cause  is  uncertain.  Traumatism  by  producing  hemor- 
rhage into  the  gray  matter  possibly  may  cause  some  cases.  Many  sufferers 
from  this  disease  have  congenital  anomalies  of  various  sorts,  as  abnoimal 
smallness,  disproportionately  large  hands  and  feet,  varieties  of  club-feet,  etc. 
Syphilis  plays  no  direct  part,  but  may  have  some  influence  by  its  causation  of 
diseased  blood-vessels. 

Pathology. — ^The  usual  seat  of  the  process  is  in  the  cervicodorsal  region, 
but  it  may  be  in  other  regions  or  extend  throughout  the  length  of  the  cord, 
even  into  the  lower  part  of  the  pons  (syringobulbia),  and  very  rarely,  as  shown 
by  Spiller,  into  the  lateral  ventricle  (syringo-encephalomyelia).  It  consists  of 
an  overgrowth  of  neurogliar  tissue  (gliomatosis)  in  the  region  of  the  central 
canal  of  the  cord.  This  breaks  down  and  forms  a  cavity,  which  usually  ex- 
tends irregularly  in  a  transverse  direction  backward  into  the  posterior  horns, 
or  may  extend  into  the  anterior.  The  cavity  is  lined  with  a  var>'ing  thickness 
of  gliomatous  tissue.  Secondary  degenerations  occur  in  the  white  matter, 
either  ascending  or  descending,  according  to  the  tracts  cut  off.  In  mcwt  cases 
the  condition  results  from  a  congenital  anomaly  of  the  central  embryonal  tissue, 
resulting  during  the  early  years  of  adult  life  in  a  slow-growing  hyperplasia, 
having  some  of  the  characteristics  of  a  benign  neoplasm  and  a  marked  tendenc}' 
toward  the  formation  of  cavities. 

Symptoms. — Owing  to  the  fact  that  different  levels  of  the  cord  are 
involved,  and  that  the  extent  claimed  by  the  process  varies  in  different  cases, 
it  will  readily  be  understood  that  no  account,  however  concise,  ^ill  fit  even* 
case.     The  disease  is  of  slow  onset.     The  commonest  situation  of  the  ra\ity 
is  the  lower  cervical  region;  when  this  is  the  case  the  earliest  symptoms  appear 
in  the  hands,  there  is  a  numbness,  loss  of  the  pain  and  temperature  sen."^, 
usually  in  an  area  l)ounded  hy  a  horizontal  line  surrounding  the  limb  (^ove 
anesthesia),  and  preservation  of  the  touch  sense.     This  constitutes  the  dijtso- 
ciaiion  of  ,Hrtisatio7i,  perhaps  the  most  characteristic  symptom  of  the  disease. 
The  first  symptom  usually  noticed  is  weakness  and  atrophy  of  the  muscles  of 
the  hands,  which  show  changes  in  the  electric  reactions  and  fibrillary  tremors, 
as  in  progressive  spinal  muscular  atrophy.     The  atrophy  may  begin  in  other 
groups,  according  to  the  location  of  the  lesion.     Vasomotor  and  usually  trophic 
changes  occur  in  the  ends  of  the  fingers,  especially  multiple  painless  whitlows. 
Neuralgic  pains  and  often  exaggeration  of  the  tendon  reflexes  are  present 
in  the  arms.     At  the  same  time  the  syndrome  of  the  transverse  lesion  of  the 
spinal  cord  develops  there  is  spastic  paresis  of  the  legs  and  disturbance  of  the 
fimetions  of  the  bladder  and  rectum.     As  the  disease  progresses  the  symptoms 
become  more  general.     The  pain  and  temperature  sensations  are  lost  over  large 
areas,  the  tactile  and  muscular  sensations  are  preserved;  there  may,  however, 
he  areas  in  which  all  f(jrms  of  sensation  are  lost.     The  trophic  lesions  are  vari- 
ous; Charcot's  joint  or  a  dry  arthriti;  may  occur,  there  may  be  extensive  bed- 
sores, or  slight  injuri(»s  may  lead  to  chronic  sores.     Vasomotor  disturbances 
are  common,  especially  in  the  secretion  of  sweat.     As  a  result  of  unequal  in- 
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volvement  of  the  muscles  of  the  back  lateral  curvature  of  the  spine  occurs. 
Not  infrequently,  as  a  result  of  the  involvement  of  the  posterior  column,  inco- 
ordination, with  loss  of  knee-jerks,  similar  to  that  observed  in  tabes  dorsalis, 
may  develop. 

As  the  morbid  process  extends  upward  the  centers  in  the  medulla  become 
involved,  giving  rise  to  bulbar  symptoms,  such  as  paralyses  of  the  cranial 
nerves  and  disturbances  of  the  urinary  secretion.  These  are  usually  terminal 
signs.  The  symptoms,  of  course,  vary  with  the  positipn  of  the  lesion  in  the  cord, 
and  in  rare  cases  they  may  commence  in  the  legs  or  indicate  primary  involve- 
ment of  the  medulla. 

The  disease  originally  described  by  Morvan  of  Brittany  in  1883  should  be 
included  here.  He  had  observed  many  cases  prior  to  that  time,  but  his  at- 
tention was  specially  called  to  the  matter  by  a  case  of  whitlow  which  he  in- 
cised, but  to  his  surprise  no  pain  whatever  was  experienced.  He  described 
the  disease  as  affecting  the  upper  extremities,  with  neuralgia,  progressive  paresis 
and  wasting,  dissociated  anesthesia,  and  later  painless  whitlows  and  necrosis 
of  the  phalanges.  Joffroy  and  Achard  have  made  three  autopsies  upon  cases 
dying  of  this  disease,  and  in  each  syringomyelia  was  found.  In  Gombault's 
case  neuritis  was  present.  The  current  view  is  that  Morvan* s  disease  is  a  variety 
of  syringomyelia. 

Diagnosis. — ^The  loss  of  pain  and  thermic  sense,  with  preservation  of 
the  muscular  and  tactile  senses,  in  association  with  the  muscular  wasting, 
which  is  most  marked  in  the  upper  extremities;  and  with  the  spasticity  of  the 
lower  extremities,  and  the  trophic  changes,  especially  m  the  fingers,  constitute 
a  group  of  symptoms  that  has  come  to  be  regarded  as  typical. 

Differential  Diagnosis. — Hypertrophic  cervical  pachymeningitis  may  be 
mistaken  for  this  disease,  and  vice  versd.  In  this  case,  however,  the  pain  is 
usually  greater,  the  tactile  sense  is  apt  to  be  lost,  and  possibly  the  other  senses 
also;  but  there  is  not  the  dissociation  met  with  in  syringomyelia.  Amyotrophic 
lateral  sclerosis  presents  neither  sensory  nor  trophic  sjTnptoms  other  than 
the  muscular  wasting.  Disseminated  sclerosis  is  characterized  by  intention 
tremor,  disturbance  of  speech,  nystagmus,  while  sensory  symptoms  are  rare. 
Hemorrhage  into  the  gray  matter  of  the  cord  may  cause  a  similar  symptom- 
complex;  in  this,  however,  the  onset  is  acute,  and  usually  follows  traumatism. 
The  neural  form  of  leprosy  may  present  a  clinical  picture  that  is  difficult  to 
differentiate.  There  are  dissociation  of  sensation,  trophic  changes  in  the  fin- 
gers, and  muscular  degeneration.  In  leprosy,  however,  nodular  thickening  of 
the  ner\'es  may  be  felt.  The  facial  nerve  is  often  affected  first  and  the  bacillus 
of  leprosy  can  be  found  in  the  nasal  mucus.  Spasticity  of  the  lower  limbs 
does  not  occur. 

The  prognosis  is  always  unfavorable,  though  the  disease  runs  a  very 
chronic  course,  lasting  even  fifteen  or  twenty  years. 

Treatment. — Nothing  can  be  done  except  by  attention  to  hygienic  and 
dietetic  details. 


IV.    DISEASES  OF  THE  BR\IN 

DISTURBANCES  OF  CIRCULATION  OF  THE  BRAIN  AND 

MENINGES 

Meningeal  Hemorrhage. — Hemorrhage  may  be  (1)  extradural — (o) 
traumatic  and  (b)  due  to  rupture  of  a  vessel  by  erosion,  the  result  of  caries; 
or  (2)  intradural — into  the  so-called  arachnoid  sac — (a)  traumatic;  (6)  due  to 
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injuries  at  birth  (p.  1123),  (c)  due  to  pachymeningitis  interna;  (d)  met  with  m 
general  paralysis  of  the  insane;  (e)  occurring  in  the  oourse  of  anemia,  scurvy, 
or  some  other  profoundly  altered  blood  condition;  (/)  in  cardiac,  renal,  or 
pulmonary  disease;  (g)  the  result  of  strain — e,  g.,  whooping-cough. 

The  symptoms  will  depend  upon  the  circumstances,  whether  the  amount 
of  blood  is  small  or  large,  whether  the  onset  is  gradual  or  abrupt;  they  may  be 
further  obscured  by  the  primary  disease  or  by  shock,  if  the  cause  is  some  trauma. 
In  the  slight  forms  absolutely  nothing  characteristic  exists.  In  others  there 
are  headache,  vertigo,  vomiting,  and  pK)ssibly  mental  confusion,  convuhians,  or 
coma;  in  fact,  the  ordinary  symptoms  of  apoplexy.  The  blood-pressure  is 
increased.  Cases  due  to  traumatism  are  of  most  imix>rtance,  both  from  a 
diagnostic  and  therapeutic  point  of  view.  If  extradural,  the  hemorrhage  b 
usually  from  a  branch  of  the  middle  meningeal.  When  such  is  the  case  the 
symptoms  are  characteristic.  They  consist  of  a  varying  period,  in  extreme 
cases  a  day  or  more,  in  which,  with  the  exception  of  a  brief  jjeriod  of  evidences 
of  concussion,  there  are  no  symptoms,  the  patient  pK>ssibly  going  about  his 
business.  Then  he  gradually  becomes  more  and  more  stupid,  muscular  twitch- 
ing, and  sQme  degree  of  paralysis  upon  the  side  opposite  the  seat  of  hemorrhage, 
and  if  the  posterior  branch  is  the  one  affected,  sensory  symptoms  appear.  A 
choked  disk  and  Babinski  reflex  may  also  be  found  on  this  side  and  a  dilated 
pupil  upon  the  side  of  the  hemorrhage  (Hutchinson's  pupil).  WTien  the 
hemorrhage  is  subdural  the  symptoms  usually  appear  more  quickly  and  the 
paralysis  is  more  profound.  In  these  cases  blood  will  be  found  in  the  cere- 
brospinal fluid. 

The  treatment  is  that  of  cerebral  hemorrhage  except  in  those  due  to  trau- 
matism, when  op>ening  the  skull  over  the  seat  of  hemorrhage  should  at  once  be 
done.     Gushing  has  recently  done  this  in  infantile  cases  with  success. 

HYPEREMIA 

Definition. — An  abnormal  increase  in  the  amount  of  blood  in  the  cerebral 
capillaries.  The  condition  is  not  in  any  way  associated  with  the  primary 
phenomena  of  inflammation. 

What  has  already  been  mentioned  in  the  case  of  h\'peremia  of  the  cord  b 
equally  true  in  this  case — viz.,  that  while  congestion  undoubtedly  may  take 
place,  there  is  nothing  symptomatically  pathognomonic  in  the  fact,  and  hence 
we  do  not  recognize  it  as  a  definite  clinical  entity.  The  transient  apoplecti- 
form seizures,  which  may  occur  during  the  course  of  paresis,  brain  tumors,  and 
multiple  sclerosis,  have  been  ascribed  to  a  sudden  congestion;  in  other  woHn 
a  localized  active  hyperemia.  They  should  be  treated  by  slight  elevation  of 
and  cold  iipplications  to  the  head,  mild  purgation,  and  bromids  internally. 

Passive  congestion  is  met  with  in  cases  of  obstruction  of  the  cerebral  sinuses 
and  veins,  and  is  due  to  pressure  on  the  superior  cava  or  the  innominate  or 
jugular  veins  by  tumors  or  am^urysms;  also  in  suffocation  and  strangling,  in 
cases  of  excessive  strain,  and  in  tricuspid  insufficiency. 

In  })assi\e  congestion  the  veins  and  sinuses  are  engorged  and  more  or  less 
edema  may  he  present.  It  may  be  suspected  if  in  cases  of  mitral  and  tricuspid 
valvular  disease  of  the  heart  chronic  headache  and  hel>etude  occur. 

The  treatment  in  such  cases  will  consist  in  endeavoring  to  restore  the 
circulation  to  as  near  the  normal  condition  as  possible  (p.  t)39). 

ANEMIA 

Definition. — A  condition  in  which  an  insufficient  amount  of  blood  ci^ 
culates  in  the  cerebral  capillaries. 
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It  is  due  to  exhausting  discharges  (diarrhea),  an  abnormally  slow  pulse 
or  weak  heart,  to  hemorrhage,  obstructive  endarteritis  of  the  vessels  supplying 
the  brain,  to  syncopal  attacks  and  dilatation  of  the  intestinal  vessels,  owing  to 
the  too  rapid  withdrawal  of  ascitic  fluid. 

Disease  of  the  blood  itself  may  also  cause  the  symptoms  attributed  to  ane- 
mia of  the  brain. 

Symptoms. — ^The  most  exaggerated  type  is  met  with  after  a  profuse 
hemorrhage.  There  are  pallor^  wetikness,  vertigo,  headache,  flashes  of  light, 
subjective  noises,  rapid  respiraiixm,  cool  skin,  possibly  profuse  sweating,  and 
in  extreme  cases  coma,  convulsions,  and  death.  We  are  more  familiar  with  the 
ordinary  fainting  attack.  When  cerebral  anemia  is  brought  about  more  slowly, 
"irritable  weakness"  results.  The  patient  is  either  somnolent,  dull  and  apathetic, 
or  he  may  be  a  victim  of  insomnia.  Headache,  vertigo,  tinnitus  aurium,  muscce 
volitantes,  and  lowered  muscular  power  are  present.  The  patient  becomes  irri- 
table on  the  slightest  provocation.  Marshall  Hall  has  described  a  group  of 
symptoms  as  "hydrocephaloid,"  from  their  resemblance  to  hydrocephalus; 
they  occur  especially  in  young  children  after  diarrhea.  There  are  pallor, 
kebetttde,  contracted  pupils,  and  depressed  fontanels.  The  somnolence  may  deepen 
into  a  coma  that  often  becomes  more  profound,  until  death  results. 

The  transient  attacks  of  paralysis  and  loss  of  consciousness  which  occur 
in  those  suffering  from  arterial  sclerosis  are  due  probably  to  a  localized  anemia 
caused  by  spasm  of  the  vessels  supplying  the  particular  part  of  the  brain 
affected. 

The  treatment  varies  with  the  cause.  The  recumbent  posture  is  always 
indicated,  and  in  some  cases  it  is  necessary  to  depress  the  head,  administer 
stimulants,  and  even  transfuse  or  inject  a  normal  saline  solution.  Ordinarily 
it  consists  of  improving  the  tone  of  the  circulation  and  quality  of  the  blood.  In 
the  transient  apoplexies  caused  by  arteriosclerosis,  nitroglycerin  in  full  doses 
is  of  service.  A  light  and  easily  assimilable  diet  should  be  given  during  con- 
valescence. 

EDEMA  OF  THE  BRAIN 

Definition. — An  infiltration  of  serum  into  the  subarachnoid  space  and 
a  greater  or  less  increase  of  ventricular  fluid,  with  or  without  infiltration  into 
the  brain  substance. 

Pathology. — The  fluid  is  chiefly  in  the  meshes  and  beneath  the  membrane. 
The  ventricular  fluid  is  increased  in  amount;  the  brain  substance  is  pale,  and  in 
some  cases  infiltrated  and  softened.  Microscopically,  lacunee  may  be  seen  in 
the  cerebral  tissue,  the  i>eri vascular  spaces  are  dilated,  and  some  slight  degree 
of  nerve-cell  degeneration  is  often  present. 

Etiology. — Edema  is  met  with  in  Bright's  disease,  in  senile  cerebral 
atrophy,  and  as  a  result  of  passive  hyperemia. 

Symptoms. — In  general,  the  symptoms  are  those  of  anemia,  though  noth- 
ing definite  is  known  of  them.    Since  the  con4ition  is  always  secondary,  it  may 
be  that  symptoms  directly  referable  to  the  edema  are  masked  by  the  primary 
Condition.    Cases  of  apoplexy  are  seen  occasionally  in  which  the  only  post- 
itiortem  finding  is  an  effusion  of  fluid  into  the  pia  and  ventricles.    This  has  been 
termed  "serous  ap>oplexy."    (See  also  Serous  Meningitis,  p.  1081.) 

The  treatment  is  that  of  the  primary  condition.  Lumbar  puncture  may 
be  employed. 

VASCULAR   DEGENERATION 

ArteriaL — The  cerebral  arteries  undergo  a  more  or  less  decided  degenerative 
cliange  in  the  majority  of  people  past  middle  life  (Bichat  said  seven-tenths). 
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CEREBRAL  HEMORRHAGE 

Definition. — ^Hemorrhage  into  the  brain-substance:  bleeding  into  the 
meninges  is  generally  embraced  in  the  definition  (p.  1111). 

Pathology  and  Etiology. — At  the  time  of  birth  and  during  the  first 
ten  years  of  childhood  there  is  some  tendency  to  cerebral  hemorrhage  (see 
p.  1123).  From  this  period  to  the  age  of  forty  the  liability  is  small;  after  this, 
it  progressively  increases.  The  predisposing  causes  are  alcoholism,  syphilis, 
and  gout.  Hereditary  influence  may  also  be  a  factor,  as  may  also  the  infectious 
fevers.  Rarely  it  complicates  scurvy  and  purpura  hemorrhagica.  The  exciting 
*  causes  are  lifting  heavy  weights,  straining  at  stool,  coitus,  and  mental  excite- 
ment; but  hemorrhages  occur  in  which  no  exciting  cause  can  be  determined. 
These  causes  are  usually  only  operative  in  those  predisposed.  Transient  apo- 
]dectiform  attacks,  due  to  sudden  congestion,  may  occur  in  multiple  sclerosis, 
brain  tumor,  and  paresis.  In  intracerebral  hemorrhage  the  blood  will  be  found 
to  have  infiltrated  the  brain  substance,  and,  if  extensive,  it  may  have  pene- 
trated into  the  ventricle.  In  such  cases  the  white  matter  is  torn  asunder, 
leaving  a  ragged  space  that  is  more  or  less  filled  with  recent  clot  and  fragment- 
ary gray  matter;  if  the  ventricles  have  been  entered,  blood  may  escape  from 
tl^  lowest  into  the  subarachnoid  space.  In  less  severe  cases  the  territory 
involved  is  less  extensive,  and  the  blood  may  occupy  a  single  space  or  several 
small  spaces,  forming  mere  separations  of  the  nerve-fibers.  Other  changes 
take  place  according  to  the  duration  of  the  case.  The  blood  changes  color 
and  gradually  grows  lighter,  while  reactive  inflammation  about  the  lesion 
results  in  the  formation  of  a  wall.  The  cyst — for  such  it  has  become  through 
fatty  degeneration  of  its  contents — may  remain  as  such  or,  when  the  lesion  is 
a  small  one,  connective  tissue  may  form  within  and  a  scar  result.  The  larger 
arteries  are  generally  atheromatous,  and  an  aneurysm  is  occasionally  met  with. 
The  actual  cause  of  the  hemorrhage  in  most  cases  is  the  ruptiu-e  of  a  miliary 
aneurysm,  which  is  a  tiny  dilatation  upon  a  small  vessel.  Many  of  these  can 
usually  be  seen  on  the  degenerated  vessels  of  a  brain  in  which  such  rupture 
has  occurred.  The  vessels  otherwise  present  the  changes  of  arteriosclerosis. 
A  vessel  may,  however,  rupture  when  miliary  aneurysms  are  not  present.  Hya- 
line degeneration  may  in  some  cases  be  the  condition  present.  Rupture  may 
also  occur  in  an  area  of  softening  due  to  extension  to  the  vessel  wall  of  some 
neighboring  form  of  inflammation.  Such  cases  appear  often  to  be  due  to  injury 
to  the  head,  the  hemorrhage  occurring  some  little  time  after  the  reception  of 
the  injury  (delayed  apoplexy).  It  is  very  seldom  that  the  actual  source  of 
the  hemorrhage  can  be  discovered. 

Secondary  degeneration  follows  a  lesion  occurring  in  the  motor  region  (the 
cortex  or  internal  capsule),  so  that  sclerotic  changes  can  be  traced  from  the 
cortex  through  the  corona  radiata,  internal  capsule,  crura,  pons,  and  medulla, 
to  the  termination  of  the  fibers  in  the  cord. 

Andral  states  that  varicose  veins  occur  in  the  pia,  and  that  they  occasion- 
ally rupture.  Capillary  hemorrhage  may  follow  the  plugging  of  a  large  v^ein, 
and  of  the  larger  vessels  any  one  or  more  may  he  involved,  but  it  has  been 
observed  that  hemorrhage  tends  to  take  place  at  particular  places.  In  more  than 
one-half  of  all  cases  the  lenticulostriate  artery  (Charcot's  artery  of  cerebral 
hemorrhage)  gives  way,  and  damages  the  lenticular  nucleus  and  internal  cap- 
sule. Other  regions  in  the  order  in  which  hemorrhage  occurs  are  as  follows: 
centrum  ovale,  cortex,  pons,  peduncle,  cerebellum,  optic  thalamus,  and  the 
posterior  and  anterior  parts  of  the  hemispheres.  Hemorrhage  into  the  cerebrum 
occurs  twenty  times  more  often  than  hemorrhage  into  the  cerebellum;  it  may 
take  place  into  the  brain  substance,  into  the  ventricles,  or  into  the  meninges. 
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d^ree  of  recovery  is  dependent  upon  the  resumption  of  function  of  slightly 
damaged  tissue  or  upon  the  compensatory  activity  of  the  other  side  of  the 
brain.  In  certain  cases  the  structural  damage  has  been  too  great,  and  per- 
manent paralysis  remains,  with  rigidity,  slight  wasting,  secondary  contractures, 
and  increased  deep  reflexes. 

Ingravescent  Apoplexy. — In  certain  cases  the  onset  is  slow,  consciousness 
being  lost  gradually.     Coma  deepens,  and  the  case,  as  a  rule,  terminates  fatally. 

Ventricular  Hemorrhage. — This  may  be  primary  or  secondary.  The 
symptoms  are  very  severe  and  death  soon  occurs.  Blood  may  be  found  in  the 
cerebrospinal  fluid  obtained  by  lumbar  puncture. 

Hemiplegia. — ^When  this  is  complete,  one  side  of  the  face  and  the  arm 
and  leg  of  one  side,  generally  the  same,  are  all  involved  (see  Pontine  Hemor- 
rhage). The  facial  palsy  is  not  complete,  the  frontalis  and  orbicularis  oculi 
escaping.  The  tongue  when  protruded  deviates  toward  the  paralyzed  side. 
As  a  rule,  the  arm  is  affected  to  a  greater  extent  than  the  leg.  The  trunk 
muscles,  those  of  the  upper  part  of  the  face  (p.  1060),  and  muscles  of  swallowing 
and  speech  nearly  always  escape  (see  p.  1019).  If  a  second  lesion  later  in- 
volves the  other  side,  bulbar  symptoms,  as  difficulty  in  swallowing,  indistinct- 
ness or  loss  of  speech,  and  complete  paralysis  of  the  tongue,  develop  with  more 
or  less  severity  (pseudobulbar  paby).  The  history  and  absence  of  atrophy 
of  the  tongue  (Ustinguishes  this  from  true  bulbar  palsy  (p.  1087) .  The  paralysis 
is  usually  spastic,  and,  therefore,  the  tendon  reflexes  on  the  paralyzed  side  are 
increased,  and  the  Babinski  phenomenon  is  present.  The  abdominal,  cre- 
masteric, and  other  skin  reflexes  are  lost  on  the  affected  side.  The  refle:j^es 
upon  the  unaffected  side  are  also  exaggerated,  but  the  pathologic  forms  are 
rarely  present.  If  the  lenticular  nuclevs  alone  is  involved  spasticity  occurs 
without  paralysis. 

Sensation  is,  of  course,  absent  during  the  period  of  unconsciousness.  Sub- 
sequent sensory  disturbances  are  not  constant  for  all  cases.  In  some  cases 
permanent  anesthesia  for  all  forms  of  sensation  upon  the  affected  side  persists, 
with  loss  of  the  skin  reflexes.  This  indicates  a  lesion  in  the  posterior  part 
of  posterior  limb  of  the  capsule,  and  lateral  homonymous  hemianopsia  is 
usually  associated.  Occasionally  only  dissociation  of  sensation  is  present, 
tactile  sensation  being  preserved,  while  muscular  and  thermal  sensation  are 
lost  or  diminished.  The  stereognostic  sense  is  often  seriously  disturbed  in  these 
cases. 

The  special  senses  may  be  tempK)rarily  perverted  or  their  functions  in  abey- 
ance, but  rarely  do  permanent  disturbances  occur. 

Pontine  Hemorrhage. — ^This  is  indicated  by  marked  contraction  of  the 
pupils,  temperature,  and  paralysis  of  cranial  nerves  upon  the  side  of  the 
hemorrhage  and  of  the  arm  and  leg  upon  the  other  (crossed  paralysis).  Bulbar 
symptoms  may  remain  permanently. 

Crossed  Hemiplegia. — When  a  lesion  occurs  in  the  lower  part  of  the  pons 
the  fibers  of  the  facial  nerve  that  are  involved  have  already  decussated ;  hence 
facial  palsy  occurs  on  the  same  side  as  the  lesion.  The  fibers  coming  from  the 
cortex  are  implicated  before  their  decussation,  so  that  paralysis  of  the  limbs 
occurs  on  the  side  opposite  to  the  lesion.  Lesion  of  the  crus  may  lead  to  oculo- 
motor paby  of  the  same  side,  and  palsy  of  the  face,  arm,  and  leg  of  the  opposite 

side. 

Reference  to  pp.  1017-1022  will  indicate*  the  symptoms  which  may  occur 

when  a  hemorrhage  occurs  in  other  parts  of  the  brain. 

Serous   Apoplexy. — The   cases    present   clinical   evidences   of   apoplexy, 

but  the  only  postmortem  finding  is  an  excess  of  serum,  and  thb  is  in  no  way 

responsible  for  the  apoplexy.    These  cases  probably  belong  in  the  same 
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particularly  if  the  deep  reflexes  are  exaggerated  on  the  flaccid  side,  and  a  Babin- 
ski  reflex  and  conjugate  deviation  of  the  head  and  eyes  present,  the  probability 
is  that  it  is  an  apoplectic  attack.  It  is  of  great  importance  to  tell  whether  the 
condition  is  due  to  hemorrhage,  embolism,  or  thrombosis,  although  at  times 
this  may  be  impossible.  The  tabulated  points  of  distinction  given  below  may 
afford  aid: 


Embolism 

Early  adult  life. 

Previous  development  of  cardiac  disease 
following  acute  rheiunatism,  sepsis, 
chronic  valvular  disease,  aneurysm, 
pregnancy. 


During  the  attack  there  is  an  absence  of 
congestion  of  the  face;  the  pulse  is 
normal;  in  cardiac  affections  it  is  ac- 
celerated and  irregular. 

Temperature  normal  or  but  slightly  dis- 
turbed. 


The  attack,  as  a  rule,  is  short;  if  there  is 
a  protracted  embolic  infarction,  the 
duration  is  long;  usually  the  circula- 
tion adjusts  itself  promptly. 

Hemiplegia  is  right-sided  usually.  Paral- 
ysis may  occur  first,  followed  by  convul- 
sions and  coma. 

Ophthalmoscopic  Examination 


Hemorrhaqe 

Late  adult  life;  in  early  life  rare. 

Cardiac  hjrpertrophy,  arteriosclerosis,  in- 
creased arterial  tension.  In  children, 
previous  infectious  disease. 

History  that  the  patient  up  to  the  time 
of  attack  was  well;  also  the  finding  of 
casts  in  urine  and  other  symptoms  of 
chronic  nephritis. 

During  the  attack  there  are  noted  flushes 
(reddish)  of  the  face,  pulsating  carotids, 
and  slow  pulse. 

Temperature  during  the  attack  is  sub- 
normal, followed  by  a  rise,  especially  on 
paralyzed  side. 

The  duration  is^  as  a  rule,  longer.  Coma 
of  long  duration  (about  two  days)  gives 
a  very  unfavorable  prognosis. 


Remote  effects  quite  frequent;  alteration 
in  the  urine — albuminuria,  polyuria. 


At  times  the  ophthalmoscope  reveals 
either  a  recent  or  an  old  embolus  in  the 
arteria  centralis  retinse. 


Thrombosis 

Prodromes,  as  transient  attacks  of  weak- 
ness, numbness,  vertigo  and  headache, 
frequent. 

Consciousness  frequently  preserved. 

A^  of  patient  greater  (after  fifty),  except 
m  syphilitic  cases,|when  it  may  occur  in 
early  adult  life. 

Pandysis  may  develop  slowly,  sometimes 
several  taking  hours  to  become  complete. 

Temperature  changes  not  so  markea  (ini- 
tial fall  followed  hy  rise). 

Attacks  occur  while  patient  is  at  rest 
(during  sleep). 

Pulse  w^,  breathing  quiet.  Face  not 
flushed.     Vessels  atheromatous. 

Pupillary  disturbances  not  marked. 


The  retinal  arteries  may  show  various 
stages  of  arteriosclerosis;  as  a  result  there 
may  be  a  hemorrhagic  retinitis  or  there 
may  be  a  thrombus  of  the  central  vein  of 
the  retinae.  A  mild  degree  of  choked 
disk  may  be  present. 

Hemorrhage 
Prodromes  not  very  frequent. 


Usually  lost. 

More  apt  to  occur  between  forty  and  fifty. 


Develops  at  once. 

Temperature  changes  marked. 

Attack  occurs  during  physical  exertion. 

Pulse  slow  and  full,  blood-pressure  in- 
creased, breathing  stertorous,  face 
flushed. 

Pupils  unequal  or  contracted. 


It  is  not  an  uncommon  occurrence  to  have  patients  brought  to  a  hospital 
dazed  and  smelling  of  liquor.  These  should  always  be  carefully  watched,  for 
mistakes  readily  occur,  and  many  such  cases  have  been  condemned  to  a  prison- 
cell  when  they  were  really  suffering  from  cerebral  hemorrhage. 

Treatment.— If  a  diagnosis  of  hemorrhage  cannot  be  positively  made, 
caie  must  be  taken  not  to  do  hann:  should  be  expec- 
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often  fatty  change.  The  color  of  the  part  varies  with  the  amount  of  blood. 
In  recent  cases  it  is  red.  As  the  hemoglobin  is  absorbed  a  yellow  color  appears, 
and  soon  predominates.  Red  and  yellow  softening  are  found  chiefly  in  the 
cortex.  TTie  so-called  white  softening  is  met  with  particularly  in  the  white 
matter.  A  variety  of  red  softening  in  which  numerous  small  hemorrhages  exist 
has  been  termed  "capillary  apoplexy/*  while  plcupies  jaunes  is  the  term  given  by 
the  French  to  a  form  of  yellow  softening  often  seen  in  the  cortex  of  old  people. 
The  ultimate  changes  depend  in  a  great  measure  upon  the  extent  of  the  lesion. 
If  this  is  small,  the  granular  d^ris  is  absorbed,  and  the  proliferation  of  connec- 
tive tissue  results  in  the  formation  of  a  scar.  On  the  other  hand,  if  large  the 
solid  elements  are  removed,  and  the  cavity  that  remains  contains  more  or  less 
fluid  (a  cyst).  In  many  instances  fibers,  trabecute,  and  even  vessels  that  have 
escaped  destruction  pass  through  the  cyst. 

Thrombosis. — ^Definition. — Obstruction  of  a  vessel  due  to  clotting  in 
9iiu,    This  may  occur  (a)  in  the  arteries  or  (6)  in  the  veins  and  sinuses. 

In  the  Arteries. — Etiology. — ^Thrombosis  results  from  disease  of  the 
vessel  wall,  atheroma,  endarteritis,  or  syphilitic  arteritis,  extension  from 
surrounding  diseased  areas,  traumatism,  in  aneurysms,  in  depraved  blood 
states,  and  at  the  seat  of  lodgment  of  an  embolus.  Thrombosis  of  a  cerebral 
vessel  may  rarely  follow  ligation  of  the  carotid.  In  general  we  may  say  throm- 
bosis results  from  (1)  changes  in  the  vessel  wall,  (2)  retardation  of  the  blood- 
current,  and  (3)  hjT)ercoagulability  of  the  blood.  It  occurs  most  frequently 
in  the  middle  cerebral,  basilar,  internal  carotid,  and  vertebral  arteries. 

Pathology. — ^The  changes  in  the  brain  tissue  are  precisely  those  described 
under  Embolism.  Within  the  vessel  a  clot  is  found  adherent  to  the  vessel  wall, 
and  extending  from  the  nearest  large  branch  on  the  proximal  side  to  the  con- 
tracted branches  on  the  distal  side.  If  of  recent  and  rapid  formation,  it  is 
always  of  a  red  color.  The  slower  the  formation,  the  paler  the  color.  Such 
clots  are  often  laminated.  The  ultimate  changes  are  contraction  and  atrophy, 
or,  more  rarely,  calcification,  or  even  softening  and  removal,  the  vessel  again 
becoming  patulous. 

In  the  Veins  and  Sinuses. — Etiology. — ^Thrombosis  may  be  (1)  prim- 
ary, due  to  general  causes,  or  (2)  the  result  of  local  changes. 

Primary  thrombosis  is  less  common  than  the  secondary  variety.  It  is  met 
with  in  marasmic  children  (one  of  the  causes  of  infantile  hemiplegia — Gowers), 
in  which  the  clot  is  called  marantic  thrombosis,  cachexia,  phthisis,  carcinoma, 
and  in  blood  dyscrasiae  (anemia,  chlorosis). 

Secondary  thrombosis  usually  results  from  an  extension  of  neighbonng 
forms  of  inflammation,  caries  of  the  bone,  middle-ear  disease,  or  meningitis. 
It  may  also  be  due  to  fracture  of  the  skull  or  compression  of  a  sinus  by  a  tumor. 

Pathology. — In  primary  thrombosis  the  most  common  seat  is  the  sui)erior 
longitudinal  sinus.  From  this  it  spreads  into  the  veins  of  both  sides,  and  fre- 
quently also  into  the  lateral  sinuses  of  one  or  both  sides.  In  secondary  throm- 
bosis the  sinus  nearest  the  local  disease  suffers.  The  veins  emptying  into  the 
sinus  involved  become  distended,  often  rupture,  and  in  consequence  the  brain 
tissue  and  pia  become  infiltrated.  When  the  veins  of  Galen  are  blocked  serum 
escapes  into  the  ventricles.  Red,  yellow,  and  white  softening  is  met  with  as  a 
final  result  of  the  extravasation.  Secondary  thrombi  are  usually  septic,  and 
give  rise  to  abscess  formation. 

Symptoms.— FoUowing  Embolism  or  Thrombosis  of  Arteries. — ^The  symp- 
toms necessarily  depend  upon  the  position  and  extent  of  the  lesion.  Extensive 
lesions  may  occur  in  those  p<»tioiis  of  the  brain  that  never  yield  any  localizing 
symptoms — ^the  frontal  iegioii»  Iv  ^-vwa  the  etiologic  di£Fer- 

enoes  the  clinical  pictures  of  m  follows:  In 
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be  made  to  prevent  the  spread  of  the  process.  Rest  in  bed  with  the  head 
low  should  be  insisted  on.  When  shock  is  present,  it  must  be  met  by  gentle 
stimulation,  ammonium  carbonate,  and  even  by  alcohol  and  digitalb  in  some 
cases;  hot-water  bottles  may  be  applied  to  the  body.  Citric  acid,  in  the  form 
of  lemon-juice,  may  be  given  to  prevent  further  coagulation.  Venesection 
is  oontraindicated.  The  bowek  should  be  made  to  move  gently  and  purgation 
should  be  avoided.  Nitroglycerin  and  small  doses  of  the  iodids  are  useful  in 
thrombosis.  If  the  blood-pressure  is  low,  caifein  may  be  added.  Later,  as 
stated,  symptoms  of  irritation  often  appear.  In  such  cases  the  bromids  should 
be  given,  and  also  a  diaphoretic  mixture,  or  ice  should  be  placed  to  the  head. 
In  any  case  in  which  syphilis,  rheumatism,  gout,  chorea,  or  other  malady 
capable  of  causing  or  adding  to  the  trouble  exists,  the  original  disease  should 
be  treated  promptly  and  thoroughly.  In  the  meantime  efforts  should  be  made 
to  improve  the  patient's  general  tone  by  the  strict  observance  of  hygienic 
and  dietetie  rules. 

Of  Thrombosis  of  Veins  and  Sinuses, — ^Treatment  in  these  cases  depends 
largely  on  the  cause.  In  the  primary  form  it  is  that  of  the  systemic  disease. 
Good,  wholesome,  and  easily  assimilable  food  should  be  given,  together  with 
a  tonic  treatment.  In  secondary  thrombosis  careful  search  should  be  made 
for  pent-up  inflammatory  products,  which  should  be  liberated  at  the  earliest 
possible  moment.  The  brilliant  results  of  operative  interference  in  some  ap- 
parently hopeless  cases  should  suggest  its  employment  whenever  there  is  good 
reason  for  suspecting  septic  sinus  thrombosis.  The  emunctories  must  act 
freely.  Counterirritation  applied  to  the  neck  is  of  questionable  value,  but 
internally  quinin,  iron,  and  strychnin,  and,  if  stimulation  is  necessary,  am- 
monia and  alcohol,  will  all  be  useful. 
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The  paralysis  may  involve  all  four  extremities  (diplegia),  or  be  monoplegic, 
paraplegic,  or  hemiplegic  in  its  distribution. 

Etiology. — ^They  may  be  congenital  or  develop  during  the  first  few  years 
of  life,  usually  within  the  first  two.  The  former,  in  the  great  majority  of  in- 
stances, are  due  to  meningeal  hemorrhage,  usually  occurring  during  birth. 
In  such  cases  there  is  often  a  history  of  difficult  or  forceps  delivery;  it  may 
occur,  however,  during  easy  labors.  When  due  to  this  cause,  the  symp- 
toms are  frequently  diplegic,  but  may  be  either  hemiplegic  or  paraplegic. 
Some  are  possibly  due  to  a  fetal  meningo-encephalitis  due  to  infectious  dis- 
ease in  the  mother,  or  traumatism,  especially  abdominal,  while  pregnant;  an- 
other cause  may  be  lack  of  development  of  the  motor  tracts,  and  in  such  cases  a 
history  of  premature  labor  may  be  obtained.  Either  neurotic  taints,  alcoholism, 
or  syphilis  in  the  parents  may  have  some  influence  in  the  causation.  The  con- 
genital cases  have  been  known  as  Little^s  disease  and  birth  palsy.  Jaundice  in 
the  newborn  is  also  a  cause. 

The  hemiplegic  form  is  most  frequent  in  the  latter  group.  These  cases 
usually  follow  the  infectious  diseases,  and  are  due  in  some  instances  to  either 
hemorrhage,  thrombosis,  or  embolism  in  a  branch  of  the  middle  cerebral  arteiy ; 
others  may  be  due  to  a  cortical  polio-encephalitis  (Striimpell)  (p.  1127). 

Pathology. — If  the  patient  live  for  a  number  of  years,  the  following 
lesions  may  be  found:  atrophy  and  sclerosis,  either  of  a  group  of  convolutions^ 
an  entire  lobe,  or  the  hemisphere  is  most  frequent.  Tlie  affected  parts  are 
firm  and  hard,  and  the  convolutions  smaller  than  the  normal.  The  sclerosis 
may  be  diffuse,  and  there  may  be  nodular  projectmia  QufDortiODhic  sderoos). 
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The  history  of  the  development  of  this  condition  and  absence  of  cerebral  symp- 
toms easily  distinguish  the  two.  Athetosis  may  be  mistaken  for  chorea;  the 
history  and  presence  of  evidence  of  disease  of  the  pyramidal  tracts  and  rhythmic 
character  of  the  movements  are  sufficient  to  make  the  distinction.  Children 
with  visible  telangiectasis  who  develop  cerebral  symptoms  may  also  have  the 
brain  similarly  affected.  Forms  of  diffuse  sclerosis  of  the  brain  have  also  been 
described  in  young  children  some  of  which  are  due  to  hereditary  syphilis. 
Another  type  described  by  Krabbe^  is  a  family  disease,  the  symptoms  of  which 
appear  at  about  the  age  of  five  months  and  are  characterized  by  intense  spas- 
ticity, tonic  spasms  aggravated  by  peripheral  irritation,  and  sometimes  nys- 
tagmus and  atrophy  of  the  optic  nerve.  Death  occurs  in  five  or  six  months. 
Another  type  resembles  multiple  sclerosis  (p.  1140). 

Prognosis  and  Treatment. — ^This,  as  regards  duration  of  life,  is  good; 
as  regards  disability  and  cure,  is  bad.  The  symptoms  may  be  relieved. 
If  the  diagnosis  of  hemorrhage  during  labor  is  suspected,  lumbar  puncture 
should  be  done,  if  confirmed  and  improvement  is  not  caused  by  the  puncture 
the  skull  may  be  opened  and  the  clots  removed,  as  has  been  successfully  done 
by  Gushing.  If  spasticity  is  much  greater  than  paralysis,  relief  may  be  ob- 
tained by  cutting  some  of  the  p)osterior  nerve-roots,  as  recommended  for 
lateral  sclerosis  (p.  1104).  Usually  the  treatment  consists  in  passive  move- 
ments and  electricity  applied  to  the  extensor  muscles  to  overcome  the  spasticity. 
Tenotomies  and  tendon  transplantations  may  also  be  necessary.  Sharpe  and 
FarrelP  have  performed  cerebral  decompression  in  a  number  of  cases  with 
encouraging  results.  The  cases  so  operated  upon  were  those  in  which  there 
was  a  history  of  difficult  labor  and  in  whom  ophthalmoscopic  examination 
showed  evidences  of  intracranial  pressure.  The  failure  of  mental  p>ower,  if 
it  exists,  must  be  treated,  if  not  too  extreme,  by  proper  educational  measures, 
and  the  epileptiform  convulsions,  if  they  occur,  by  the  measures  recommended 
for  that  disease  (p.  1160.) 
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This  is  a  rare  condition  described  by  Wilson.^  It  may  attack  several  mem- 
bers of  a  family,  but  is  not  hereditary.  It  always  occurs  in  young  people, 
and  may  be  either  acute  or  chronic.  The  symptoms  consist  of  bilateral  tremor 
of  the  limbs  which  is  increased  by  volitional  movement  (sometimes  the  head  also 
is  affected);  spasticity  of  the  limbs  and  face;  dysphagia  and  dysarthria  and 
finally  anarthria;  sometimes  causeless  laughter  and  emotionalism;  difficulty 
in  maintaining  the  equilibrium  owing  to  the  spasticity;  sometimes  transitory 
mental  symptoms.  There  is  no  real  motor  weakness  and  the  reflexes  are 
normal.  Cirrhosis  of  the  liver  is  always  associated,  but  no  evidence  of  disease 
of  the  liver  is  present  during  life.  Death  occurs  in  from  six  months  to  five 
years,  and  in  all  the  cases  examined  a  bilateral  symmetric  softening  of  the 
lenticular  nucleus  was  found.  Wilson  believes  it  to  be  due  to  a  toxin  which 
probably  has  some  relation  to  the  cirrhosis  of  the  liver.  In  this  connection 
the  softening  of  the  lenticular  nuclei,  due  to  carbon  monoxid  poisoning,  is  of 
interest.  These  cases,  the  symptoms  of  which  may  appear  several  days  after 
the  patient  has  apparently  recovered,  have  spasticity  of  the  limbs  and  stupor, 
the  reflexes,  however,  may  be  increased  and  the  Babinski  phenomenon  present.^ 
(See  also  Pseudosclerosis,  p.  114S). 

>  Bimn,  1916,  p.  74. 

*Jour.  Amer.  Med.  ^ 

•  Brmn,  1912,  p. » 
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Chronic  abscess  develops,  as  a  rule,  insidiously;  of  the  general  symptoms, 
fever  of  a  hectic  type  is  most  important,  and  there  is  usually  a  moderate  leuko- 
<^ytosis.  The  pulse  may  be  very  slow.  Headache,  often  severe  and  localized, 
is  common,  and  there  may  be  frequent  vomiting.  There  is  often  vertigo, 
occasionally  convulsions,  and  sometimes  choked  disks.  Cachexia  may  also 
occur.  The  focal  symptoms  are  of  the  utmost  importance.  The  conmionest 
is  hemiparesis  of  die  opposite  side,  but  hemianopsia,  hemihypesthesia,  or 
unilateral  loss  of  the  muscle  sense,  and  astereognosis  may  also  be  present. 
A  peculiar  feature  of  chronic  abscess  is  the  slowly  progressive  character  of  the 
symptoms,  indicating  extension  forward  or  backward  in  the  line  of  least  resist- 
ance, and  not  increasing  pressure  in  one  place,  as  in  the  case  of  tumor.  Oc- 
casionally the  abscess  ruptures  spontaneously  into  one  of  the  cavities  of  the 
head  (nasal,  aural),  and  temporary  relief  may  be  experienced.  An  abscess 
may  be  'latent"  in  almost  any  region,  these  latent  abscesses  being  typified  in 
certain  cases  of  congenital  heart  disease.  I  do  not  think  they  were  suspected 
during  life  in  any  of  the  cases  reported  thus  far,  and  therefore  optic  neuritis 
has  not  been  looked  for.  When  the  abscess  is  due  to  ear  disease,  phlebitis  of 
the  lateral  and  superior  petrosal  sinuses  frequently  coexists;  in  such  cases  there 
will  be  edema  about  the  ear  and  neck  and  hardness  of  the  jugular  veins. 

Diagnosis. — In  the  acute  cases  following  injury  little  difficulty  presents 
as  a  rule,  though  even  in  this  group  a  latent  period  may  exist.  With  such  a 
history,  however,  the  onset  of  headache,  fever,  delirium,  and  convubive 
movements  is  decidedly  suspicious,  and,  should  optic  neuritis  also  exist,  practi- 
cally no  doubt  can  remain.  When  aural  or  nasal  disease  exists  the  head  symp- 
toms should  be  carefully  studied,  since  they  are  prone  to  develop  in  ear  disease 
soon  after  a  cessation  in  the  discharge.  A  slow  pulse  associated  with  fever  is 
very  characteristic  of  abscess. 

Differential  Diagnosis. — Brain  tumor  usually  runs  a  more  chronic  course, 
and  is  seldom  accompanied  by  fever,  at  least  not  until  its  final  stage.  The 
causes  of  abscess  are  absent  except  in  the  case  of  tubercular  tumors,  when 
abscess  may  be  associated.  It  may  be  impossible  to  differentiate  cerebral 
abscess  from  meningitis,  and  the  two  conditions  often  coexist,  as  already  stated. 

The  prognosis  is  always  grave. 

Treatment. — ^When  an  abscess  b  diagnosed  immediate  operation  is  in- 
dicated. Suspected  cases  may  be  treated  symptomatically  unless  focal 
symptoms  develop.  It  must  be  remembered,  however,  that  in  a  great  many 
cases  no  localizing  symptoms  appear,  and,  since  we  know  that  most  abscesses 
occur  either  in  the  temporosphenoidal  lobe  or  in  the  cerebellum,  when  we  have 
reason  to  suspect  the  presence  of  one,  these  regions  should  be  explored. 

ACUTE  HEMORRHAGIC  ENCEPHALITIS 

* 

Definition  and  Varieties. — ^This  is  a  condition  characterissed  by 
foci  of  inflammation  scattered  throughout  the  gray  matter  of  the  brain  that 
are  not  accompanied  by  suppuration.  The  cortex  alone  may  be  affected 
(encephalitis  of  Striimpell),  and  a  certain  number  of  cases  of  cerebral  palsy 
in  children  (p.  1123)  are  due  to  the  process  being  localized  in  the  motor  region. 
Adults  also  may  be  attacked.  The  gray  matter  about  the  aqueduct  of  Sylvius, 
with  involvement  of  the  nuclei  of  motor  nerves  of  the  eye,  is  a  frequent  seat 
^lio-encephalitis  superior  of  Wernicke).  The  nuclei  of  other  motor  cranial 
nerves  may  be  affected  (acute  bulbar  palsy  or  polio-encephalitis  inferior). 
The  cerebellum  also  may  be  involved.  These  forms  may  occur  either  separately 
or  combined. 

Etiology* — ^These  are  chiefly  chronic  alcoholism  and  the  acute  infectious 
diseases,  especially  influenza  and  the  virus  of  acute  anterior  poliomyelitis 
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are  most  pronounced  in  the  regions  mentioned  in  the  definition.  Microscopic- 
ally are  seen  hemorrhages,  engorgement  of  blood-vessels,  rouii J-cell  infiltration, 
*  gliosis,  chromatolysis,  neuronophagia,  and  other  evidences  of  cellular  degenera- 
tion. Similar  conditions  are  found  in  acute  anterior  p>oliomyelitis  and  to  a 
certain  extent  in  syphilis.  The  intensity  of  the  hemorrhages  is  characteristic.^ 
The  lethargy  has  been  explained  as  follows :  All  sensory  stimuli  pass  by  way 
of  the  optic  thalamus  to  the  cortex,  and  as  it  is  so  frequently  the  seat  of  the 
lesions  of  the  disease  the  stimuli  are  interrupted  there  on  the  way  to  the 
cortex.* 

Symptoms. — ^The  onset  may  be  sudden,  but  usually  several  days  are  re- 
quired for  the  symptoms  to  develop.  These  vary  somewhat.  At  first  there  may 
be  some  headache  and  fever  with  the  development  of  apathy  and  apparent 
drowsiness;  the  patient  can  usually  be  aroused,  however.  The  facial  expression 
is  often  mask-like.  Paralysis  of  various  cranial  nerves,  esp>ecially  the  third, 
sixth,  and  seventh,  usually  develops.  They  may  be  slight  or  absent.  The 
ophthalmoplegia  is  usually  bilateral,  but  frequently  not  complete.  Diplopia 
may  be  complained  of  as  an  early  symptom.  In  some  cases  the  apathy  does 
not  develop  for  several  days  and  be  preceded  by  either  euphonia  or  delirium, 
or  it  may  never  be  marked.  Other  symptoms  which  may  be  present  are  ex- 
treme restlessness,  mania,  marked  hallucinations,  especially  of  sight,  tremor 
of  the  paralysis  agitans  type,  muscular  twitchings,  especially  of  the  abdom- 
inal muscles,  catatonia,  giddiness,  vomiting,  slight  meningeal  s>inptoms,  as 
rigidity  of  the  neck  and  Kemig's  sign.  Rarely  symptoms  pointing  to  in- 
volvement of  the  pyramidal  tracts  may  be  present.  Bassoe'  has  described 
cases  in  which  there  was  pain  in  the  limbs.  The  disease  may  develop  at  any 
age.  Tilney*  mentions  3  cases  occurring  in  infants  between  four  and  six 
weeks  old. 

Examination  of  the  cerebrospinal  fluid  is  often  negative.  Pleocytosis  and 
increased  pressure  may,  however,  occur.     A  mild  leukocytosis  is  present. 

Progjnosis. — ^The  mortality  in  different  series  of  cases  reported  has  varied 
from  3  to  nearly  50  per  cent.  It  is,  therefore,  a  serious  disease.  Death  may 
occur  in  a  few  days  or  not  for  a  number  of  weeks.  More  or  less  residual 
paralysis,  muscular  rigidity,  or  tremor  may  be  left  in  those  who  recover,  and 
a  neurasthenic  state  may  continue  for  some  time. 

Diagnosis. — ^The  disease  must  be  distinguished  from  hemorrhagic  enceph- 
alitis of  the  ordinary  type,  acute  anterior  poliomyelitis,  tubercular  meningitis, 
cerebrospinal  syphilis,  brain  tumor,  and  botulism.  Sporadic  encephalitis  (p. 
1127)  follows  an  acute  infectious  disease  or  either  metallic  or  alcoholic  poisoning. 
Stupor  is  not  a  prominent  symptom.  The  history  of  development  is  not  that 
of  anterior  poliomyelitis  {Me),  Tubercular  meningitis  occurs  usually  in  child- 
hood, headache  at  first  is  intense  and  cranial  nerve  palsies  develop  later  in  the 
disease.  The  acute  onset  and  fever  eliminate  both  tumor  and  syphilis.  Either 
ptomain  poisoning  or  botulism  follows  the  ingestion  of  certain  articles  of  food, 
and  others  who  have  partaken  of  it  will  probably  have  symptoms. 

Treatment. — ^This  is  symptomatic.  Plenty  of  easily  digested  food  should 
be  given  and  elimination  encouraged.  Lumbar  puncture  has  apparently  been 
of  value.  Hexamethylenamin  or  salol  may  be  given.  In  view  of  the  obser- 
vations of  Loewe  and  Strauss^  cleansing  and  disinfecting  of  the  naso- 
pharynx as  in  acute  poliomyelitis  is  important. 

^Loe.  cU.,  also  Tilney  and  Riley,  Neurdog.  Bulletin,  March,  1919,  p.  106;  also  Kin- 
nier-Wilflon,  The  Lancet,  July  6,  1918,  p.  7. 

«  Flexner,  Jour.  Amer,  Med.  Assoc.,  March  27.  1920,  Ixxiv,  866 
*Jour.  Amer.  Med.  Assoc.,  April  10,  1920,  Ixxiv,  1009. 
*  Loc.  cU.  •  Loc.  cU. 
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INTRACRANIAL  GROWTHS 

{Brain  Twnora) 

Owing  to  their  close  relationship,  new  growths,  both  of  the  brain  and  mem- 
branes, are  here  considered. 

Pathology. — ^Rindfleisch  has  classified  intracranial  tumors  according  to 
the  tissue  from  which  they  spring,  thus: 

1.  Having  their  origin  in  the  membranes,  either  extracerebral  or  intraven- 
tricular; these  include  tubercle,  gumma,  carcinoma,  sarcoma,  m^'xoma,  lipoma^ 
cholesteatoma,  and  psammona;  small  fibroids  have  also  been  described.  En- 
chondroma  and  osteoma  may  arise  from  the  falx  or  from  the  bones  of  the  skull. 

2.  From  bloodrvessels:  to  this  group  belong  aneurysms,  tubercles,  and 
gummata. 

3.  Originating  in  the  neurogliar  tissue:  glioma. 

4.  Originating  in  the  connective  tissue:  sarcoma. 

•I  will  here  consider  these  new  growths  in  the  order  of  frequency  with  which 
they  are  met : 

1.  Tubercle  is  most  common  in  children  and  young  adults,  and  is  genendly 
multiple  (see  Tuberculosis,  p.  278). 

2.  Sarcoma  is  usually  of  the  round-  or  spindle-celled  variety;  there  may  abo 
be  melanotic  lympho-  or  fibrosarcomata.  Sarcomata  are  apt  to  diffuse  them- 
selves through  the  brain  substance  quite  rapidly. 

3.  Glioma. — Infiltrating  tumors,  generally  single,  and  showing  no  definite 
line  of  demaraction  from  the  surrounding  brain  structure.  They  may  be  soft, 
even  telangiectatic,  or  quite  firm.    They  often  run  a  very  chronic  course. 

4.  Gummata  are  generally  small  and  often  multiple.  They  spring  from  the 
membranes  or  the  adventitia  of  blood-vessels,  or  from  connective-tissue  aeptM. 
Frequently  they  are  attached  to  the  periosteum  of  the  skull. 

5.  Carcinomata  are  secondary  growths,  and  are  generally  small  and  round, 
but  in  some  cases  they  perforate  the  bones  of  the  skull,  producing  a  fungus 
hematoides. 

6.  Fibromata  are  not  common.  They  either  grow  in  the  membranes  or 
aid  in  the  formation  of  a  mixed  tumor,  as  fibrosarcoma.  Other  tumors 
met  with  less  frequently  are  as  follows:  7.  Osteoma.  8.  Enchondroma.  9. 
Myxoma.    10.  Lipoma.    11.  Angioma.    12.  Cholesteatoma. 

13.  Hydatids  are  rare,  especially  in  America.  They  may  develop  in  any 
part  of  the  brain  or  its  membranes,  and  are  said  to  occur  most  frequently  in 
children.     14.  Cysticerci  may  also  occur  in  the  brain  or  its  membranes. 

15.  Brain-cysts  are  probably  most  often  due  to  absorption  of  areas  of  soften- 
ing from  any  cause,  but  they  also  occur  between  the  dura  and  skull,  as  has  been 
described.  The  lack  of  cerebral  substance,  due  either  to  imperfect  develop- 
ment or  to  atrophy  following  vascular  obstruction  or  injury  at  birth,  has  been 
termed  "porencephalia"  by  Hesche. 

Etiology. — Age  and  sex  are  the  chief  factors;  tuberculosis  is  far  more 
common  in  children  than  in  adults,  while  gummata  when  found  appear  almost 
invariably  in  adults,  as  do  malignant  growths.  As  a  whole,  new  growths  are 
more  common  between  the  twentieth  and  fortieth  years,  and  males  are  more 
often  afTected  than  females.  Traumatism  seems  to  be  an  exciting  cause  in 
some  instances. 

Symptoms. — These  are:   (1)  General  and  (2)  focal. 

General  Sjrmptoms. —  Headache  varies  in  degree  and  character;  it  is  not  of 
any  value  as  a  localizing  symptom,  nor  is  tenderness  on  pressure.  Tendemes? 
upon  pt^rcussion,  however,  is  often  detected  in  the  neighborhood  of  the  tumor. 

Veriigo  in  a  mild  form  is  quite  a  common  symptom.  In  cerebellar  case 
it  is  often  very  marked. 

Vomiting  occurs  in  most  cases,  and  generally  bears  no  relation  to  the  tin* 
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of  taking  food;  this  constitutes  an  important  point  in  the  diagnosis.  The 
vomiting  is  apt  to  be  exaggerated  in  cerebellar  tmnor. 

Papilledema  or  choked  disk  (p.  1051)  is  present,  according  to  Gowers, 
in  four-fifths  of  all  cases;  in  82  per  cent,  according  to  Oppenheim,  and  in  two- 
thirds  according  to  Knapp.  It  occurs  most  frequently  and  early  in  tumors 
beneath  the  tentorium.  It  may  develop  i^pidly  and  lead  to  complete  blind- 
ness by  the  development  of  consecutive  atrophy,  or,  more  slowly,  and  even 
show  very  little  if  any  loss  of  sight  for  a  long  time.  It  is  usually  bilateral,  but 
often  more  pronounced  on  one  side  than  the  other.  In  many  cases  this  is  on 
the  side  of  tie  growth.  In  rare  cases  there  is  progressive  atrophy  of  the  nerves 
without  swelling.  Headache,  vomiting,  and  choked  disk  are  "classical  symp- 
toms" of  brain  tumor,  and  when  met  with  simultaneously  are  quite  character- 
istic.   Reversal  and  interlacing  of  color  fields  may  also  be  met  with  (p.  1179). 

Menial  disturbance  is  very  commop.  Dulness  and  stupor  are  most  reliable 
evidences  of  intracranial  growth,  and  especially  when  occurring  with  any  of 
the  above  symptoms.  The  patient  may  be  emotional  or  hysteric.  Pseudo- 
apoplexy  may  occur  as  the  result  either  of  the  growth  or  of  hemorrhage  taking 
place  about  it. 

ConvtUsions  are  focal,  either  jacksonian  (p.  1018)  or  general,  depending 
on  the  location  of  the  lesion. 

Constitutional  and  other  symptoms  may  include  progressive  weakness,  loss 
of  appetite  and  of  flesh,  amenorrhea,  infantilism,  pupillary  changes,  and  changes 
in  the  pulse,  respiration,  etc.,  and  possibly  slight  fever.  In  certain  tumors 
in  the  basal  ganglia  hyperpyrexia  occurs.  High  fever  is  often  significant  of 
meningeal  inflammation,  as  in  syphilitic  cases. 

The  focal  symptoms  are  of  two  kinds:  first,  those  due  to  direct  local  action 
(irritation  or  compression),  and  second,  those  due  to  changes  occurring  about 
growth — indirect  irritation,  hemorrhage  or  softening,  or  merely  congestion; 
thus  can  intermission  or  remission  in  symptoms  be  explained.  The  pages 
devoted  to  cerebral  localization  should  also  be  consulted.  The  chief  regional 
symptoms  are  as  follows  in — 

(a)  Tumors  in  the  prefrontal  region.  Headache,  not  limited  to  the  frontal 
region,  with  more  or  less  mental  impairment  and  drowsiness  (though  this  is 
not  constant  by  any  means) ;  and  perhaps  a  disturbance  of  the  sense  of  smell. 
No  motor  or  sensory  symptoms  are  present,  as  a  rule,  although  vertigo  and 
ataxia  of  the  cerebellar  type  have  been  observed.  The  tumor  may,  however, 
grow  backward,  and  either  encroach  on  the  motor  region  or  cause  motor 
symptoms  indirectly.  Downward  growth  would  result  in  aphasia.  A  tendency 
to  punning  or  joking  (witzelsucht)  has  been  noticed  in  some  cases.  Motor 
apraxia  is  sometimes  present.  On  the  side  of  the  lesion  there  is  often  retro- 
bulbar neuritis  and  rebounding  pupil  followed  by  optic  atrophy,  while  papil- 
ledema is  present  on  the  other  side. 

(6)  Tumors  in  the  motor  region.  The  early  symptoms  are  irritative  and, 
later,  paralytic.  The  former  give  rise  to  sjxism,  which  is  often  very  localized 
at  first,  possibly  in  a  few  muscles  (jacksonian  epilepsy).  The  p>oint  of  origin 
and  direction  of  spread  of  the  spasm  are  valuable  localizing  symptoms.  Sooner 
or  later  destruction  of  the  area  causes  paralysis.  We  may  have  spasm  in  one 
limb  and  monoplegia  of  the  other  on  the  same  side.  It  may  be  necessary  at 
times  to  decide  if  a  growth  involved  the  cortex  primarily  or  is  subcortical. 
In  the  former  case  muscular  spasm  usually  occurs  before  paralysis,  while  in  the 
latter  paralysis  appears  first,  the  jacksonian  attack  not  occurring  until  the 
tumor  has  extended  to  the  cortex.  Involvement  of  the  left  third  frontal  region 
causes  motor  aphasia. 

(c)  Tumors  in  the  parietal  lobes.  There  is  usually  ataxia  of  the  limbs  of 
the  opposite  side  and  astereognosis  (pp.  1019,  1026) ;  later  on  homonymous 
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to  pressure  on  the  motor-fibers  pasing  through  the  internal  capsule.  The 
principal  localizing  symptom  is  muscular  hypertonicity  (p.  1012).  If  due  to 
apoplexy  the  symptoms  would  develop  quickly;  if  to  tumor,  gradually. 

(i)  Tumors  in  the  cerebellum  are  comparatively  frequent  both  in  children 
and  adults.  When  toward  the  outer  surface  of  the  lateral  lobes  the  localizing 
symptoms  may  not  be  marked.  By  pressure  upon  either  the  aqueduct  of 
Sylvius  or  foramen  of  Magendie  they  often  cause  internal  hydrocephalus  (p. 
1136),  and  the  symptoms  due  to  that  condition  may  complicate  those  due  to 
the  tumor.  The  symptoms  of  growths  in  this  region  depend  upon  their  situa- 
tion, whether  in  either  the  middle  or  one  of  the  lateral  lobes.  Tumors  in 
the  space  between  the  cerebellum,  p>ons,  and  medulla,  known  as  the  cereheUo^ 
pontile  angle,  cause  symptoms  similar  to  growths  in  the  lateral  cerebellar  lobes 
and  may  also  be  here  considered.  The  principal  localizing  symptom  of 
cerebellar  disease  is  asynergia  (p.  1022).  Its  manifestations  differ  somewhat 
according  to  the  part  of  the  cerebellum  affected. 

If  the  middle  lobe  or  vermis  alone  is  affected,  the  usual  symptoms  are  rapidly 
developing — choked  disk,  severe  headache,  disordered  gait  (cerebellar  tituba- 
tion),  which  may  be  compared  to  that  of  a  drunken  man,  vertigo  (p.  1063), 
nystagmus  (p.  1054),  the  Romberg  symptom,  weakness  of  the  muscles  of  the 
back,  and  sometimes  of  those  of  the  legs.  Occasionally,  rigidity  of  the  muscles, 
retraction  of  the  head,  and  tetanic-like  seizures  have  been  observed.  The 
knee-jerks  may  either  be  increased,  normal,  or  absent,  and  may  vary  to  this 
extent  in  the  same  patient.  Palsies  of  cranial  nerves,  especially  the  ocular, 
due  to  pressure  and  usually  bilateral,  may  occur. 

Growths  involving  one  of  the  lateral  lobes  cause  symptoms  that  are  more 
marked  upon  the  side  of  the  lesion,  and  the  patient  usually  has  a  tendency  to 
fall  toward  this  side  (the  opposite  may  occur,  however).  When  vertigo  occurs, 
external  objects  move  from  the  side  of  the  lesion  to  the  opp>osite  side,  the  rota- 
tion of  the  body  being  in  the  same  direction.  The  sixth  and  seventh  cranial 
nerves  are  those  usually  affected  in  lesion  of  the  lateral  lobes,  the  paralysis 
being  imilateral  and  on  the  homolateral  side.  Others  may  be  affected.  Asyn- 
ergia, as  shown  by  inability  to  rapidly  pronate  and  supinate  the  forearm 
upon  the  side  of  the  lesion  (adiadochocinesia  or  adiadokokinesis  of  Babinski), 
and  the  straightening  of  the  leg,  after  the  thigh  has  been  flexed  on  the  body  and 
the  leg  on  the  thigh,  in  a  jerky  inco-ordinate  manner,  may  also  be  noticed  on 
the  side  of  the  lesion.  Dysmetria,  demonstrated  by  inability  to  touch  the  end 
of  the  nose  with  the  finger,  the  eyes  being  closed,  is  present  on  the  side  of  the 
lesion.  If  the  finger  is  carried  past  the  end  of  the  nose  the  symptom  is  termed 
"hypermetria."  It  is  important  to  note  that  in  cerebellar  disease  the  finger  is 
not  carried  to  the  nose  in  the  jerky,  tremulous  way  seen  in  multiple  sclerosis, 
but  is  carried  either  to  one  side  or  the  other  of  the  objective  point.  The  head 
is  also  sometimes  held  inclined  to  the  shoulder  of  the  opposite  side.  Examina- 
tion by  the  Bdrdny  methods  is  important  in  all  cases  of  suspected  tumor  of 
the  cerebellum  and  vicinity,  the  absence  of  "past  pointing"  being  especially 
significant  of  cerebellar  disease  (pp.  1063,  1134). 

Tumors  of  the  cerebellopontile  angle  are  usually  encapsulated  fibromata 
attached  to  either  the  auditory  or  trigeminal  nerves,  usually  the  former. 
The  early  symptoms  depend  upon  the  cranial  nerve  from  which  the  growth 
arises.  If  the  auditory,  there  are  attacks  resembling  those  of  M^niire's 
syndrome  (p.  1064) ;  if  the  trigeminal,  there  are  neuralgic  pains  in  the  course 
of  that  nerve,  with  possibly  sensory  paralysis  in  its  distribution.  Other 
cranial  nerves,  especially  the  seventh,  soon  become  affected,  and  the  symptoms 
of  tumor  of  the  lateral  lobe  become  more  or  less  marked.  The  differential 
points  between  growths  involving  the  lateral  lobe,  cerebellopontile  angle,  and 
pons  are  well  given  in  the  table  of  Stewart  and  Holmes: 
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Q)  Tumors  in  the  jxm^  produce  symptoms  according  to  their  size  and  loca- 
tion. If  high  up,  a  crossed  paralysis,  similar  to  that  caused  by  a  growth  in 
the  cms,  will  result.  When  a  little  lower  down  a  motor  and  sensory  paralysis 
of  the  arm  and  leg  of  the  opposite  side  with  paralysis  of  the  sensory  portion  of 
the  cranial  nerve  on  the  same  side  may  result.  If  the  lower  p>ortion  is  affected, 
paralysis  of  the  arm  and  leg  of  the  opposite  side  with  paralysis  of  the  sixth, 
seventh,  and  eighth  nerves  will  occur.  More  or  less  sensory  paralysis  may  also 
be  present.  If  the  cerebellar  peduncles  are  involved,  forced  movements  and 
ataxia  (cerebellar  type)  ^will  result.  If  either  the  nucleus  of  the  sixth  nerve 
or  the  fibers  of  the  posterior  longitudinal  fasciculus  is  involved,  there  will  be 
loss  of  associated  lateral  movements  of  the  eyeballs  toward  the  side  of  the  lesion, 
while  the  power  of  convergence  remains.  The  absence  of  nystagmus  (p.  1054) 
when  the  ears  are  tested  by  the  Bdrdny  methods  is  indicative  of  an  intra- 
pontine  lesion,  if  internal  ear  and  auditory  nerve  disease  is  excluded. 

Tumors  of  the  medulla  cause  symptoms  of  progressive  bulbar  palsy  (p. 
1087)  plus  more  or  less  hemiplegia  and  hemianesthesia.  If  the  growth  is 
small,  the  symptoms  may  be  more  marked  on  one  side. 

Course. — Many  cases  run  a  very  chronic  course.  Others  may  have 
existed  months  or  years  without  symptoms,  and  then  develop  suddenly, 
owing  to  hemorrhage,  thrombosis,  or  acute  softening  about  the  tumor.  Either 
improvement  may  take  place  or  the  case  may  speedily  progress  to  a  fatal  ter- 
mination. 

Diagnosis. — ^The  general  symptoms  are  usually  sufficient  to  warrant  a 
diagnosis.  The  gradual  onset  and  progressive  character  without  fever,  in 
the  apparent  absence  of  any  etlologic  factor,  are,  as  a  rule,  enough  to  indicate 
that  a  tumor  is  present,  while  its  location  can  only  be  determined  by  the  focal 
symptoms.  Recently  the  or-ray  has  been  used  with  some  success  for  the  localiza- 
tion of  tumors  that  have  undergone  calcareous  degeneration.  The  possibility 
of  the  symptoms  being  due  to  a  syphilitic  growth  or  basal  meningitis  should 
be  borne  in  mind. 

The  prognosis  is  always  grave.  Syphilitic  growths  are  the  only  ones 
amenable  to  medical  treatment.  Cortical  growths,  especially  if  in  the  motor 
region  or  its  neighborhood,  if  encapsulated,  are  amenable  to  Surgical  treatment. 
Growths  in  both  the  lateral  cerebellar  region  and  cerebellopontile  angle  and 
pituitary  gland  have  also  been  removed,  but  the  operation  is  more  serious; 
tubercle  may  recover  by  the  growth  becoming  encapsulated  and  calcified. 
Nothing  can  be  said  as  to  the  possible  duration  of  life.  Several  years  may 
elapse  between  the  appearance  of  the  symptoms  and  their  fatal  termination,  or 
death  may  occur  suddenly. 

Treatment. — In  any  case  recourse  should  be  had  to  mercury  and  the 
iodids,  and  this  treatment  should  be  pushed,  since  it  will  certainly  benefit 
syphilitic  cases,  and  it  is  believed  to  be  of  some  value  even  in  the  non-syphilitic. 
Other  symptoms  should  be  met  as  they  arise.  The  question  of  operation  must 
be  considered  where  medical  measures  have  proved  of  no  avail.  If  the  situation 
of  the  growth  is  favorable  and  the  nature  of  the  tumor  is  not  malignant,  an 
operation  is  fikely  to  be  successful.  The  percentage  of  recoveries  is  increasing 
as  the  technic  becomes  more  p)erfect.  When  the  growth  cannot  be  localized, 
or  is  in  a  position  unfavorable  for  operation,  much  benefit  may  be  obtained  by 
rdieving  pressure  by  the  so-called  operation  of  decompression.  Blindness, 
which  will  surely  result  if  choked  disk  is  allowed  to  persist  any  length  of  time, 
and  the  severe  headache  may  thus  be  prevented.^ 

1  Fnuder  and  Spiller,  Univ,  of  Penna.  Med.  BvU..  September,  1906;  Gushing,  Jour. 
.  Med.  Auoc.,  January  16, 1909,  p.  184;  and  Ibid.,  January  16, 1915,  p.  189. 
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projections,  which,  according  to  Virchow,  are  composed  of  brain  substance,  but 
in  some  cases  are  due  to  proliferation  of  the  glia  tissue  beneath  the  ependyma. 
The  enlargement  may  not  be  uniform.  If  due  to  obstruction  of  the  foramen 
of  Monro,  one  or  both  lateral  ventricles  are  usually  enlarged,  while  the  third 
ventricle  either  remains  of  normal  size  or  is  diminished.  If  due  to  enlargement 
of  the  pineal  gland,  the  aqueduct  does  not  show  the  funnel-shaped  distention. 
Another  cause  upon  which  considerable  weight  has  been  laid  is  the  closure  of 
the  transverse  fissure  between  the  cerebellum  and  medulla.  The  quantity  of 
fluid  may  be  enormous,  as  much  as  4  or  5  liters  (5  or  6  quarts)  having  been 
recorded.  The  thinning  of  the  brain  substance  is  also  remarkable  when  one 
considers  that  a  cerebrum  5  mm.  {\  in.)  in  thickness  is  apparently  able  to  per- 
form a  large  proportion  of  its  ordinary  psychic  functions.  The  atrophy  seems 
to  affect  particularly  the  white  substance,  especially  the  myelin  sheaths. 

In  cases  of  the  acquired  form^  unless  they  occur  early  in  life,  the  enlarge- 
ment of  the  skull  is  not  very  noticeable;  the  substance  of  the  brain  shows 
considerable  softening;  the  ventricles  are  moderately  enlarged,  and,  particularly 
in  the  chronic  forms  due  to  tuberculosis,  are  considerably  roughened.   The  most 
pronounced  cases  are  those  that  occur  when  there  is  a  tumor  in  the  occipital 
fossa  which  compresses  the  veins  of  Galen.   Basal  meningitis  causing  an  oblitera- 
tion of  the  foramen  of  Magendie  is  also  a  cause.    In  these  cases  the  accumur 
lation  of  liquid  is  slower,  the  brain  yields  more  gradually  to  pressure,  and  the 
dilatation  is  more  pronounced.    Ordinarily,  there  is  considerable  flattening  of 
the  convolusions.   In  a  few  of  these  cases  inflammatory  changes  in  the  ependyma 
have  led  to  partial  obliteration  of  the  ventricles,  particularly  in  the  anterior 
horns  or  the  lateral  ventricles.    Occasionally  also  bands  of  organized  lymph 
may  cross  the  ventricles  in  various  directions;  the  liquid  is  of  higher  specific 
gravity  and  contains  more  albumin  than  in  the  non-inflammatory  varieties. 
Symptoms. — ^The  most  characteristic  appearance  in  congenital  hydro- 
cephalus is  the  globular  enlargemerU  of  the  head.    Upon  palpation  the  fontanek 
are  found  to  be  still  patulous  and  usually  bulging,  and  the  sutures  are  open. 
The  head  is  usually  so  heavy  that  it  cannot  be  held  upright,  but  falls  backward 
or  to  one  side.    The  face  appears  proportionately  very  small.     MotilUy  is 
usually  disturbed,  the  legs  are  spastic,  and  the  child  either  does  not  learn  to 
walk  at  all  or  only  long  after  the  usual  time.    There  are  sometimes  choreic 
movements  of  the  upper  extremities.    The  eyes  frequently  show  nystagmus 
and  conjugate  deviation,  and  often  there  is  either  choked  disk  or  atrophy  of 
the  optic  nerve.    Fischer  has  described  a  systolic  murmur  that  can  be  heard  if 
the  stethoscope  is  placed  over  the  anterior  fontanel.    Its  cause  is  unknown. 
Convulsive  attacks  are  common;  they  are  epileptic  in  type,  and,  as  a  rule, 
ultimately  cause  death.     Intelligence  is  usually  considerably  impaired,  and 
sometimes  the  children  are  idiots;  more  often  they  merely  show  retardation 
of  intellectual  development.    Occasionally — and  this  even  in  the  most  pro- 
nounced cases — the  intelligence  is  well  preserved.    Henoch  records  the  case 
of  a  boy  three  years  of  age  whose  head  was  75  cm.  (29.6  in.)  in  circumference, 
and  who  could  speak  both  French  and  German.    Ordinarily,  the  children  are 
quiet  and  apathetic,  but  they  may  be  querulous.     Nutrition  is  commonly 
seriously  disturbed,  the  children  sometimes  exhibiting  pronounced  cachexia. 
They  may,  however,  be  well  nourished  and,  to  a  certain  degree,  vigorous. 
The  symptoms  of  the  chronic  form  in  adults  are  those  of  brain  tumor  without 
focal  symptoms. 

The  diagnosis  is  ordinarily  very  easy.    Careless  observation  may  lead 

to  confusion  with  rachitis,  but  the  square  shape  of  the  head  and  the  presence  of 

other  rachitic  deformities  in  the  skeleton  should  lead  to  a  prompt  recognition 

of  the  true  nature  of  the  case.    At  times  there  may  be  difficulty  in  making  the 

72 


ACUTE  DELIRIUM  1139 

&  great  anxiety,  and  even  fear,  and  the  patients  exhibit  intense  excitement, 
8u£Fering  very  often  with  delusions  of  persecution  by  their  environment,  aiid 
nearly  always  have  hallucinations,  either  of  sight  or  sound.  Often  their 
minds  are  occupied  by  some  subject  that  had  previously  caused  them  great 
anxiety — either  disgrace,  business,  or  other  misfortune.  The  patient  soon  be- 
comes restless,  throws  himself  from  one  side  of  the  bed  to  the  other,  and  makes 
efforts  to  rise  and  escape  from  the  room.  The  tongue  is  dry,  the  pulse  rapid 
and  weak.  Petechise  may  appear  upon  the  skin,  and  there  is  nearly  always 
more  or  less  fever,  not  rarely  rising  to  105°  F.  (40.5°  C.)  or  even  more.  Rapid 
emaciation  supervenes.  Tliere  are  all  the  objective  symptoms  of  irritation 
of  the  brain — myosis  and  increased  reflexes,  and  often  hyperesthesia,  although 
the  patients  pay  little  attention  to  any  injury  they  may  inflict  upon  themselves. 
This  stage  of  excitation  soon  passes  into  one  of  stupor  and  collapse;  fever  may 
become  even  higher,  and  the  pulse  still  more  rapid  and  weaker.  The  patient 
lies  in  a  condition  of  muttering  delirium,  with  carphologia.  All  the  symp- 
toms are  those  of  profound  exhaustion:  the  eyes  are  hollow,  the  lips  and  teeth 
covered  with  sordes,  and  the  emaciation  extreme.  The  skin  becomes  dryer, 
and  finally  cyanotic,  the  pupils  dilate,  and  there  may  be  marked  anesthesia. 
Death  ordinarily  occurs  at  the  end  of  two  or  three  days  after  the  conmiencement 
of  this  condition.  Occasionally  the  course  of  the  disease  is  interrupted  by 
intervals  in  which  the  patients  exhibit  more  or  less  lucidity.  The  disease  is 
related  to  an  asthenic  condition  known  as  confusional  insanity,  which  is  due 
to  the  same  causes,  but  in  it  the  patients  exhibit,  in  place  of  excitement,  depres- 
sion, with  fear  of  poisoning  and  positive  refusal  of  all  food,  mental  confusion, 
disorientation,  failure  of  memory,  slight  elevation  of  temperature,  or,  indeed, 
a  subnormal  temperature,  and  very  rapid  emaciation.  It  is  most  apt  to  occur 
in  patients  previously  debilitated.  In  the  paralytic  form  there  is  vasomotor 
paralysis  with  cyanosis,  depression,  and  often  stupor.  From  these  the  patient 
passes  into  an  algid  state,  in  which  death  occurs. 

The  differential  diagnosis  is  frequently  diflicult.    In  many  infectious 
diseases,  particularly  pneumonia  and  typhoid,  hallucinatory  delirium  may 
develop.    This,  of  course,  must  be  suspected  in  these  diseases,  and  it  is  ad- 
visable, if  possible,  to  examine  the  blood  in  all  cases  of  acute  delirium  by  Widal's 
method.     In  acute  mania  fever  is  rare,  emaciation  is  not  so  rapid,  and  the 
zaental  symptoms  are  more  purely  psychical.    In  general  paralysis,  toward  the 
end  maniacal  attacks  may  develop,  but  the  history  of  the  previous  existence 
of  the  disease,  the  presence  of  the  Argyll  Robertson  pupil,  and  the  absence  of 
fever  lead  one  to  suspect  the  true  diagnosis.     Finally,  in  delirium  tremens  the 
fine  tremor  of  the  hands  and  tongue,  and,  if  possible  to  obtain  it,  a  history  of 
recent  debauch  should  clear  up  the  diagnosis.     The  course  of  the  disease  is 
variable;  it  may  vary  from  three  or  four  days  to  as  many  weeks.    Those  cases 
are  most  rapid  in  which  excitation  is  most  profound. 

The  prognosis  in  acute  delirium  is  most  unfavorable,  and  is  more  so  for 
men  (according  to  Krafft-Ebing)  than  for  women.  Those  cases  that  were 
previously  debilitated,  either  as  a  result  of  chronic  alcoholism,  or  chronic 
esdiaustive  diseases,  or  childbirth,  are  the  most  serious.  Those  that  develop 
suddenly,  and  from  the  beginning  are  very  severe,  are  also  nearly  always  fatal; 
if  there  are  no  lucid  intervals,  or  if  those  that  occur  are  short  and  imperfect, 
the  prognosis  is  graver;  and  the  same  is  true  of  those  who  suffer  from  obstinate 
insomnia.     In  confusional  insanity  it  is  better,  although  serious. 

The  treatment  is,  of  course,  unsatisfactory.  Calomel  should  be  ad- 
niuiistered  in  the  earlier  stages  of  the  disease.  At  the  same  time  the  tempera- 
^^''^  should  be  combated  by  cool  baths  or  packs  and  an  ice-bag  should  be 
applied  to  the  head.     Sleep  should  be  obtained  by  the  use  of  chloral,  bromid^ 
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M&rzbachei^}.  Sex  b  not  an  important  factor.  The  disease  is  far  more  com- 
mon than  was  formerly  believed  (Taylor),  as  the  atypical  forms  are  often  not 
recognized. 

Pathology. — ^The  sclerotic  tissue  occurs  especially  in  the  white  matter, 
though  any  part  of  the  cerebrospinal  axis  may  suffer.  The  cortex  is  rarely 
implicated.  The  spots  are  usually  well  circumscribed,  gray  or  grayish-r^d  in 
color,  and  on  section  may  be  level  with,  raised  from,  or  depressed  beneath  the 
normal  line  of  section  according  as  to  whether  it  is  in  the  early,  hypertrophic,  or 
cirrhotic  stage.  The  cranial  nerves  may  be  involved  at  their  origin,  the  first, 
second,  and  tenth  being  particularly  vulnerable.  The  medullary  sheath  of 
nerve-fibers  in  the  affected  region  degenerates  early,  but  the  axons  are  markedly 
resistant.  Since  they  are  not  cut  off  from  their  trophic  center,  secondary 
degeneration  is  rarely  met  with.  The  blood-vessels  show  more  or  less  prolifera- 
tion of  the  adventitia,  and  endarteritis  is  not  an  imcommon  condition.  Whether 
this  vascular  change  is  primary  or  secondary  is  unknown.  Microscopically, 
the  sclerotic  areas  are  made  up  of  an  overgrowth  of  neuroglia  cells  and  fibers 
and  of  the  ordinary  connective  tissue.  In  certain  cases  th^  patches  exhibit 
some  tendency  to  involve  special  parts  of  the  nervous  system,  as  the  lateral  or 
posterior  colunms. 

Symptoms. — ^These  may  be  described  under  two  headings:  first,  the 
general  symptoms,  or  those  common  to  all  cases  of  the  disease,  and  not  explic- 
aUe  from  the  position  of  the  sclerosis;  and,  secondly,  those  dependent  on  the 
kxsality  of  the  lesions.  The  disease  is  always  chronic,  and  either  remissions, 
or  one  or  more  intermissions  occur,  and  in  some  cases  may  extend  over  several 
years.  The  first  evidence  of  the  disease  is  loss  of  power,  first  in  one,  then  in 
the  other,  lower  extremity.  Later,  paresis  develops  in  the  upper  extremity. 
Sooner  or  later  other  general  symptoms  appear — viz.,  tremors,  nystagmus, 
scanning  speech,  increased  reflexes,  and  optic-nerve  atrophy.  TTie  tremor 
is  volitional  (intention  tremor),  and  when  the  patient  is  at  rest  no  abnormal 
movement  is  manifest,  as  a  rule.  On  attempting  to  use  the  hands  or  in  walking 
more  or  less  coarse  tremor  is  observed.  This  may  be  well  brought  out  by  the 
finger-to-nose  test.  The  head  may  be  similarly  involved,  and  some  inco- 
ordination is  commonly  associated  therewith.  As  the  paresis  is  spastic, 
the  tendon  reflexes  are  increased,  and  even  ankle-clonus  and  the  Babinski 
phenomenon  may  be  present.  The  abdominal  reflex  is  often  absent.  Irl 
addition,  a  certain  degree  of  ataxia  or  inco-ordination  of  motion  is  present, 
which  is  independent  of  the  tremor.  The  nystagmus  is  sometimes  only  notice- 
able when  the  eyes  are  moved,  but  usually  it  is  constant.  It  is  more  marked  in 
lateral  than  in  vertical  movements.  Speech  is  at  first  slow  and  drawling,  and  of 
a  peculiar  monotonous  character;  later  it  becomes  even  more  deliberate,  and  is 
then  spoken  of  as  scanning,  each  syllable  being  pronounced  separately,  with  a 
slight  rising  and  falling  cadence.  Optic-nerve  atrophy  is  of  frequent  occurrence. 
It  begins  with  pallor  of  the  temporal  edges  of  the  disks,  a  valuable  sign  (Miiller). 
It  may  be  preceeded  by  retrobulbar  neuritis.  Other  cranial  nerves,  par- 
ticularly the  motor  nerves  of  the  eyes,  may  be  affected,  and  at  times  are 
early  symptoms.  The  sensory  disturbances  are  less  important  than  the  motor 
phenomena.  They  consist  of  areas  of  hyperesthesia,  particularly  in  the  ex- 
tremities, that  are  usually  transient,  and  occasional  tingling  or  numbness  in 
the  limbs.  There  is  usually  no  wasting  of,  nor  electric  change  in,  the  muscles, 
nor  do  bed-sores  occur.  Vertigo  is  usually  present.  The  patients  are  usually 
emotional,  and  laugh  or  cry  upon  slight  provocation;  often  the  outbursts  of 
laughter  are  wholly  causeless.  In  other  cases  dementia,  or  even  acute  maniacal 
outbursts,  are  met  with,  but  these  are  rare.     During  this  stage  epileptiform 

1  Brain,  1914,  p.  341. 
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The  most  difficult  differential  diagnosis  b  from  syphilis  of  the  central 
nervous  system.  This  is  characterized,  as  a  rule,  by  the  more  rapid  develop- 
ment, the  presence  either  of  the  Argyll  Robertson  pupil  or  complete  pupillary 
immobility,  the  absence  of  the  typical  group  of  symptoms,  and  the  response 
to  antisyphilitic  treatment.  It  should  not  be  forgotten  that  any  of  the  symp- 
toms of  disseminated  sclerosis  may  be  present  in  cerebrospinal  syphilis,  and 
that  cases  of  the  former  disease  may  lack  one  or  more  of  the  fundamental 
symptoms,  and  cases  will  sometimes  occur  in  which  the  differential  diagnosis 
cannot  be  made.  Examination  of  the  cerebrospinal  fluid  may  be  of  assistance, 
as  in  syphilis  a  marked  pleocytosis,  an  increase  of  globulin,  and  usually  the 
Wassermann  reaction  will  be  found  (p.  1146).  Arteriosclerosis  may  produce 
multiple  areas  of  softening,  causing  a  symptom  group  resembling  multiple 
sclerosis.  This,  however,  is  more  apt  to  occur  in  old  people,  while  multiple 
sclerosis  is  more  common  in  early  middle  life.  Disseminated  myelo-encephalitis 
(p.  1127)  may  also  be  mistaken.  In  this  there  may  be  fever  and  a  history  of 
previous  infection.  The  affections  known  as  pseudosclerosis  and  diffuse 
sclerosis  may  also  resemble  multiple  sclerosis  (vide). 

The  course  usually  extends  over  five  to  ten  or  even  fifteen  years,  and  death 
is  generally  the  result  of  some  intercurrent  affection,  though  it  may  occur  during 
an  apoplectiform  or  convukive  attack.  Rarely  it  is  due  to  failure  of  the  heart 
or  respiration.    Remissions  of  considerable  length  of  time  may  occur. 

The  prognosis  is  favorable  as  far  as  life  is  concerned,  and  some  improve- 
ment may  even  occur,  but  entire  recovery  cannot  be  expected. . 

Treatment. — Silver  nitrate,  mercury,  the  iodids,  quinin,  and  arsenic  may 
be  tried.    Rest  and  easily  assimilable  food  are  of  prime  importance. 

PSEUDOSCLEROSIS  AND  DIFFUSE  SCLEROSIS 

In  1883  Westphal  described  a  case  characterized  by  disturbance  of  speech, 
slowness  of  the  movements,  decrease  of  intelligence,  increased  irritability, 
apoplectiform  attacks,  pronounced  tremor,  spasticity  and  increased  reflexes, 
sGght  disturbance  of  sensation,  and  no  involvement  of  the  sphincters.  The 
autopsy  was  entirely  negative.  He  termed  the  condition  psevdosclerosis. 
Since  then  similar  cases  have  been  reported,  especially  by  StrUmpell.  Such 
symptoms  may  appear  early  in  life  and  also  affect  more  than  one  member  of 
a  family.  They  differ  from  those  of  multiple  sclerosis  in  that  usually  motor 
weakness  b  not  great,  but  spasticity  is;  the  Babinski  reflex  is  absent,  as  is 
usually  ankle-clonus.  Scanning  speech  does  not  occur,  but  dysarthria  does. 
The  tremor  is  present  when  the  patient  is  at  rest.  In  a  general  way  these 
cases  may  resemble  paralysis  agitans  or  lenticular  degeneration,  and  it  b 
believed  now  that  many  of  them  at  least  are  due  to  disease  of  the  lenticular 
nucleus  (pp.  1021,  1125).  Many  other  athetoid,  choreiform,  and  spastic  con- 
ditions are  probably  also  due  to  disorder  of  this  part  of  the  nervous  system. 
Some  of  these  cases  may  be  due  to  diffuse  sclerosis.  Usually,  however,  in  thb 
condition  there  is  spastic  paralysis  and  dementia  developing  gradually.  The 
symptoms  may  resemble  those  of  paresis,  but  the  serologic  changes  (p.  1148) 
will  be  absent.  It  may  occur  in  young  children  (p.  1125)  and  must  be  db- 
tinguished  from  the  cerebral  palsies  of  childhood  (p.  1123). 

Treatment  is  without  avail. 
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SYPHILIS  OF  THE  NERVOUS  SYSTEM 

Syphilis  affects  the  nervous  system  in  two  ways:  (1)  By  a  round-oell  ex- 
udation involving  the  arteries  and  meninges,  in  which  the  nerve-cells  and  fibers 
are  involved  secondarily.  This  causes  either  the  so-called  gummatous  men- 
ingitis, localized  gumma,  or  obliteration  of  the  caliber  of  the  blood-vessds 
(endarteritis  obliterans),  with  resulting  apoplectiform  seizures  and  softening. 
This  type  may  be  termed  meningovascular  or  eorudative  syphilis.  (2)  By  causing 
a  degeneration  of  nerve-cells  and  fibers.  This  type  may  be  termed  degeneratiM 
or  yarenchymaious  syphilis.  Paresis  and  tabes  dorsalis^  are  the  commoo 
examples  of  this  type,  but  progressive  spinal  muscular  atrophy,  amyotrophic 
lateral  sclerosis,  lateral  sclerosis,  cerebral  palsies  of  children,  epilep^sy,  and  optic 
atrophy  may  be  rarely  so  caused. 

MENINGOVASCULAR  OR  EXUDATIVE  SYPHILIS 

Etiology. — This  type  comprises  the  cases  usually  termed  s\7>hilis  of  die 
nervous  system,  or  cerebrospinal  syphilis.  It  may  be  due  to  either  acquired  or 
hereditary  syphilis.  When  due  to  the  former  the  symptoms  may  appear  at 
any  time  after  the  appearance  of  the  chancre.  The  usual  time  is  from  the  third 
to  the  tenth  year  after  infection,  but  they  have  occurred  while  the  usual  second- 
ary symptoms  are  present.  In  this  connection  it  is  important  to  note  that 
during  the  secondary  period  a  certain  proportion  of  cases  show  the  character- 
istic changes  due  to  syphilis  of  the  nervous  system  (p.  1146)  in  their  cerebro- 
spinal fluid.  Such  cases  are  those  which,  if  not  then  treated  as  cases  of  wt* 
vous  syphilis,  will  probably  develop  that  condition  later. 

When  due  to  the  latter,  they  may  appear  at  any  time  after  Birth,  and  cause 
symptoms  similar  to  those  following  acquired  syphilis.  Cerebral  palsies 
^.  1123)  and  epilepsy  may  sometimes  be  so  caused. 

Either  the  brain,  spinal  cord,  or  peripheral  nerves  may  suffer  alone.  Usually 
the  brain  and  spinal  cord  are  both  affected.  The  spinal  nerves  are  not  often 
affected,  but  the  cranial  nerves  are,  and  symptoms  attributed  to  cerebral 
syphilis  may  be  due  to  their  involvement. 

CEREBRAL    SYPHILIS 

Pathology. — ^The  essential  feature  is  a  marked  round-cell  and  lymphocytic 
infiltration  of  the  meninges  and  blood-vessels.  When  diffuse  (known  as  gum- 
matous meningitis),  the  meninges  at  the  base  are  most  commonly  affected, 
especially  in  the  region  of  the  optic  chiasm  and  ocular  nerves.  It  may,  however, 
involve  the  vertex  alone.  W^hen  localized,  a  gumma  results.  This  springs 
from  the  meninges,  but  may  extend  into  the  brain  substance.  It  is  a  tumor 
and  causes  symptoms  as  such.  The  arteries  alone  may  suffer,  their  walk 
being  infiltrated  with  cells  and  their  caliber  lessened  or  obliterated.  WTien 
such  occurs,  areas  of  softening  in  the  areas  supplied  by  them  will  be  found. 
Gunimata  may  develop  in  the  adventitia,  causing  globular  or  ovoid  swellings. 
Macroscopically,  gummatous  meningitis  has  a  gelatinous,  yellow  appearance; 
in  places  there  may  be  connective-tissue  formation. 

Symptoms. — A  symptom  frequently  present  before  the  development  of 
others  is  headache.  This  is  usually  very  intense  and  worse  at  night.  In 
connection  with  this  there  may  be  somnolence,  sometimes  amounting  to 
stupor,  during  the  day.  If  the  lesion  affects  the  vertex,  epileptiform  con  Mil- 
sions  may  occur.  If  the  lesion  is  localized,  these  may  be  of  the  jacksonian 
type.     When  the  base  is  involved,  cranial  nerve  palsies  occur.     TTiose  most 

1  In  their  early  stages  at  least  these  two  diseases  would  seem  also  to  belong  to  tht 
exudative  type. 
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commonly  afiPected  are  those  which  move  the  eyeball  (third,  fourth,  sixth). 
At  first  these  palsies  may  be  transient,  appearing  and  disappearing  from  time 
to  time.  If  the  exudation  is  in  the  region  of  the  optic  chiasm,  symptoms 
simulating  those  of  pituitary  tumor  (p.  1132)  may  be  caused.  Optic  neuritis 
or  beginning  atrophy  is  a  frequent  symptom  and  may  be  a  very  early  one. 
It  is  well  to  have  an  ophthalmoscopic  examination  made  from  time  to  time  in 
patients  who  have  contracted  syphilis.  When  the  blood-vessels  alone  are 
diseased,  apoplectic  attacks,  usudly  due  to  thrombosis,  may  occur.  Such  an 
attack  in  a  young  person,  in  whom  embolus  or  a  previous  attack  of  one  of  the 
infectious  fevers  can  be  excluded,  is  usually  due  to  syphilis.  The  symptoms  of 
gumma  depend  upon  its  location,  and  are  practically  those  of  brain  tumor. 
Diffuse  meningitis  may,  however,  be  associated.  Hypochondria  and  either 
mental  depression  or  excitement  may  be  due  to  syphilis. 

SPINAL   SYPHILIS 

Pathology. — ^The  lesions  are  similar  to  those  found  in  cerebral  syphilis. 

Symptoms. — ^These  may  be  those  of  either  acute  transverse  or  dissem- 
inated myelitis  (p.  1093),  or  if  the  meninges  are  involved,  those  of  meningo- 
myelitis.  The  Brown-S^uard  syndrome  (p.  1034)  also  occurs,  especially  if 
the  lesion  is  either  a  gumma  or  small  area  of  softening.  A  form  of  spastic 
paraplegia,  known  as  Erb's  type  of  syphilitic  spinal  paralysis,  frequently 
occurs.  This  is  characterized  by  slowly  increasing  stiffness  and  weakness  of 
the  legs.  The  gait  is  of  the  ataxic  paraplegic  type  (p.  1108),  the  deep  reflexes 
are  increased,  and  the  Babinski  reflex  can  be  elicited.  More  or  less  difficulty 
in  either  passing  or  holding  the  urine  is  present.  Sensory  symptoms  are 
not  prominent,  although  pain  in  the  sacral  region  and  paresthesia  in  the  legs 
may  be  complained  of.  The  lesion  consists  of  thrombosis  occurring  in  the  ves- 
sels of  the  lower  dorsal  region  of  the  cord,  and  involving  principally  the  poste- 
rior columns  and  posterior  part  of  the  lateral  columns.  Gummatous  meningitis 
involving  the  posterior  roots  may  cause  symptoms  simulating  tabes.  Localized 
gumma  causes  symptoms  similar  to  those  of  spinal  tumor. 

CEREBROSPINAL   SYPHILIS 

This  consists  of  various  combinations  of  the  symptoms  of  cerebral  and 
spinal  syphilis,  and  is  probably  the  most  common  type. 

SYPHILIS   OF   THE   PERIPHERAL   NERVES 

Without  involvement  of  either  the  brain  or  cord  this  is  not  common. 

Either  isolated  primary  atrophy  of  the  optic  nerves  or  optic  neuritis  may  occur. 

These  may  be  early  symptoms,  as  may  also  be  involvement  of  the  auditory 

nerve.    Other  nerves  may  be  the  seat  of  a  round-cell  infiltration,  which  causes 

paralysis  of  the  muscles  or  skin  areas  supplied  by  them.     Multiple  neuritis  has 

been  described. 

DIAGNOSIS 

Syphilis  may  simulate  any  of  the  various  organic  diseases  of  the  brain 
and  cord.  There  is  usually,  however,  something  atypical  in  the  develop- 
ment of  the  symptoms.  There  are  also  apt  to  be  in  the  early  stages  transient 
jymptoms.  Headache  of  the  type  described  (p.  1144)  is  a  frequent  prodrome, 
IS  may  be  vertigo,  transient  paralyses,  especially  of  cranial  nerves,  epilepti- 
brm  convulsions,  somnolence,  etc.  Such  symptoms  may  precede  apoplectic 
kttacks  due  to  syphilitic  disease  of  the  arteries.  Those  who  have  been  in- 
ected  should  have  the  eyes  examined  at  intervals  for  signs  of  either  optic 
leuritis  or  atrophy,  and  also  the  ears,  for  disease  of  the  auditory  nerves. 
The  development  of  serologic  tests  has  been  of  great  help.     In  this  connection 
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Lateral  sclerosis,  amyotrophic  lateral  sclerosis,  progressive  spinal  muscular 
atrophy,  and  some  forms  of  mental  deterioration  in  children  may  be  sometimes 
ao  caused. 

GENERAL   PARALYSIS   OF   THE  INSANE 

(Oenercd  Parens;  Paresis;  Chronic  LHffttse  Meningo-encepfudiHs;  DemenHa  Paralytica) 

Definition. — A  chronic  disease  involving  the  cerebrum,  spinal  cord, 
and  the  meninges,  and  characterized  by  a  gradual  loss  of  power,  tremors,  and 
progressive  mental  decay. 

Pathology. — ^The  intima  and  adventitia  of  the  blood-vessels  undergo 
proliferative  changes,  and  the  perivascular  spaces  are  dilated  and  contain 
an  excessive  quantity  of  fluid,  also  cellular  elements.  Obliterative  endarteritis 
occurs  also.  Atrophy  and  degeneration  of  the  cerebrum  are  met  with,  chiefly 
involving  the  cortex,  particularly  that  of  the  frontal  or  parietal  regions  and 
the  anterior  basal  region.  The  ventricles  are  dilated  and  the  ependyma  is 
granular.  The  membranes  are  thickened  and  opaque,  and  adherent  to  the 
surface  of  the  convolutions,  so  that  the  cortex  is  torn  upon  their  removal. 
Hemorrhage  may  take  place  into  the  subdural  spaces,  and  may  vary  in  amount 
from  a  mere  stain  to  the  formation  of  a  pseudomenbrane. 

Secondary  sclerotic  and  degenerative  changes  are  found  in  the  posterior 
and  pyramidal  tracts  of  the  cord  in  most  cases. 

Etiology. — As  in  locomotor  ataxia,  a  history  of  syphilitic  infection  is 
obtained  in  a  large  majority  of  all  cases.  Noguchi  and  Moore  have  demon- 
strated the  Spirochceta  pallida  in  all  the  layers  of  the  brain  cortex  except  the 
outer  one  in  12  cases  out  of  70  examined.^  The  condition  occurs  more  fre- 
quently in  men  than  in  women,  and  usually  between  the  thirtieth  and  fiftieth 
years.  Business  or  domestic  troubles,  and,  in  fact,  great  anxiety  of  mind 
from  any  cause,  trauma,  also  venereal  or  alcoholic  excesses  serve  more  or  less 
directly  to  induce  the  disease.  The  white  races,  Hebrew  and  Caucasian,  seem 
to  be  especially  predisposed,  the  yellow  and  black  races  less  so,  although  it  is 
occasionally  observed  among  the  negroes  of  America.  It  b  undoubtedly 
increasing  in  frequency. 

Symptoms. — The  prodromal  stage  may  last  for  months,  or  the  onset 
may  be  sudden  with  an  apoplectiform  or  epileptiform  seizure.  When  the  former 
is  the  case,  neurasthenic  symptoms  are  frequent.  The  symptoms  are  both  men- 
tal and  physical,  either  of  which  may  appear  first  and  exist  alone  for  some  time, 
or  they  may  be  contemporaneous  in  point  of  onset.  As  a  rule,  some  alteration 
of  the  character  and  demeanor  of  the  patient  is  the  first  evidence  of  the  trouble. 
The  patient  suffers  from  insomnia  and  is  generally  restless,  as  well  as  incapable 
of  sustained  effort.  He  will  be  forgetful  and  perhaps  careless  where  he  was 
formerly  careful  and  attentive.  The  sexual  desire  may  be  excessive.  The  ego 
will  figure  prominently  in  his  sayings  and  doings.  Sometimes  he  is  hypo- 
chondriacal, sometimes  exalted,  and  feels  strong  and  competent.  Among  the 
physical  signs  are  frequent  twitchings  and  tremors  of  the  facial  muscles,  particu- 
larly of  those  about  the  mouth  and  the  tongue.  Tremors  of  the  hand  and  arm 
seriously  interfere  with  writing;  tremor  of  the  lips  and  tongue  renders  the  speech 
thick,  blurred,  and  hesitating,  and  syllables  are  omitted  from  words,  or  even 
whole  words  lost  from  sentences;  and  the  pupils  are  frequently  unequal  and  fail 
to  react  to  light,  but  do  in  convergence  and  accommodation  (Argyll  Robertson 
pupil),  primary  optic  atrophy  may  also  be  present.  The  tendon  reflexes  may 
either  be  diminished,  lost,  or  exaggerated.  The  gait  may  be  ataxic,  in  fact, 
all  the  symptoms  of  tabes  may  be  associated  with  paresis  (taboparesb). 
These  symptoms  extend  over  a  variable  period,  with  one  or  more  remissions  as 

^  Jour,  Amer.  Med.  Assoc.f  March  29,  1913,  p.  1002. 
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in  the  earlier  stages,  the  first  evidence  of  the  disease  being  paresis  in  the  lower 
extremities.  The  tremor,  too,  is  volitional,  the  speech  is  scanning,  and  nys- 
tagmus is  present.  Mental  phenomena  develop  late  if  at  all,  and  are  not 
expansive  in  nature. 

(2)  In  paralysis  agitans  there  are  frequently  no  mental  changes,  and  in 
any  case  they  consist  of  nothing  more  than  dulness.  The  characteristic  at- 
titude and  gait;  the  tremor  when  at  rest,  which  sometimes  ceases  on  move- 
ment; the  speech,  which  is  hesitating  at  first,  then  hurried;  the  high-pitched 
voice;  the  absence  of  pupillary  changes — all  mark  paralysis  agitans.  Remis- 
sions are  unconmion. 

(3)  Cerebral  syphilis  may  also  simulate  paretic  dementia.  In  cerebral 
syphilis  the  tremor  may  or  may  not  be  present,  but  no  speech-defect  occurs; 
and  attacks  of  severe  headache  are  frequent  and  usually  severe.  Palsies  of 
cranial  nerves  and  complete  immobility  of  the  pupils  are  more  liable  to  be  due 
to  syphilis.  The  condition  often  passes  into  dementia,  but  the  peculiar 
expansive  delusions  of  paresis  rarely,  if  ever,  occur.  Mott  states  that  in  syph- 
ilitic pseudoparesis  the  lymphocytes  in  the  cerebrospinal  fluid  disappear  under 
antisyphilitic  treatment,  but  in  true  paresis  they  do  not.  Plasma  cells  are  not 
present  in  the  fluid  in  syphilis,  and  the  lymphocytes  are  usually  much  greater 
in  number  (80  to  2000  per  cubic  millimeter)  than  in  true  paresis  (8  to  78  per 
cubic  millimeter).     (See  also  p.  1146.) 

(4)  The  characteristic  physical  symptoms  will  distinguish  the  two  (p.  1148). 
(5  and  6)  Both  of  these  poisons  may  cause  symptoms  resembling  those 

of  paresis.  The  history  and  occurrence  of  hallucinations,  which  are  very 
uncommon  in  paresis,  will  often  serve  to  differentiate  the  two  conditions. 
Often,  however,  the  diagnosis  can  only  certainly  be  made  when  the  patient 
recovers,  which  he  will  not  do  if  he  has  true  paresis. 

(7)  The  absence  of  mental  symptoms  and  the  occurrence  of  atrophy  of  the 
tongue,  paralysis  of  the  vocal  cords,  etc.  (p.  1067),  distinguishes  bulbar  palsy. 

(8)  Patients  with  chronic  mania  do  not  have  the  peculiar  physical  symptoms 
of  paresis,  and  there  will  usually  be  a  history  of  a  previous  attack  of  acute 
mania.  Spells  of  acute  excitement  may,  however,  occur  during  the  course  of 
piaresis. 

The  presence  of  an  increase  of  the  lymphocytes  in  the  cerebral  spinal  fluid 
and  the  Wassermann  test  or  some  of  its  modifications  will  distinguish  paresis 
from  any  of  the  above,  excepting  syphilis  (supra).  There  is  also  a  possi- 
bility that  a  patient  having  alcoholic  pseudoparesis  may  have  had  syphilis, 
which  renders  the  examination  of  the  cerebrospinal  fluid  of  importance. 

The  prognosis  is  gloomy  and  recovery  never  occurs.  The  tendency  is 
toward  a  fatal  termination  in  from  two  to  three  years.  In  rare  cases  the  prog- 
ress may  be  slow  or  remissions  may  delay  the  termination  for  several  years 
longer. 

Treatment. — Drugs  are  of  no  value  in  a  curative  sense.  Proper  treat- 
ment may  cause  more  frequent  remissions  and  their  longer  duration.  The  use 
of  arsphenamine,  administered  either  intravenously  or  by  the  Swift-Ellis  method 
(p.  1154),  may  be  of  service  in  incipient  cases.  Bromids,  morphin,  chloral,  or, 
still  better,  sulfonal,  trional,  or  hyoscin,  may  be  used  in  combating  the  in- 
somnia and  attacks  of  delirium.  These  cases  cannot  be  properly  cared  for  at 
home;  indeed,  their  removal  to  an  asylum  is  gener(illy  imperative.  The  tend- 
ency to  bed-sores  must  not  be  forgotten,  and  continuous  rest  in  bed  must, 
therefore,  be  postponed  as  long  as  possible. 
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TABES   DORSALIS 

(Locomotor  Ataxia;  Posterior  Sclerosis) 

Definition. — A  disease,  primarily  of  the  posterior  nerve-roots,  with 
consequent  secondary  degeneration  of  the  posterior  columns,  also  degeneration 
of  peripheral  nerves  and  those  of  special  sense,  particularly  the  optic.  It  is 
characterized  by  more  or  less  inco-ordination  of  movement,  various  sensory 
and  trophic  disturbances,  and  impairment  of  the  special  senses. 

Etiology. — Syphilis  is  probably  the  exclusive  cause.  Whether  the  tibes 
occurs  because  the  individual  is  predisposed  or  because  the  syphilitic  vims  in 
these  cases  has  some  i>eculiar  predilection  for  the  central  nervous  system  is  not 
determined.  Some  interesting  evidence  has  been  collected  in  favor  of  the  lattfr 
view.  There  may  be  a  history  of  injury,  severe  prolonged  muscular  exertion, 
dissipation,  or  sexual  excess.  Race  appears  to  be  of  some  importance,  but  an 
increasing  proportion  of  cases  is  found  among  negroes  and  Jews,  who  werr 
formerly  considered  partially  immune.  Males  are  more  liable  to  the  disease 
than  females  in  the  proportion  of  10  to  1.  About  75  per  cent,  of  all  cases  cooh 
mence  between  the  ages  of  thirty  and  fifty.  It  may  occur  in  childhood  due  to 
hereditary  syphilis. 

Pathology. — Macroscopically,  it  may  l^e  observed:  1.  That  the  posterior 
roots  are  more  or  less  atrophied  and  grayish  in  color. 

2.  There  is  a  thickening  and  adhesion  of  the  spinal  membranes,  with  some 
degree  of  congestion,  particularly  noticeable  in  the  posterior  region  (not  a 
constant  change). 

3.  There  is  a  slight  change  in  the  shape  of  the  cord,  and  the  affected  regions 
assume  a  grayish  tint.  Change  of  color  is  well  seen  after  the  cord  is  hardened. 
Microscopically,  the  first  changes  are  found  in  the  posterior  roots,  usually  the 
lumbar,  followed  by  sclerosis  in  the  column  of  Burdach  and  zone  of  Lissauer, 
also  most  marked  in  the  lumbar  region  and  localized  at  the  point  of  entrance  of 
the  root-fibers.  Higher  up  the  columns  of  Goll  will  be  found  involved.  Tie 
fibers  coming  from  the  posterior  roots  to  join  the  column  of  Clark  are  abo 
sclerosed,  but  as  the  cells,  as  a  rule,  are  not  destroyed,  the  direct  cerebellar 
tract  is  rarely  involved.  In  advanced  cases  sclerosis  of  Gowers'  tract  may  abo 
be  observed.  While  the  disease  usually  first  affects  the  lumbar  ner>'e-root^ 
either  the  sacral,  upper  thoracic,  cervical,  or  bulbar  nerve-roots  may  be  first 
involved,  in  which  event  the  cord  changes  above  noted  will  be  found  more 
marked  in  one  of  these  respective  areas.  In  addition  to  the  cord  changes 
degeneration  of  peripheral  spinal  nerves  and  of  cranial  nerves  and  their  nuclei, 
especially  the  ocular,  may  be  found.  Less  marked  changes  may  also  be  fomMi 
in  the  anterior  nerve-roots. 

Nageotte's  views  as  to  the  pathogenesis  of  the  disease  are  now  those  most 
generally  accepted.  In  brief,  he  believes  that  tal)es  is  the  result  of  a  local 
affection  of  the  spinal  roots  at  the  height  of  the  "nerfs  radiculaires*' — i.  f-f 
that  part  of  the  root  from  its  entrance  into  the  dura  mater  to  the  spinal  ganglioo. 
It  consists  of  an  endo-  and  perineuritis  with  interstitial  and  parenchymatoos 
changes,  due  to  a  mild  but  chronic  s>T)hilitic  meningitis.  The  "nerf  radiculaire,'* 
being  a  channel  for  the  lymph  circulation  in  the  central  nervous  system,  is 
believed  to  be  a  spot  more  vulnerable  to  toxic  and  irritating  material  circulating; 
in  the  cerebrospinal  fluid.  This  is  further  intensified  by  the  fact  that  the  ner^T- 
fibers  lose  their  neurilemma  sheaths  as  they  pass  through  the  pia,  and,  hence, 
when  damaged  by  the  meningeal  exudation,  have  no  power  of  regeneration. 
The  degeneration  found  in  the  cord  is,  hence,  secondary,  the  ner\*e-fiber5 
being  separated  from  their  trophic  centers,  the  posterior  ganglion. 

In  addition  to  changes  in  the  nervous  system,  certain  cases  present  some 
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morbid  condition  of  the  osseous  system,  consisting  of  erosion  of  the  intra- 
articular cartilages  and  atrophy  and  absorption  of  the  bony  articulating  sur- 
faces. 

'  Symptoms. — ^These  may  be  grouped  into  various  stages:  the  prodromal, 
preataxic,  ataxic,  and  paralytic.  The  prodromal  stage  may  extend  over  a 
number  of  years,  the  symptoms  are  slight,  and  often  make  very  little  impression 
upon  the  patient.  They  consist  of  occasional  pains,  usually  in  the  legs,  of 
transient  disturbances  of  the  ocular  muscles  leading  to  ptosis,  diplopia,  etc., 
occasionally  of  slight  diminution  of  vision,  most  noticeable  at  night,  of  more 
or  less  pronounced  impairment,  very  rarely  exaltation,  of  sexual  power,  and 
neurasthenic  symptoms.  The  symptoms  become  characteristic  only  in  the 
preataxic  stage.  The  pains  in  the  legs  become  more  frequent  and  assume  the 
typical  fulgurant  or  lancinating  type;  that  is,  a  stabbing  or  boring  sensation, 
shooting  along  the  limbs  and  lasting  for  a  brief  interval  of  time.  There  is 
often  numbness  or  anesthesia  of  the  extremities  and  the  patient  feels  as  if 
walking  on  cotton.  The  pupils  give  the  Argyll  Robertson  phenomenon, 
there  is  permanent  myosis,  nyctalopia,  and  the  paresis  of  the  eye  muscles 
may  be  still  present  or  may  have  disappeared;  primary  atrophy  of  the  optic 
nerve  will  also  frequently  be  found.  There  is  usually  some  disturbance  of 
motion,  chiefly  manifested  at  night,  and  ataxia  may  be  revealed  by  the  finer 
tests  (having  the  patient  hop  backward  on  one  leg).  The  patella  and  Achilles' 
jerks  are  diminished  or  absent.  There  is  now  distinct  impairment  of  sexual 
power  and  difficulty  in  urination.  Martin  has  described  a  peculiar  loss  of 
tone  and  muscle  sense  of  the  rectal  sphincters.  The  sensory  symptoms  belong 
to  this  and  the  following  stage. 

The  dominant  symptom  of  the  ataxic  stage  is  the  inco-ordination  of  move- 
ment. This  gives  rise  to  the  ataxic  gait.  The  legs  are  kept  far  apart  and  are 
lifted  higher  thAn  is  necessary  from  the  ground,  they  are  brought  down  violently, 
and  the  gait  is  of  a  peculiar  stamping,  irregular,  slightly  staggering  character. 
Walking  without  the  aid  of  a  cane  soon  becomes  impossible,  and  the  feet  are 
carefully  watched.  Ataxia  of  the  arms  occurs  later  and  is  manifested  by  dif- 
ficulty in  grasping  objects  or  in  accomplishing  finer  co-ordinated  movements. 
Ataxia  of  the  lower  extremities  may  be  tested  by  directing  the  patient  -to 
touch  with  his  toe  an  object  held  above  it,  or,  when  lying  down,  to  place  the 
heel  of  one  foot  upon  the  knee  of  the  other;  of  the  upper  limbs  by  directing  him 
to  touch  rapidly  the  tip  of  the  nose  with  the  forefinger,  or  to  spread  the  arms 
apart  and  bring  the  forefingers  rapidly  together.  Loss  of  station,  or  Romberg's 
symptom,  is  tested  by  directing  him  to  stand  with  the  feet  close  together  and  to 
close  the  eyes.  The  swaying  of  the  body  will  vary  from  several  inches  in 
either  direction  to  falling  over.  The  reflexes  are  now  completely  abolished,  and 
there  may  be  some  wasting  of  the  muscles,  and  marked  muscular  hypotonia, 
causing  relaxation  of  the  joints,  will  frequently  be  found.  The  sphincters 
are  involved,  there  is  often  difficulty  in  voiding  the  urine,  associated  with 
incontinence,  and,  as  a  result  of  careless  catheterization,  cystitis  is  often  ac- 
quired. The  facial  expression  is  peculiar,  the  pallor,  drooping  lids,  small 
pupils,  and  deep  lines  give  an  impression  of  weariness,  dulness,  and  apathy  that 
is  quite  characteristic. 

The  sensory  symptoms  are  various:  in  addition  to  the  fulgurant  pains,  there 
may  be  visceral  crises,  characterized  by  sudden  severe  pain  and  disturbance 
of  function.  The  most  common  seat  is  the  stomach,  and  the  crises  are  asso- 
ciated with  vomiting  of  acid  material.  Crises  may  also  involve  the  larynx, 
liver,  kidneys,  clitoris,  bladder,  and  eyes.  The  latter  is  associated  with  pain, 
lacrimation,  and  blepharospasm.  Diminished  sensation  affects  the  organs, 
nerves,  and  areas  of  the  skin.     There  is  loss  of  sensation  in  the  testicles  or 
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breasts,  and  severe  blows  in  the  pit  of  the  stomach  cause  no  distress.  Biemadn't 
symptom,  loss  of  sensation  in  the  ulnar  nerve  when  pressed  upon  at  the  elbow,  is 
present.  The  same  phenomenon  can  be  observed  in  the  peroneal  nen-e, 
where  it  winds  around  the  head  of  the  fibula.  These  may  be  early  symptoms. 
Areas  of  analgesia  or  hypalgesia,  usually  segmented  in  type,  can  be  detected 
upon  the  trunk  or  upon  the  extremities.  Astereogenosis,  or  the  loss  of  the 
ability  to  recognize  objects,  may  be  present  on  one  or  both  sides,  or  the  steieog- 
nostic  sense  may  not  be  impaired.  The  girdle  pain  is  a  feeling  of  constriction 
about  some  part  of  the  trunk  that  may  be  very  uncomforatable.  Trapkk 
changes  are  of  various  kinds,  painless  loosening  of  the  teeth;  arthropatkiet, 
characterized  by  enlargement  and  erosion  of  the  joints,  which  are  painless; 
fragility  of  the  bones  leading  to  spontaneous  fracture;  herpes  and  perforating 
ulcer  of  the  foot.  The  paralytic  stage  inaugurates  the  termination  of  the 
disease.  Locomotion  becomes  impossible,  or  can  only  be  accomplished  with 
the  aid  of  two  canes,  loss  of  control  over  the  bladder  is  complete,  the  patient  is 
querulous  or  even  demented,  and  muscular  wasting  and  bed-sores  may  appetr. 
In  either  this  or  the  ataxic  stage  the  optic  nerve  may  atrophy  until  Uindness 
results,  and  this  is  often  associated  with  a  remarkable  improvement  in  the 
ataxia  that  is  at  present  inexplicable  (ocular  tabes).  It  is  important  to  re- 
member that  mental  symptoms  may  be  present,  as  tabes  and  piaresis  (p.  1147), 
may  be  associated  (taboparesis).  Death  usually  occurs  as  a  result  of  infection, 
either  through  the  bladder  or  lungs,  more  rarely  as  the  result,  apparendy,  of 
exhaustion. 

Atypical  cases  are  not  rare.  In  cervical  tabes  the  ataxia  may  appear  first 
in  the  upper  extremities  and  may  be  more  severe  in  them,  and  the  fulgonnt 
pains  may  be  Umited  to  them.  Laryngeal  crises  are  more  common  in  tfab 
form,  and  neuralgic  pain  in  the  course  of  the  fifth  nerve  niay  be  present 
Certain  classical  symptoms  may  not  appear  in  the  entire  course  of  the  diseise. 
In  sacral  tabes  the  knee-jerks  may  be  present,  while  the  Achilles  jerks  arc  brt. 
It  is  well  in  all  cases  to  have  Wassermann  tests  made  with  both  the  blood-serum 
and  cerebrospinal  fluid,  and  to  examine  the  latter  for  an  excess  of  lymphocytes 
and  the  globulin  reaction.  The  cell-count  may  vary  from  normal  (indicating 
usually  that  no  active  process  is  in  progress)  to  95  or  more.  Cases  in  which  the 
latter  occurs  are  usually  those  in  which  there  is  an  active  meningeal  irritation. 
In  such  cases  the  Wassermann  test  is  usually  positive  in  both  serum  and  cere- 
brospinal fluid  and  the  globulin  reaction  is  present.  In  other  cases  the  Wasse^ 
mann  test  may  only  be  positive  with  the  serum  and  the  globulin  not  in  excess. 
Old  cases  in  which  the  active  process  has  subsided  may  give  a  normal  serology. 
In  doubtful  cases  Lange's  colloidal  gold  reaction  (p.  1146)  and  Noguchi's 
luetin  test  may  be  used.^ 

Coarse. — The  earliest  symptoms  are  usually  observed  from  five  to  twenty 
years  after  the  syphilitic  infection.  Rarely  the  disease  runs  a  verj*  rapid 
course.  The  preataxic  symptoms — pain,  loss  of  knee-jerk,  Arg^il  Robertson 
pupil,  with  or  without  ptosis  and  diplopia — may  only  exist  a  few  weeks  before 
inco-ordination  develops.  The  latter  will  then  reach  its  acme  in  twenty  to 
thirty  days.  This  is  very  unusual,  however.  As  a  rule,  the  first  or  preataxic 
stage  extends  over  a  period  varying  from  months  to  even  as  long  as  twenty-five 
years.  In  some  cases  the  first  stage  may  be  unnoticed.  The  second  or  ataxic 
stage — that  of  inco-ordination — is  generally  slowly  progressive,  finally  reaching 
a  point  at  which  it  remains;  rarely,  more  or  less  improvement  may  follow.  The 
final  stage  in  a  few  cases  is  only  reached  when  the  patient  has  become  paral>*ied 
and  bedridden. 

» New  York  Med.  Jour.,  August  22,  1914,  p.  349. 
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Diagnosis. — ^This  is  readily  made  when  we  have  a  combination  of  the 
absent  knee-jerk,  fulgurant  pains,  and  the  Argyll  Robertson  pupil. 

Differential  Diagnosis. — Peripheral  Neuritis. — ^The  symmetric  distribution 
of  symptoms,  tenderness  in  the  muscles  and  over  the  nerve-trunks,  more  weak- 
ness and  wasting,  pain  (not  fulgurant  in  type),  absence  of  the  Argyll  Robertson 
pupil,  and  the  history  of  the  case  are  sufficient.  Alcoholic,  diabetic,  and,  more 
rarely,  arsenical  neuritis  give  rise  to  a  condition  closely  resembling  true  tabes, 
in  that  there  is  the  loss  of  knee-jerk,  often  sharp  pain,  and  inco-ordination, 
though  the  latter  symptom  is  never  as  marked  as  in  advanced  tabes.  The  gait, 
however,  is  totally  different,  and  consists  of  the  high  "steppage"  gait  described 
in  the  discussion  of  Peripheral  Neuritis. 

Ataxic  Paraplegia. — Apart  from  the  absence  of  pain  and  anesthesia,  inco- 
ordination is  followed  by  a  spastic  condition.  The  knee-jerk  is  much  exag- 
gerated, ankle-clonus  develops,  and  the  Babinski  reflex  is  present. 

Cerebellar  Disease. — ^The  inco-ordination  does  not  resemble  that  of  ataxia; 
optic  neuritis  is  present;  also  headache  and  vomiting  appear  in  well-marked 
cases.    The  knee-jerk  is  usually  present. 

Ataxia  may  be  present  in  cornbined  sclerosis,  due  to  anemia  and  infections 
(p.  1109),  as  lesions  of  the  posterior  columns  are  present.  In  this  disease  the 
Argyll  Robertson  pupil  is  absent.  While  paresthesia  is  pronounced,  the 
characteristic  pains  of  tabes  are  not  complained  of.  The  Babinski  reflex  will 
also  usually  be  found.  The  history  of  the  onset  and  course  of  the  disease  also 
differs. 

Cerebrospinal  syphilis  may  simulate  tabes.  Examination  of  the  cerebro- 
spinal fluid  will  usually  show  a  much  higher  lymphocyte  count  (80  to  2000) 
in  ordinary  forms  of  cerebrospinal  syphilis  than  tabes  (p.  1152).  The  Wasser- 
mann  test  is  positive  in  a  larger  percentage  of  cerebrospinal  fluids  and  the 
globulin  reaction  greater.  Argyll  Robertson  pupils,  visceral  crises,  and  arthro- 
pathies do  not  occur.  Pupils  that  do  not  respond  to  either  light  or  convergence 
are  common. 

The  crises  may  be  mistaken  for  disease  of  the  various  organs  involved.  Re- 
I)eated  attacks  of  acute  pain,  tabetic  in  character,  and  particularly  in  adult 
males,  should,  however,  excite  suspicion,  and  an  absence  of  the  knee-jerk 
and  other  characteristic  evidences  will  always  be  present  in  ataxia. 

When  the  chief  lesion  is  in  the  dorsal  region  the  pain  may  be  mistaken 
for  that  of  spinal  caries  or  even  neuralgia  or  rheumatism.  From  caries  it  may 
be  differentiated  by  the  fact  that  in  vertebral  disease  the  pain  is  more  or  less 
localized,  and  that  it  is  much  increased  by  movements.  Moreover,  the  other 
symptoms  of  ataxia  are  wanting — e.  g.,  ocular  troubles,  inco-ordination,  and 
absence  of  the  knee-jerk.  The  latter  point  also  holds  good  in  cases  of  rheuma- 
tism and  intercostal  neuralgia.  For  the  diagnosis  from  hereditary  ataxia, 
iridep.  1108.  ^ 

Prognosis. — ^The  outlook  is  serious,  but  if  the  diagnosis  is  made  early 
and  modern  methods  of  treatment  employed  there  is  fair  hope  of  improvement. 
Complete  recovery  is  unusual,  but  occurs  in  cases  of  true  syphilis  which  simulate 
tabes.  The  disease  does  not  cause  death,  at  least  for  a  long  time.  Cases  in 
which  the  cell-count  is  high  (p.  1152)  are,  as  a  rule,  more  amenable  to  treatment. 

Treatment. — Rest  (first  suggested  by  Weir  Mitchell)  is  imperative 
when  the  patient  commences  treatment,  and  especially  when  pain  is  an  early 
symptom,  massage  and  electricity  being  employed  meanwhile  to  keep  up  the 
tone  of  the  muscles.  The  bowels  should  l)e  moved  daily,  and  the  urin- 
ary functions  especially  looked  to.  In  certain  cases  catheterization  is  neces- 
sary. The  patient  should  then  be  taught,  first,  what  surgical  cleanliness 
means;  and  second,  how  to  use  the  instrument.     Urotropin  in  doses  of  gr. 
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V — 0.3,  three  or  four  times  daily,  is  a  valuable  prophylactic  against  cj'stitis. 
Counterirritation  along  the  spine  and  suspension  are  useless.  The  diet  should 
not  be  heavy,  and  if  gastric  crises  occur  special  care  should  be  taken  in  this 
direction.  Vigorous  antisyphilitic  medication  should  be  employed  in  ill 
cases  where  the  serologic  changes  peculiar  to  syphilis  (p.  1154)  are  found. 
In  old  cases  in  which  these  tests  prove  negative  such  treatment  is  not  ad- 
visable, but  it  should  consist  of  measures  to  improve  the  general  health  and 
nutrition.  If  specific  medication  is  used  it  should  at  first  consist  of  arsphena- 
mine,  given  intravenously.  These  injections  should  be  repeated  until  six  or 
eight  are  given  at  intervals  of  a  week.  Mercury  should  be  used  during  the 
intervals  and  for  a  period  of  six  weeks  thereafter.  After  this  the  spinal  fluid 
should  be  examined  and  if  the  treatment  is  efficacious  the  cells  should  be  less  is 
number  and  the  Wassermann  reaction  weaker  or  absent.  If  this  result  has 
not  been  obtained,  another  course  of  similar  treatment  should  be  given. 
Symptomatic  improvement  may,  however,  be  present.  If  there  is  then  no  im- 
provement in  the  serologic  tests  it  is  well  to  omit  the  use  of  arsphenamine  for  a 
month  or  two,  although  mercury  may  be  continued.  After  this  another 
course  of  arsphenamine  intravenously  may  be  given  or  intraspinal  injections  by 
the  Swift-Ellis  method  tried.^  Arsphenamine  has  been  found  to  relieve  the  pains 
even  when  no  other  benefit  resulted.  Optic  atrophy  is  not  a  contraindication, 
in  fact,  it  may  be  benefited.  Nephritis  and  advanced  arteriosclerosis  are. 
Arsenic,  chlorid  of  gold  and  soda,  and  nitrate  of  silver  seem  to  have  some  influ- 
ence upon  the  course  of  the  disease. 

The  fulgurant  pains,  or  those  of  the  various  crises,  are  occasionalty  so 
severe  as  to  require  codein,  or  even  morphin,  though  the  use  of  the  latter  agent  b 
always  to  be  postponed  until  other  means  are  exhausted.  For  the  fonner, 
rest  in  bed  and  bandaging  the  limbs  may  be  useful.  Antiinrrin  or  salol  and 
phenacetin  may  also  be  tried.  Gastric  crises  may  be  relieved  by  cerium  oxalate 
and  small  doses  of  cocain  or  carbolic  acid.  Morphin  is  usually  required. 
In  some  cases  the  crises  are  so  severe  that  even  this  fails  to  give  relief.  The 
cutting  of  the  posterior  roots  (seventh  to  tenth)  of  the  dorsal  nerves  (rhizotomy) 
has  been  eflScacious  in  the  relief  of  intractable  gastric  crises.*  In  any  case  the 
patient  should  live  a  simple,  regular  life,  avoiding  excesses  of  all  kinds,  and 
particularly  sexual  and  alcoholic  indulgences. 

Electricity  is  of  service  in  relieving  paresthesia  and  pain.  For  this  purpose 
either  a  rapidly  interrupted  faradic,  static  spark  or  high-frequency  current 
applied  to  the  extremities  may  be  tried.  Hydrotherapy  is  a  serviceable  measure 
if  judiciously  employed.  Neither  cold  nor  hot  baths  are  free  from  deleterious 
effects,  but  tepid  baths  (80''  to  90''  F.— 26.6°-32.2''  C),  combined  with  gentle 
friction  of  the  body  surface,  are  signally  useful. 

Recently  it  has  been  discovered  (Frenkel)  that  the  ataxia  can  be  great^* 
improved  by  systemic  exercises  designed  to  train  the  muscles  in  co-ordinated 
movements.  The  important  points  are  to  avoid  fatigue  and  irritation,  and  to 
increase  gradually  the  complexity  of  the  tasks. 

*  Archives  Int.  Medicine^  September,  1913,  p.  331 ;  Joiar.  Amer,  Med,  Assoc,,  Januiry 
17,  1914,  pp.  183  and  187;  Amer.  Jour.  Med.  Sci.,  November,  1914,  p.  693;  Amtr.  J  cur. 
Med.  Sci.,  October,  1916,  p.  90;  Jour.  Nerv.  and  MerU.  Die.,  May,  1918,  p.  343. 

*  Frazier,  Amer.  Jour.  Med.  Sci.,  January,  1913,  p.  116. 
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VI.    GENERAL  AND  FUNCTIONAL  DISEASES 

INFANTILE  CONVULSIONS 

{Eclampsia  InfaniUia) 

Under  this  term  are  grouped  a  number  of  conditions,  with  convulsive 
attacks  as  the  common  symptoms. 

The  causes  are:  1.  Organic  brain  lesions  (pp.  1124  and  1127).  2.  Neuro- 
pathic tendency,  that  is  maiiifested  later  as  hysteria  or  epilepsy.  3.  Emotional 
disturbances,  as  fright.  4.  Rickets,  in  about  30  per  cent,  of  all  cases.  5. 
Acute  infectious  disease,  especially  as  an  initial  symptom  of  pneumonia, 
and  more  rarely  of  scarlet  fever,  small-pox,  and  pernicious  malarial  infection. 
6.  Inflammation  of  the  serious  membranes,  as  meningitis,  where  the  relation 
is  direct,  or  pleuritis  or  peritonitis.  7.  Kidney  disease,  in  which  they  are 
uremic.  8.  Peripheral  irritation;  dentition  has  long  been  supposed  to  be  a 
chief  factor  in  their  causation,  but  it  is  now  believed  that  the  chief  cause  is 
the  presence  of  rickets.  Intestinal  parasites  have  also  been  found,  particularly 
the  Ascaris  lumbricoides,  and  the  convulsions  have  ceased  after  their  expulsion* 
9.  Debility,  especially  that  resulting  from  gastro-intestinal  disorders. 

Pathology. — ^The  pathologic  changes  may  be  divided  into  two  groups: 
(1)  Those  bearing  an  etiologic  relation  to  the  convulsive  attacks,  and  (2) 
tlu>se  that  are  merely  consecutive.  Among  the  former  are  meningeal  bleedings 
tumor,  gliosis  (either  hypertrophic  or  atrophic),  and  hydrocephalus.  Then 
there  are  general  conditions  that  seem  to  predispose  to  this  condition  or,  at 
any  rate,  are  frequently  associated  with  it,  such  as  rachitis.  The  consecutive 
lesions  are  hemorrhages  into  the  meninges  or  into  the  substance  of  the  brain 
and  the  spinal  cord,  an  increase  in  the  amount  of  cerebrospinal  fluid,  and  con- 
gestion of  the  pia  or  the  substance  of  the  brain. 

The  symptoms  of  the  attack  vary  according  to  its  intensity.  In  the 
most  severe  form  they  resemble  in  all  respects  those  of  an  epileptic  seizure. 
At  first  the  eyes  deviate  upward  or  to  one  or  the  other  side,  and  the  gase 
becomes  fixed  and  staring;  next  there  are  twiichings  of  the  muscles  of  the  face, 
sometimes  slight  and  limited  to  one  side,  and  sometimes  general,  often  invoIving^ 
the  muscles  of  mastication  and  giving  rise  to  trismus  or  gnashing  of  the  teeth» 
Next  there  are  tetanic  contractions  of  the  extremities,  the  fingers  being  strongly 
flexed,  the  hands  flexed  upon  the  arms,  and  the  feet  in  the  position  of  pes 
equinus  or  sometimes  in  the  dorsal  flexion,  and  both  legs  and  arms  rigidly  ex* 
tended.  Often  the  muscles  of  the  trunk  are  involved,  and  there  is  either 
opisthotonos  or  respiratory  cramp,  with  excessive  hardness  of  the  abdominal 
muscles.  This  rigid  condition  is  interrupted  at  brief  intervals  by  sudden  twitch- 
ings,  or  occasionally  the  convulsion  becomes  clonic  instead  of  tonic,  and  there 
are  repeated  extensions  and  contractions  of  the  extremities^  shaking  of  the 
head,  and  quivering  of  the  whole  body.  As  a  result  of  the  respiratory  cramp, 
cyanosis  rapidly  develops  and  may  reach  an  extreme  degree.  The  forced 
respirations  give  rise  to  a  foam  that  collects  about  the  lips,  and  is  often  mixed 
with  blood  from  the  bitten  tongue.  Urine  is  often,  and  feces  occasionally, 
passed  involuntarily.  In  nearly  all  cases  unconsciousness  is  complete.  Many 
of  the  slight  attacks  are  accompanied  by  a  cry  or  by  an  attack  of  screaming. 
The  tetanic  state  usually  lasts  for  a  minute  or  two;  then  there  are  a  few  clonic 
movements,  relaxation  becoming  rapidly  complete,  and  the  spasm  is  ended 
by  a  few  deep  respirations.  The  child  may  return  to  consciousness,  although 
it  is  usually  drowsy  or  stupid,  or  it  may  pass  into  a  deep  sleep  from  which  it 
cannot  be  aroused.  Often  in  the  latter  condition  attacks  will  recur  at  irregular 
intervals,  and  sometimes  a  single  attack  may  continue  for  some  time,  although 
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from  time  to  time  there  are  slight  twitchings  followed  by  partial  relaxation 
{status  eclampiicus — Lewis).  The  attack  may  come  on  suddenly,  or,  as  is 
more  frequently  the  case,  it  may  be  preceded  by  a  period  of  restlessness  and  irri- 
tability. A  milder  form  of  the  spasm  consists  of  sudden  fixation  of  the  ejes, 
slight  twitching  of  the  body,  and  a  peculiar  dusky  pallor  that  passes  away  io 
a  few  moments.  In  other  rare  cases  consciousness  may  persist,  although  the 
patient  is  aphasic.  Laryngismus  stridulus  is  an  analogous  condition  (ride 
J>iseases  of  the  Larynx,  p.  513). 

The  diagnosis  of  the  condition  is  very  easy.  The  recognition  of  the  cause, 
however,  is  very  impK)rtant  and  often  difficult.  Every  case  should  first  be 
examined  for  rickets,  and  then  the  gums  should  be  investigated ;  also  the  condi- 
tion of  the  child's  nutrition  and  the  presence  of  symptoms  of  gastric  or  enteric 
irritations.  If  fever  exists,  it  is  important  to  discover  its  cause.  The  chanurter 
of  the  convulsion  is  often  of  value  in  distinguishing  between  the  idiopathic  or 
tefiex  type  and  that  due  to  organic  brain  disease.  Convulsions  beginning 
immediately  after  birth,  or  an  injury,  either  persisting  or  else  disappearing 
gradually,  are  probably  caused  by  meningeid  hemorrhage  (p.  11^).  An 
attack  of  a  jacksonian  type  would,  of  course,  indicate  the  presence  of  a  focal 
lesion;  and  if  this  be  a  tumor,  there  will  probably  be  bulging  of  the  anterior 
fontanel,  severe  headache,  and  the  ophthalmoscope  will  reveal  a  neuroretinitis. 
If,  after  the  attack,  pareses  or  paralyses  are  present,  a  focal  lesion  is  still  niore 
likely.  Hydrocephalus  is  usually  recognized  with  ease.  Some  cases  exist, 
however,  in  which  it  is  impossible  to  discover  any  adequate  cause. 

Hie  prognosis  varies  according  to  the  etiology.  In  cases  with  organic 
brain  disease  it  is  unfavorable  as  regards  cure.  In  those  forms  that  precede 
epilepsy  or  functional  nervous  diseases  the  spasms  usually  disappear  after  the 
fibhst  dentition,  and  the  patients  appear  to  have  recovered  for  a  time.  In  those, 
however,  in  whom  the  symptoms  are  due  to  some  peripheral  irritation  or  to 
i^chitis,  the  outlook  is  fair,  although  even  these  now  and  then  develop  into 
permanent  epilepsy.  The  convulsions  themselves  are  either  often  immediately 
fatal,  or  so  exhausting  to  the  patient  that  he  succumbs  readily  to  the  disease 
that  produced  them.  In  these  cases  the  prognosis  depends  upon  the  frequencj* 
and  severity  of  the  attacks,  death  usually  terminating  those  in  which  the  status 
eclampticus  has  been  established.  The  prognosis  for  ultimate  cure  depends  also 
in  part  upon  the  length  of  time  that  the  condition  has  existed ;  if  but  for  a 
short  time  before  an  arrest  has  been  established,  recurrence  is  much  less  likely. 
Gowers,  however,  says  that  even  after  a  year's  duration  permanent  cure  may 
sometimes  be  obtained.  The  possibility  of  a  beginning  epilepsy  must  lx»  con- 
sidered. 

The  treatment  naturally  falls  into  two  parts — that  of  the  attack  and  that 
of  the  interval.  Unquestionably,  the  most  efficacious  antispasmodic  that 
We  possess  for  this  condition  is  chloroform.  A  few  drops  may  be  put  upon  a 
handkerchief  and  held  carefully  over  the  nose  and  mouth  of  the  little  patient. 
A  very  small  quantity  usually  suffices,  and  the  effect  is  almost  instantaneoit*. 
In  addition  to  this,  chloral  and  the  bromids  may  \)e  given  by  the  rectum,  and 
it  is  often  useful  to  add  to  these  one  of  the  coal-tar  antipyretics,  particularly 
antipyrin.  Formerly  hot  mustard-baths  were  much  in  favor,  but  unless  they 
do  good  at  once  they  are  not  likely  to  be  of  any  use.  In  a  very  obstinate 
case  under  my  care  they  were  absolutely  valueless,  and  were  replaced  by  mo- 
mentary immersion  in  ice-cold  baths  and  vigorous  friction,  which  seemed  to 
act  very  favorably.  If  any  known  source  of  irritation  is  present,  as  an  over- 
loaded stomach,  it  sliould  be  relieved  at  once,  if  possible,  by  the  stomach-tube 
or  an  emetic.  An  enteritis  may  be  temporarily  benefited  by  an  enema  or  by 
a  moderate  dose  of  calomel.     The  treatment  during  the  interval  depends  upon 
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the  nature  of  the  cause.  If  rachitis  exists,  it  should  be  treated  according  tp  the 
principles  laid  down  in  my  discussion  of  this  disease.  If  dentition  is  suspected, 
the  gums  may  be  lanced,  but  this  should  only  be  done  when  they  present  dis- 
tinct signs  of  irritation.  Gastro-intestinal  disorders  of  any  kind  should  be 
relieved  as  soon  as  possible,  and  intestinal  parasites  must  be  expelled.  In 
infectious  diseases  the  convulsions  usually  disappear  after  the  initial  stages, 
and  require  no  further  attention.  In  organic  brain  disease,  providing  it  be 
not  syphilitic  in  nature,  very  little  can  be  done.  Finally,  in  those  cases  in 
which  no  cause  can  be  discovered  bromids  are  the  only  resource,  and  should  be 
given  in  sufficient  doses:  from  gr.  iij  to  v  (0.194-0.324)  per  day  to  children  of  si?: 
months,  and  from  gr.  v  to  x  (0.324-0.648)  to  those  between  six  and  sixteeD 
months. 
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Definition. — ^A  condition  characterized  by  attacks  of  unconsciousness,  with 
or  without  convubions.  We  are  scarcely  justified  in  speaking  of  epilepsy  as  ^ 
disease.  It  seems,  in  reality,  to  be  a  symptom,  though  in  many  cases  (the 
so-called  idiopathic  cases)  we  do  not  know  the  underlying  cause.  The  type  of 
cases  in  which  the  unconscious  period  is  very  brief  (momentary),  with  no  con- 
vulsion following,  or  at  most  but  a  slight  rigidity,  is  termed  petit  mal.  The 
more  pronounced  type,  with  prolonged  unconsciousness  and  severe  general 
convulsions,  constitutes  grand  mal.  That  form  first  described  by  Hughlings 
Jackson  in  which  the  convubion  is  localized,  and  in  which  unconsciousness  may 
or  may  not  occur,  is  called  jacksonian,  focal,  or  cortical  epilepsy  (p.  1018). 

Pathology. — Epilepsy  is  a  symptom,  and  the  inevitable  question  must 
be,  "Of  what?*'*  In  certain  cases  thb  can  be  answered  (in  the  organic  cases), 
since  the  lesion  is  demonstrable;  but  in  others  (functional  or  idiopathic)  there  is 
no  demonstrable  lesion.  Among  the  causes  of  the  former  are  brain  tumors, 
meningitis,  traumatism  inflicted  either  at  birth  or  subsequently,  atrophy  and 
sclerosis,  vascular  disturbances,  syphilis,  and  toxemia,  both  autogenous  (which 
may  he  associated  with  abnormal  position  of  different  parts  of  the  gastro-in^ 
testinal  tract)  and  exogenous.  Peripheral  lesions  too  may  give  rise  to  it. 
Little  can  be  said  about  the  idiopathic  variety,  we  can  only  enumerate  causes; 
we  do  not  know  in  any  case  how  these  act,  and  we  do  not  know  the  ultimate 
pathology.  Many  writers  apply  the  name  "epilepsy"  only  to  the  idiopathic 
form,  while  others  include  all  apyretic  affections  characterized  by  the  occurrence 
of  fits,  whether  of  centric  or  peripheral  origin.  Brown-S^uard  believes  that 
the  distinction  between  the  various  kinds  of  convulsions  is  artificial,  and  that 
the  correct  classification  should  be  based  on  the  knowledge  of  the  cause. 

Etiology. — The  causes  are  (1)  predisposing,  (2)  exciting  or  determining. 
Among  the  former,  which  refer  particularly  to  the  idiopathic  form,  are — 

(a)  Age. — Most  cases  develop  during  childhood.  It  had  been  said  that  when 
the  attacks  first  appear  after  thirty-five  years  that  they  are  not  idiopathic. 

(6)  Heredity. — Family  neuroses,  such  as  insanity,  hysteria,  chorea,  eta, 
are  common,  but  it  is  decidedly  more  the  exception  than  the  rule  to  find  either 
parent  epileptic. 

(c)  Alcohol. — The  causal  relationship  between  an  abuse  of  alcohol  by  the 
parents  and  epilepsy  seems  rather  pronounced.  F^r^  says  that  of  594  epileptics 
examined  by  him,  258  had  parents  who  were  hard  drinkers.  Echeverria  refers 
to  572,  257  of  which  he  believed  could  be  traced  directly  to  the  abuse  of  alcohol; 

((/)  Syphilis  does  not  predispose.  When  it  gives  rise  to  changes  in  the  brain 
and  cord,  which  in  turn  cause  epilepsy,  it  is  in  reality  a  determining  cause. 
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(e)  Eye-strain  is  no  longer  regarded  seriously  as  a  predisposing  influence. 
The  fflcciting  or  determining  causes  are  traumatism  to  the  h^  widi  or 
without  actual  lesion  of  the  skull  or  brain,  mental  shock,  various  morbid  condi- 
tions of  the  membranes  of  the  brain  or  of  the  brain  proper  (e.  g.,  after  hemiplegia) 
or  peripheral  irritation  (dentition,  worms,  a  cicatrix,  an  adherent  prepuce,  etc.). 
Not  a  few  cases  are  dependent  upon  toxic  substances  in  the  blood,  as  in  uremu 
and  lead-poisoning.  Excessive  indulgence  in  alcohol  or  overeating  often 
precipitates  the  attack.  Intestinal  stasis  must  be  considered.  Great  emotioo 
and  nervous  shock  (fright)  seem  to  be  exciting  causes  in  some  cases.  Pitui- 
tary insufficiency  and  excessive  thyroid  secretion  have  been  mentioned  as 
causes.  There  are  cases  of  bradycardia  in  which  epileptiform  attacks  oocur 
(Stokes-Adams'  disease).  Cerebral  arteriosclerosis  may  cause  the  epileptifonn 
attacks  that  occur  in  old  people. 

Symptoms. — Petit  MaL — In  this  condition  the  majority  of  cases  beloni: 
to  the  following  type:  The  attack  begins  suddenly;  perhaps  while  talking  to 
the  patient  his  expression  suddenly  becomes  blank,  the  face  pales,  the  pupib 
dilate,  and  he  is  evidently  not  conscious.  In  a  moment  or  two  he  gathers  Us 
scattered  senses  and  picks  up  the  thread  of  the  conversation.  Very  often  he 
is  not  cognizant  of  any  lapse  of  time  or  has  but  a  vague  idea  that  somethini: 
I  has  occuired.     If  carefully  observed,  fine  clonic  movements  may  be  detected 

!  in  many  cases,  it  may  be  of  the  facial  muscles  or  of  the  hands.     ConvulsioDS 

I  never  occur,  the  dominant  feature  being  the  unconsciousness.     On  regaining 

I  consciousness  the  patient  may  act  strangely  and  appear  dazed;  it  is  seldom, 

however,  that  he  falls  in  attacks  of  this  kind.     Occasionally  a  peculiar  dreamy 
<  state  takes  the  place  of  an  ordinary  attack,  or  the  individual  may  be  the  xictim 

of  imperative  ideas.     Falret  has  described  a  condition  (epilepsie  Inrvi)  knovn 

as  masked  epilepsy,  in  which  maniacal  outbursts  or  explosions  of  passion  occur. 

Grand  Mai  or  Haut  Mai. — In  many  cases  some  subjective  symptom  precedes 

the  actual  attack.     In  its  most  specialized  form  it  is  termed  an  aura,  and  in- 

♦  eludes  any  phenomenon,  motor  and  sensory,  that  ushers  in  an  attack.    AMiile 

the  aura  differs  in  different  cases,  it  is  almost  invariably  constant  in  the  same 
case,  so  that  one  will  have  a  subjective  sensation  of  sound,  another  of  liphi, 
either  flashes  or  colors,  etc.  There  are  other  signs  that  occasionally  antedate 
an  attack,  and  which  may  or  may  not  precede  each  attack  (headache,  drowsi- 
ness, change  of  disposition,  palpitation,  perverted  appetite,  sexual  or  other, 
etc.).  Many  attacks  begin  precipitately  with  absolutely  no  previous  warning. 
In  such  cases  the  patient  may  or  may  not  utter  a  piercing  sound  (epileptic  cry  . 
falling  at  the  same  time,  no  matter  where  or  in  what  position  he  may  be.  Hence 
the  danger  to  which  epileptics  are  always  subjected.  A  peculiar  onset  occur? 
in  the  so-called  procnrsire  epilepsy^  in  which  the  patient  suddenly  starts  off 
and  runs  some  distance  before  the  paroxysm  begins. 

Paroxysmal  Period. — In  many  cases,  whether  preceded  by  an  aura  or  not. 
this  stage  is  ushered  in  by  a  spasm  that  is  tonic  in  character.  The  patient  falb. 
perhaps  because  of  the  loss  of  consciousness,  though  in  those  cases  in  which  bf 
drops  precipitately  he  is  probably  thrown  by  the  violence  of  the  spasm.  TV 
head  is  usually  extended,  the  muscles  of  the  larynx  and  trunk  contracted,  and 
hence  the  epileptic  cry  and  the  dyspnea,  while  the  lower  limbs  are  generally 
extended,  the  upper  semiflexed,  and  the  fingers  tightly  clinched.  This  period 
of  rigidity  lasts  but  a  few  seconds  before  clonic  convulsions  appear. 

Intercurrent  contractions  vary  in  different  cases  from  very  mild  movenaents 
to  those  so  severe  as  to  toss  the  individual  about.  The  face,  pale  at  first 
becomes  congested,  and  the  jaw  works  in  churning  the  saliva  into  a  froth;  tbif 
is  blood-tinged  when  the  tongue  is  bitten.     The  respiration  is  jerky,  gaspinf^ 
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and  there  may  be  a  loss  of  control  of  the  bladder  and  bowels.  In  idiopathic 
cases  this  stage  lasts  from  one  to  five  or  six  minutes.  The  spasms  gradually 
diminish,  and  without  regaining  consciousness  the  patient  passes  into  a  deep 
sleep,  inmiediately  preceded  in  some  cases,  however,  by  coma  in  which  the 
breathing  is  stertorous.  During -the  sleep,  which  lasts  about  an  hour,  the 
patient  is  completely  relaxed.  On  waking  he  usually  appears  confused  and 
complains  of  feeling  tired.    His  limbs  may  ache  for  several  days. 

Occasionally  attacks  follow  one  another  in  quick  succession,  with  no  period 
of  consciousness  intervening  (stattia  epUepticiuf) — ^a  very  dangerous  condition. 

Postepileptic  pheruymena  are  variable.  The  patient  may  become  maniacal, 
homicidd,  or  may  simply  be  mentally  deficient  for  a  few  days,  with  perhaps 
some  slight  speech  disturbance.  A  condition  known  as  epileptic  automatism 
may  follow  or  take  the  place  of  the  convulsion.  In  this  state  the  patient  may 
go  about,  converse,  and  perform  apparently  purposive  acts  of  which  he  has  no 
recollection  afterward.  In  the  course  of  time  every  epileptic's  brain  power 
deteriorates.  Paralysis  sometimes  occurs,  is  usually  transient,  and  may  be 
unilateral  or  bilateral. 

Nocturnal  Epilepsy. — In  this  condition  the  attacks  occur  at  night,  and  may 
be  entirely  unknown  either  to  the  patient  or  his  friends.  He  complains  from 
time  to  time  of  feeling  tired  on  rising  in  the  morning,  his  limbs  and  head  ache, 
and  he  is  generally  duller  than  usual ;  he  may  even  be  confused.  Such  a  history 
is  suggestive,  and  the  suspicion  is  strengthened  if  in  addition  he  has  urinated 
involuntarily  of  if  blood-spots  are  found  on  his  pillow. 

Jacksonian  epilepsy  is  characterized  by  spasm  that  is  generally  local  in 
character.    It  is  not  true  epilepsy  (p.  1018). 

MyodonuB  epilepsy  is  characterized  by  epileptic  seizures  of  the  ordinary 
type,  while  in  the  interval  between  the  attacks  the  patient  suffers  from  clonic 
spasms  of  various  muscles.  The  spasms  vary  in  intensity  from  fibrillary  tremors 
(myokymia)  to  violent  spasms  of  the  large  muscles  (myoclonus,  p.  1165). 
It  may  be  a  family  disease. 

The  so-called  uncinate  fits,  which  consist  of  hallucinations  of  taste,  chewing 
movements,  etc.,  have  been  described  on  p.  1020. 

Diagnosis. — When  a  definite  history  is  obtainable  the  difficulty  of  the  diag- 
nosis is  less,  particularly  if  an  aura  occurs.  The  attack  can  be  frequently 
diagnosed  from  other  epileptoid  conditions  at  the  time  by  the  explosive  onset, 
the  brief  tonic  and  somewht  longer  clonic  spasm,  profound  unconsciousness 
followed  by  a  deep  sleep,  and  when  these  are  present  by  an  involuntary  passage 
of  urine,  frothing  at  the  mouth,  and  biting  of  the  tongue. 

Difleren'ial  Diagnosis. — In  uremia  the  state  of  the  urine  (catheterize  if 
necessary),  and  often  the  odor,  serve  to  differentiate  it.  Hysteria  may  also 
resemble  it  very  closely.     Gowers  has  tabulated  the  chief  differences  as  follows: 

Epilepsy  Hysteroid 

Apparent  cause None.  Emotion. 

Warning Any,  but  especially  unilateral    P^pitation,  malaise,  choking, 

or  epigastric  aura.  bilateral  foot-aura. 

Onset Always  sudden.  Often  gradual. 

Scream At  onset.  During  course. 

ConvuUion Ripdity  foUowed    by    "jerk-    Rigidity      or      ''struggling," 

mg";  rarely  rigidity  alone.  throwing  about  of  hmbs  or 

head,  arching  of  back. 

Pupils Dilated  and  immobile.  Mobile  and  active. 

Biting Tongue.  Lips,  hands,  or  other  people 

or  things.   Very  rare. 
MicturUion Frequent.  Never. 
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Epilepsy  Htsteboid 

Defecation Occasional.  Never. 

TaUcing Never.  Frequent. 

Duration A  few  minutes.  More  than  ten  minutes,  oftco 

much  longer. 

Restraint  necessary To  prevent  accident.  To  control  violence. 

Termination Spontaneous.  Spontaneous       or      induced 

(water,  etc.). 

Epileptiform  seizures  may  occur  in  the  course  of  multiple  sclerosis,  paresis, 
and  dementia  prsecox.  Organic  and  toxic  causes  (p.  1157)  must  be  eliminated 
before  deciding  that  the  condition  is  idiopathic.  For  this  purpose  a  careful 
study  of  all  the  organs  should  be  made.  If  intestinal  stasis  is  suspected, 
study  of  the  abdomen  by  ar-rays  is  important. 

Prognosis. — Idiopathic  epilepsy  very  rarely  is  cured.  In  most  cases  it 
will  be  found  that  an  apparent  recovery  is  merely  a  prolonged  intermission. 
Cases  that  are  evidently  symptomatic  are  sometimes  curable  if  the  cause  can 
be  removed.  Death  is  seldom  due  directly  to  an  attack.  Fatal  accidents  may, 
however,  be  caused  by  an  attack. 

Treatment. — ^When  an  aura  occurs,  advantage  may  indirectly  be  taken 
of  it  to  aid  in  aborting  the  attack.  The  only  efficient  remedy  is  nitrite  of  amy! 
inhaled  as  in  angina  pectoris.  In  jacksonian  epilepsy,  constriction  of  the  limb 
in  which  the  aura  occurs  may  sometimes  be  sufficient.  Every  effort  should  be 
made  to  lessen  the  liability  of  danger  to  the  patient — ^first  from  falling,  and 
second,  from  the  violence  of  the  spasms.  One  may  at  times  be  justified 
in  using  ether  or  chloroform  by  inhalation  to  control  the  severity  of  the  con- 
vulsions. After  loosening  the  clothing,  and  putting  a  cork  or  something  between 
the  teeth  to  prevent  biting  the  tongue,  nothing  more  can  be  done  at  the  time. 
Between  the  attacks  special  care  should  be  taken  to  put  the  system  in  good 
condition,  and  all  sources  of  worry  and  irritation  should  be  removed  so  far  as 
possible.  Particular  attention  should  be  given  to  the  stomach  and  bowek 
and  the  removal  of  all  sources  of  reflex  irritations,  as  eye-strain,  ademnds. 
intranasal  obstructions,  bad  teeth,  adherent  prepuce,  etc.  The  food  should  be 
light  and  easily  digestible,  and  systematic  colonic  flushing  is  often  advantageous. 

As  to  medicinal  vieasures,  the  bromids  are  of  the  greatest  value.  Tbe 
sodium  and  potassium  salts  are  most  commonly  employed,  the  former,  as  a  rule, 
being  better  borne  by  the  stomach.  They  may  be  given  in  milk  or  in  one  of  the 
medicated  waters.  Strontium  bromid  has  been  used  rather  extensively  of  late, 
and  has  yielded  excellent  results.  While  idiosyncrasies  are  met  with,  it  may 
generally  be  given  in  from  10-  to  20-grain  doses  (0.972-1.944)  three  or  four  times 
a  day,  and  preferably  after  meals.  Each  case  must  be  treated  according  to  its 
sp>ecial  indications.  Symptoms  of  bromism  (acne,  sore  throat,  drowsiness, 
and  gastric  disturbance)  should  be  carefully  guarded  against.  Should  they 
develop,  the  dose  of  bromid  must  be  reduced,  and  Fowler's  solution  administered 
for  a  few  days.  It  is  well  that  the  latter  should  be  given  continuously  mith 
the  bromids,  thereby  preventing  or,  at  all  events,  lessening  the  liability  to 
bromism.  Luminal  in  doses  of  a  grain  or  more  once  daily  is  often  of  great 
service.  Other  remedies  sometimes  employed  are  nitroglycerin,  solanmn  or 
horse-nettle,  atropin,  antipyrin,  and  chloretone.  If  pituitary  insufficieno 
is  suspected,  extracts  of  the  gland  should  be  given.  Pancreatin  has  givtn 
good  results  in  some  cases.  Surgical  measures  occasionally  yield  good  results 
this  being  particularly  true  in  focal  epilepsy — ?.  c,  when  the  cortical  center 
an*  the  seat  of  an  irritating  lesion,  as  a  tumor  or  depressed  fracture  which  can 
be  removed.  P^ven  in  these  cases,  if  the  convulsions  have  continue<l  for  r»o 
years  or  over,  the  outlook  is  not  gcKxl.     It  is  a  curious  fact  that  almost  any 
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surgical  operation  will  diminish  or  check  the  epileptic  attacks  for  a  time,  and 
I  have  known  as  simple  a  procedure  as  venesection  to  afford  complete  relief  in  a 
severe  case  for  several  months.  The  results  ascribed  to  various  operations  may 
be  explained  in  large  part  by  this  fact.  When  epileptiform  convulsions  are  due 
to  any  of  the  causes  mentioned  on  p.  1158,  treatment  should  be  directed  to  the 
cause. 

MIGRAINE 

(Hemicrania;  Sick  Headache) 

Definition. — A  neurosis  characterized  by  severe  attacks  of  headache, 
often  paroxysmal  and  more  or  less  periodic,  with  disturbances  of  vision  and  with 
or  without  nausea  and  vomiting. 

Etiology. — The  condition  is  frequently  hereditary,  and  in  the  large  ma- 
jority of  the  cases  that  I  have  seen  it  has  been  transmitted  by  or  through  the 
mother.  It  usually  appears  early  in  life.  Various  other  neuroses  are  common 
in  families  subject  to  this  condition.  Females  are  more  frequently  affected 
than  males,  and  migraine  seems  to  be  associated  with  diseases  pecuUar  to 
women,  especially  menstrual  disorders.  Among  the  exciting  causes  may  be 
mentioned  gastric  disturbances,  dental  irritation,  nasopharyngeal  diseases 
(adenoids,  etc.),  eye-strain,  grief,  emotion — in  short,  anything  that  tends  to 
lower  the  physical  or  mental  tone  occurring  in  those  hereditarily  predisposed. 
Recently  attention  has  been  called  to  auto-intoxication  (leukomainic  poisoning) 
as  a  cause  of  certain  cases.  A  gouty  diathesis  seems  to  be  operative  in  many 
cases. 

Patholog;y. — This  is  profoundly  obscure,  since  no  lesion  has  ever  been 
discovered.  It  is  probably  an  auto-intoxication  associated  with  vasomotor 
disturbance,  and  the  transient  paralytic  symptoms  that  may  occur  are  believed 
to  be  due  to  arterial  spasm.  Very  rarely  the  disease  has  been  observed  in 
some  subjects  to  replace  an  attack  of  epilepsy  or  even  to  alternate  with  true 
epileptic  attacks. 

Symptoms. — As  a  rule,  the  patient  can  prognosticate  an  attack.  In 
the  cases  of  slow  onset  he  may  feel  indisposed  for  some  hours  before,  being 
languid,  drowsy,  with  general  discomfort  and  perhaps  nausea.  In  other  cases 
various  sttbjective  sensations  occur,  lasting  from  a  few  minutes  to  several  hours. 
Of  these,  disturbances  of  vision  are  most  common,  such  as  flashes  of  light, 
spectra,  visions  of  animals  or  weird  forms,  or  scotoma,  etc.  Lateral  homony- 
mous hemianopsia  has  also  been  observed.  Auditory  sensations  are  rare,  as  are 
those  of  the  other  special  senses.  Transient  palsies  and  aphasia  also  may  appear, 
the  latter  occurring  when  the  pain  is  on  the  right  side.  The  palsies  are  often 
hemiplegic,  being  present  on  the  side  opposite  to  that  in  which  the  pain  is. 
Numbness  and  tingling  may  also  be  symptoms.  Complete  oculomotor  paby, 
lasting  several  days,  may  occur.  After  these  phenomena  have  existed  for  some 
time  headache  supervenes,  when,  as  a  rule,  they  cease.  The  pain,  at  least  in 
the  beginning,  is  usually  unilateral,  as  the  name  suggests,  though  later  it  may 
and  often  does  involve  the  entire  cranium,  spreading  from  a  single  point  of 
origin — over  one  eye,  for  instance.  The  affected  region  may  be  tender  to  the 
touch  or  it  may  be  the  seat  of  numbness  or  tingling.  Nausea  and  vomiting  are 
common  symptoms,  with  or  without  vertigo.  Vasomotor  symptoms  are 
frequent,  usually  the  face  is  pale  (angiospastic  lype),  but  it  may  be  flushed 
(angioparalytic  type).  A  brief  period  of  unconsciousness  occiu^  in  some 
cases,  and  spasmodic  movements  may  also  be  observed  occasionally.  This 
fact  is  of  particular  interest,  since  it  serves  to  sup|X)rt  the  view  that  migraine 
is  in  some  way  related  to  epilepsy,  and,  as  has  been  stated,  attacks  of  migraine 
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and  epilepsy  may  alternate.  Unlike  epilepsy,  migraine  does  not  tend  to  impiir 
the  mental  faculties,  no  matter  how  long  the  patient  has  been  afflicted.  Durini 
an  attack,  however,  he  may  have  melancholia  or  be  incapacitated  mentally  and 
physically  for  two  or  three  days. 

Course. — The  disease  generally  begins  in  early  life,  and  in  nearly  half  of 
the  cases  before  the  fifteenth  year,  recurring  with  a  certain  degree  of  periodicity 
until  old  age,  when  it  often  passes  away.  It  may  cease  in  women  at  the  meno- 
pause, and  in  men  between  the  fortieth  and  fiftieth  years. 

The  prognosis  is  good  as  far  as  Ufe  is  concerned.  This  disease  is  incurable, 
though  the  condition  of  the  patient  may  be  alleviated. 

Treatment. — The  management  of  the  disease  may  be  considered  under 
two  heads:  (1)  treatment  of  the  attack,  and  (2)  the  treatment  between  the 
attacks,  which  necessarily  includes  prevention.  The  patient  should  be  put  to 
bed  in  a  slightly  darkened  room,  and  all  sources  of  noise  and  confusion  should 
be  removed  as  far  as  possible.  The  attack  may  be  so  severe  as  to  justify  the 
use  of  morphin  hypodermically.  The  coal-tar  derivatives  have  met  with  most 
favor,  however,  as  remedial  measures,  and  preferably  antipyrin  and  phenaeetiD, 
though  their  occasional  depressing  effect  should  be  borne  in  mind.  Caffein  ma}' 
be  given  with  phenacetin  with  advantage,  and  aromatic  spirits  of  ammonia  is  a 
useful  adjuvant  to  antipyrin. 

Acetanilid  may  often  be  substituted  for  phenacetin  with  apparent  advanta^ 
In  twenty-four  hours  this  may  be  discontinued,  and  potassium  bromid  should 
be  given  in  liq.  ammon.  acetatis  in  doses  of  gr.  x  to  xv  (0.648-0.972).  Local 
applications  of  menthol,  or  fly-blisters  may  be  employed,  or  even  superficial 
points  may  be  made  with  the  actual  cautery.  The  rapidly  interrupted  faradic 
current  appUed  with  a  dry  wire  brush  over  the  painful  side  of  the  h^td  may  give 
temporary  relief.     Washing  out  the  lower  bowel  has  been  reconmiended. 

In  the  angiospastic  type  full  doses  of  nitroglycerin  may  be  of  service. 

Between  the  attacks  the  general  health  should  be  carefully  looked  after. 
The  so-called  uric-acid  diathesis  is  common  in  subjects  of  migraine.  Haig 
staunchly  advocates  the  use  of  salicylates  in  such  cases  in  addition  to  the 
dietetic  measures.  Anemia  should  be  treated  by  iron  in  some  form,  dial>-zed 
or  Blaud's  pill.  The  bowels  should  be  kept  normal  by  means  of  some  saline 
(Hunyadi,  etc.),  or  by  the  fluidextract  of  cascara  sagrada.  An  examination  of 
the  stomach  contents  often  shows  the  existence  of  anacidity ;  when  this  is  (W- 
rected  there  is  usually  marked  improvement  in  the  migraine.  The  extract 
of  cannabis  indica  is  employed  by  some  over  a  long  period  of  time,  just  as  the 
bromids  are  in  epilepsy.  It  is  given  in  doses  of  gr.  J  to  J  (0.0162-0.0324),  two  or 
three  times  a  day,  after  meals.  While  exercise  and  fresh  air  are  admirable 
adjuvants  to  any  form  of  treatment,  it  must  not  be  forgotten  that  fatigue 
invites  an  attack.  Proper  rest,  care  and  regularity  in  dieting,  and  the  avoid- 
ance of  excitement  are  the  chief  points  to  be  observed. 


ACUTE  CHOREA 

{Sydenham's  Chorea;  St.  Vitus'  or  St.  Anthony's  Dance) 

Definition. — The  type  of  chorea  described  by  Sydenham  is  a  more  or  less 
acute  disease,  due  to  an  infectious  agent  or  its  toxin.     It  has  a  special  predilec- 
tion for  children,  and  is  characterized  by  involuntary,  irregular,  non-purposivi 
muscular  movements,  more  or  less  marked  mental  change,  by  a  great  liability 
{  to  endocarditis  and  a  tendency  to  recurrence,  particularly  during  the  sprini 

and  fall.     It  has  a  close  relation  to  acute  articular  rheumatism. 
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Pathology. — No  definite  lesion  can  be  ascribed  to  the  disease.  The 
disease  is,  however,  probably  due  to  the  action  of  a  bacterial  poison  upon  the 
brain  cortex,  which  causes  more  or  less  cortical  hyperemia,  small  hemorrhages 
and  areas  of  softening,  and  infiltration  of  the  perivascular  spaces  with  round 
cells.  In  some  cases  at  least  the  infection  is  due  to  the  Micrococcus  mtidans. 
In  about  25  per  cent,  of  the  cases  there  is  an  association  of  chorea  and  acute 
articular  rheumatism. 

Etiology. — (1)  Age. — ^By  far  the  greatest  number  of  cases  occur  before 
the  twentieth  year,  but  it  may  develop  at  any  age.  Most  cases  occur  between 
the  tenth  and  fifteenth  years. 

Sex. — ^Females  are  most  frequently  attacked,  and  probably  in  two-thirds  of 
all  cases. 

Race. — Acute  chorea  is  rarely  met  with  except  among  the  white  races. 

Heredity. — A  hfatory  of  other  neuroses  (hysteria,  epilepsy,  etc.)  in  the 
ancestors  may  be  obtained,  and  an  unstable  nervous  system  obtained  from  such 
stock  may  predispose  to  the  disease.  Children  who  develop  chorea  are  espe- 
cially apt  to  be  of  a  nervous,  excitable  temperament,  and  may  be  hysteric 
as  well  as  choreic.  It  is  in  cases  of  this  type  particularly  that  fright  acts  as  an 
exciting  cause. 

Infectious  Diseases. — ^There  seems  to  be  a  relationship  between  some  cases 
of  chorea  and  other  infectious  diseases.  This,  however,  is  only  at  all  marked 
in  acute  articular  rheumatism  and  scarlatina.  It  is  not  yet  proved,  however, 
as  has  been  claimed,  that  chorea  and  rheumatism  are  due  to  the  same  cause. 
The  possibility  of  the  infection  entering  through  the  tonsils  must  be  considered, 
and  these  structures  are  frequently  found  enlarged  and  diseased. 

Pregnancy  is  a  frequent  cause  of  chorea  in  adult  life.  When  so  caused,  it 
is  apt  to  be  severe.  It  is  most  prone  to  develop  during  the  earlier  months,  and 
esi>ecially  in  primiparse.    It  often  assumes  the  maniacal  type. 

The  influence  of  reflex  irritation  is  probably  much  overrated,  whether 
intestinal,  genital,  or  from  ocular  defects,  but  these  may  aggravate  the  disease. 

Symptoms. — ^The  common  or  ordinary  form  is  frequently  met  with, 
especially  during  the  spring  and  fall.  Primary  attacks  may  occur  at  any 
time,  but  recurrent  outbreaks  are  most  prone  to  develop  in  the  spring.  There 
is  a  slight  affection  manifested  by  restlessness,  disturbed  rest  at  night,  and  by 
irregular  and  purposeless  muscular  movements,  that  are  most  marked  in,  or 
entirely  confined  to,  the  upper  extremities,  the  head,  or  the  facial  muscles;  or 
the  condition  may  be  unilateral.  They  usually  cease  during  sleep.  Endocardi- 
tis may  not  give  rise  to  characteristic  signs.  More  or  less  muscular  weakness 
is  present  and  the  patient  tires  very  readily.  The  child's  disposition  is  changed, 
outbursts  of  temper  being  quite  common  on  the  slightest  provocation.  Fever 
is  absent  in  this  form  unless  complications  exist,  though  when  severe  joint 
troubles  or  endocarditis  are  present,  the  temperature  will  rise.  Anemia  is 
often  present,  and  with  it  headaches,  irritable  heart,  and  hemic  murmurs. 
Indeed,  in  some  instances  not  even  a  murmur  can  be  heard,  though  postmortem 
records  of  cases  with  a  history  of  chorea  show  that  in  most  of  them  the  valves 
are  affected.  The  mitral  valve  is  most  commonlv  involved,  the  endocarditis 
usually  being  of  the  verrucose  type.  There  are  rarely  any  sensory  symptoms, 
severe  pain,  at  all  events,  being  extremely  rare.  Little  dependence  can  be 
placed  on  complaints  of  tingling  or  burning  pain  unless  they  are  voluntary,  for 
the  mental  make-up  of  choreic  patients  is  such  that  they  are  apt  to  dwell  upon 
slight  ailments  suggested  to  them  through  leading  questions.  The  reflexes  do 
not  differ  from  those  of  normal  children. 

There  is  a  more  severe  typ)e  of  chorea,  in  which  the  movements  are  extremely 
violent,  causing  severe  injuries,  even  fractures,  and  leading  in  some  cases  to 
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HUNTINGDON'S  CHOREA 

{Chronic  Progressive  Chorea;  Hereditary  Chorea) 

Definition. — An  hereditary  disease  affecting  many  members  of  a  family, 
developing  in  early  adult  life,  and  characterized  by  irregular  muscular  con- 
tractions, inco-ordination,  and  progressive  dementia.  The  disease  was  first 
definitely  described  by  Huntingdon  in  1872,  but  other  writers  had  already 
alluded  to  it.    Sporadic  cases  are  reported  from  time  to  time. 

Etiology. — ^The  disease  is  strictly  hereditary,  and  has  been  traced  through 
five  generations.  The  offspring  of  parents  that  escape  are  forever  immune. 
It  occasionally  alternates  with  idiocy,  epilepsy,  and  various  degenerative 
conditions.  The  possibility  of  degeneration  of  the  lenticular  nuclei  as  a  cause 
should  be  considered. 

Pathoiogy. — ^The  changes  found  consist  of  chronic  pachy-  and  leptomen- 
ingitis, chronic  hemorrhagic  encephalitb,  characterized  by  round-cell  infiltra- 
tion of  the  cortex,  degeneration  of  the  ganglion-cells,  proliferation  of  the  neu- 
roglia, sclerosis  of  the  blood-vesseb  with  dilatation  of  the  perivascular  and 
lymph-spaces,  and  niunerous  hemorrhagic  foci  (Facklam).  There  are  also 
atrophy  and  thinning  of  the  cortex,  slight  irregular  changes  in  the  spinal  cord, 
and  multiplication  of  the  nuclei  in  the  muscles. 

Symptomatology. — ^The  choreiform  movements  commence  insidiously 
and  only  in  the  rarest  cases  become  pronounced.  They  are  usually  susceptible 
to  voluntary  inhibition  and  disappear  during  sleep.  They  usually  appear  first 
in  one  extremity  and  then  gradually  invade  the  other  parts  of  the  body.  There 
is  considerable  vnco-^^rdination  of  movement.  Speech  is  frequently  indistinct. 
The  menial  symptoms  consist  of  progressive  dementia,  irritability  often  attain- 
ing maniacal  violence,  delusions  of  persecution,  and  rapid  diminution  of  intel- 
ligence.    In  some  cases  the  mental  changes  are  very  slight. 

The  course  is  steadily  progressive,  but  the  patient  may  live  to  an  advanced 
age. 

Diagnosis. — ^The  only  condition  likely  to  cause  confusion  is  senile  chorea 
with  dementia.  In  this  the  mental  symptoms  are  usually  slight  and  the  motor 
symptoms  more  violent.  The  family  character  of  the  disease  is  also  lacking. 
By  many,  however,  this  is  supposed  to  be  a  type  of  Huntingdon's  chorea. 

Treatment  is  entirely  symptomatic. 


PARAMYOCLONUS  MULTIPLEX 

{Myoclonus  Multiplex) 

Definition. — This  is  a  disease  of  unknown  pathology,  first  described  by 
Friedreich,  and,  as  its  name  implies,  characterized  by  clonic  contractions  in 
various  groups  of  muscles. 

Its  etiology  is  obscure.  Heredity  unquestionably  plays  an  important  part, 
nearly  all  the  patients  having  among  their  ancestry  cases  of  one  or  more  forms 
of  nervous  disease.  P^motional  disturbance,  as  fright,  is  often  the  exciting  cause. 
It  usually  develops  in  early  adult  life,  and  is  probably  more  common  in  males. 
In  one  case  that  I  observed  it  was  associated  with  idiocy. 

The  symptoms  of  the  disease  consist  of  clxmic  contractions  of  individual 
muscles,  which  cause  either  no  or  very  little  movement  of  the  parts  controlled 
by  them,  occurring  chiefly  in  the  muscles  of  the  extremities  and  the  trunk, 
and  only  occasionally  involving  the  muscles  of  the  face.     These  contractions 
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The  prognosis  is  extremely  unfavorable,  death  occurring  in  90  per  cent, 
of  the  cases.  The  duration  of  the  disease  varies  from  two  or  three  days  to  four 
or  five  months,  death  usually  occurring  from  heart  failure  while  the  patient  is 
comatose. 

No  satisfactory  treatment  has  been  suggested. 


DYSBASIA  LORDOTICA  PRCX^RESSIVA 

This  affection,  also  termed  dystonia  musculorum  deformans  and  tortipelvis, 
has  been  described  by  Oppenheim.^  It  occurs  in  children  and  young  adults  of 
the  Jewish  race.  The  symptoms  consist  of  tonic  and  clonic  spasms  of  the 
muscles  aroimd  the  pelvis,  associated  sometimes  with  similar  twitchings  of 
other  muscles.  These  cause  a  deformity  aroimd  the  pelvis.  Excepting  the 
deformity  the  symptoms  disappear  when  the  patient  is  recumbent.  Attempts 
either  to  stand  or  walk  develop  them.  There  is  marked  lordosis  in  the  lower 
dorsal  and  upper  lumbar  regions,  with  prominence  of  the  buttocks  and  a 
peculiar  gait  which  has  been  termed  "the  monkey  or  dromedary  gait."  The 
muscles  are  often  hypotonic,  and  tremor,  choreiform  and  athetoid  movements 
may  be  associated.  Late  investigations  seem  to  show  that  disease  of  the 
corpus  striatum  may  be  responsible  for  it'  (pp.  1021  and  1143). 


TIC 

(Habit  Chorea;  Habit  Spasm;  Tic  Conmdsif;  Motor  Tic;  Palmus) 

Definition. — ^Meige'  has  defined  a  tic  to  be  "a  co-ordinated  purposive  act, 
provoked  in  the  first  instance  by  some  external  cause  or  by  an  idea;  repetition 
leads  to  its  becoming  habitual,  and,  finally,  to  its  involuntary  production  with- 
out cause  and  for  no  purpose,  at  the  same  time  as  its  form,  intensity,  and 
frequency  are  exaggerated;  it  thus  assumes  the  characters  of  a  convulsive 
movement,  inopportune  and  excessive;  its  execution  is  often  preceded  by  an 
irresistible  impulse,  its  suppression  associated  with  discomfort.  The  effect 
of  distraction  or  of  volitional  effort  is  to  diminish  its  activity;  in  sleep  it  disap- 
pears. It  occurs  in  predisposed  individuals,  who  usually  show  other  indica- 
tions of  mental  instability." 

Etiology  and  Symptoms. — ^These  have  been  practically  described 
in  the  definition  given  above.  A  few  points  should  be  emphasized.  The 
disease  is  especially  apt  to  develop  in  those  who  possess  a  neuropathic  ancestry, 
and  who  themselves  show  other  evidences  of  a  neurotic  diathesis,  as  neuras- 
thenia, hysteria,  etc.  Most  cases  are  originally  excited  by  an  effort  to  relieve 
some  i)eripheral  irritation.  Thus,  a  man  who  had  a  sore  spot  on  the  upper 
lip  which  he  was  constantly  moistening  with  his  tongue  found  that  after  the 
sore  had  healed  he  continued  to  protrude  the  tongue  involuntarily.  This 
protrusion  has  occurred  more  or  less  frequently  since,  until  it  has  become  an 
unconscious  act,  and  at  the  same  time  the  tongue  is  protruded  much  further 
than  would  occur  in  a  normal  protrusion.  By  concentrating  his  attention  upon 
himself  he  could  prevent  this,  but  a  marked  feeling  of  discomfort  was  caused 
by  so  doing.     He  had  had  several  attacks  of  * 'nervous  breakdown." 

*Fraenkel,  Jour,  Nero,  and  Ment.  Dis.,  June,  1912,  p.  361. 

•Hunt,  Jour,  Amer,  Med.  Assoc.y  November,  11,  1916,  p.  1430. 

•  "Tics  and  their  Treatment,"  Meige  and  Feindel,  translated  by  Wilson,  p.  260. 
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Tics  may  develop  at  any  age.  Any  group  of  muscles  may  be  invol\*ed. 
Thus,  we  have  facial  or  mimic  tics,  tics  of  the  nose  or  sniffing  tics,  of  the  lips 
or  sucking  tics,  of  the  jaws  or  biting  tics,  of  the  tongue  or  licking  tics,  of  the  neck 
or  nodding  tics,  of  the  trunk  muscles,  of  the  arms,  of  the  hands,  or  scratdiiiig 
tics,  of  the  legs  or  leaping  tics,  of  respiration  or  snoring,  sniffing,  blowing, 
whistling,  coughing,  and  sobbing  tics,  etc.  Any  voluntary  and  purposive  act 
may  be  so  simulated.  The  movements  are  usually  quick,  and,  as  has  been 
said,  are  imitations  and  exaggerations  of  normal  acts.  The  predisposed  may 
acquire  the  condition  by  imitation  of  one  who  has  the  disease. 

Diagnosis. — In  the  first  place,  this  must  be  made  from  a  true  spasm. 
A  spasm,  as  defined  by  Meige  (loc,  cit),  is  the  motor  reaction  consequent  on 
stimulation  of  some  point  in  a  reflex  spinal  or  bulbospinal  arc.  In  other  words, 
it  is  due  to  some  irritative  lesion.  Patrick  has  well  summarized  the  points  of 
difference,  part  of  which  are  here  given:  Tic  is  more  common  than  spasm,  and 
invariably  develops  in  a  nervous  or  neuropathic  individual.  Disposition  or 
temperament  appears  to  have  nothing  to  do  with  spasm. 

Spasm  is  absolutely  devoid  of  voluntary  or  involuntary  control,  while  tic, 
to  some  extent,  is  always  under  the  control  of  the  will,  and  always  subject  to 
involuntary  control  by  strong  emotional  or  intellectual  pre-occupation.  Spasm 
is  an  anatomic,  tic  a  physiologic,  disorder.  Voluntary  simulation  of  a  true 
spasm  is  practically  impossible.  The  patient  himself  can  always  repeat  or 
imitate  his  tic  movement,  and  another  person  can  nearly  always  do  so.  A 
spasm  in  its  incipiency  may  be  confined  to  part  of  a  muscle  or  of  the  musdes 
taking  part  in  a  movement  (fascicular  contractions).  A  tic  always  involves 
all  of  the  muscles  taking  part  in  any  one  physiologic  movement.  From  chorea 
tic  is  readily  distinguished  by  the  co-ordinate  and  purposive  character  of  the 
movements;  from  tic  douloureux  (p.  1039),  by  the  absence  of  pain.  In  die 
so-called  general  tic,  or  Tourette's  disease,  there  are  mental  symptoms  (ifrfn) 
which  do  not  occur  in  the  form  just  described. 

Prognosis  and  Treatment. — The  prognosis  is  doubtful  as  regards 
cure.  Of  course,  it  does  not  cause  death.  The  treatment  is  educational— 
that  is,  training  the  patient  to  perform  movements  the  opposite  to  those  in- 
volved in  the  tic;  this  he  can  do  before  a  mirror  several  times  daily.  In  addition, 
measures  to  improve  the  neuropathic  state — viz.,  fresh  air,  easily  digested, 
plain  food,  etc. 

GENERAL  TIC 
(Maladie  des  Tics  convulsif;  Maladie  de  GiUes  de  la  Tourette) 

Definition. — A  diseuvse  apparently  psychic  in  nature  and  characterised 
by  co-ordinated  spasmodic  movements,  explosive  sounds  or  words,  and  im- 
perative ideas,  without  intellectual  disturbance. 

The  pathology  of  the  disease  is  unknown.  It  occurs  in  those  suffering 
from  neuropathic  heredity,  and  usually  indirectly.  It  most  frequently  com- 
mences in  cliildhood — that  is,  before  puberty — and  affects  either  sex. 

Symptoms. — The  disease  generally  commences  in  the  orbicuiaru  pal- 
pebraruvif  the  first  movement  being  an  uncontrollable  winking.  This,  as  a 
rule,  is  rapidly  associated  with  movements  of  the  muscles  of  the  face,  causing 
the  patient  to  exhibit  various  grimaces;  finally,  other  muscles  of  the  body  may 
be  involved,  and  the  patient  is  compelled  to  repeat  many  times  some  apparently 
purposeful  and  co-ordinated  movement,  as  the  brushing  away  of  insects  or  the 
stroking  of  the  beard.  From  time  to  time  he  emits  sounds  that  may  he  either 
inarticulate  cries  or  imitation  of  some  animal,  as  the  crowing  of  the  cock  or  the 
barking  of  the  dog,  or  the  repetition  of  some  obscene  word  (coprolalia).    These 
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movements  are  partially  under  control  of  the  will,  and  are  diminished  by  oc- 
cupation, but  increased  by  emotion.  At  other  times  the  patient  is  compelled 
to  imitate  sounds  that  he  has  just  heard,  no  matter  how  unusual  or  unexpected 
(echolalia).  A  more  curious  symptom  is  the  imitation  of  movements  that  he 
has  observed  (echokinesis),  which  may  lead  to  most  absurd  or  painful  results. 
Still  another  psychic  symptom  is  the  occasional  development  of  imperative 
ideas.  These  usually  take  the  form  of  a  desire  to  recall  some  unimportant  word 
or  syllable  {(momaiomania)  or  the  performance  of  difficult  problems  in  mental 
arithmetic  (arithmomania).  One  of  my  patients,  a  boy  of  fourteen  years,  be- 
fore undertaking  a  definite  act,  would  repeat  the  words  "ten,  ten,  ten,"  three 
times,  followed  by  a  rapid  count  of  figures  from  one  to  ten.  If  riding  in  a  public 
conveyance,  he  would  do  the  same,  endeavoring  to  finish  before  reaching  a 
definite  place,  as  a  street  corner,  or  before  hearing  the  sound  of  the  voice  or 
whistle  of  the  conductor  if  in  a  trolley  car.  A  failure  to  accomplish  the  task 
was  cause  for  intense  mental  worry.  These  patients  are  usually  affected  at  the 
same  time  with  a  certain  degree  of  melancholia  or  anxiety  that  interferes  to 
some  extent  with  their  normal  life.  The  disease  is,  as  a  rule,  very  obstinate, 
and  ordinarily  continues  throughout  life. 

The  differential  dii^nosis  b  not  difficult,  the  presence  of  motor  tic, 
associated  with  the  peculiar  mental  symptoms,  being  characteristic. 

The  prognosis  is  unfavorable  for  cure;  death,  however,  almost  never 
occurs  as  the  result  of  the  disease. 

The  treatment  is  symptomatic,  and  consists  in  putting  the  patient  in 
the  most  favorable  physical  condition  possible;  also  hydrotherapy,  change  of 
climate,  tonics,  and  the  correction  of  any  atonic  condition,  are  all  useful  meas- 
ures. Potassium  bromid  to  a  certain  extent  controls  the  paroxysms  when  they 
become  very  severe. 

SALTATORIC  SPASM 
(Jumpers;  Latah) 

Definition. — ^This  is  a  term  applied  to  a  peculiar  clonic  contraction  oc- 
curring in  the  lower  legs  of  a  patient  on  attempting  to  stand  upright.  The 
disease  was  first  described  by  Bamberger.  It  appears  to  occur  more  frequently 
in  men  than  in  women,  and  usually  in  individuals  who  have  suffered  from  other 
functional  diseases.  Occasionally  it  appears  in  those  who  exhibit  hysteric 
phenomena.  The  condition  may  develop  after  severe  exertion,  and  sometimes 
appears  during  convalescence  from  an  acute  disease.  In  one  of  my  own  cases 
the  condition  suddenly  arose  in  the  course  of  habit  chorea.  Saltatoric  spasm 
is  not  a  clinical  variety  of  true  chorea. 

Symptoms. — ^This  condition  is  probably  related  to  the  tics  (p.  1167). 
When  the  patient  attempts  to  stand,  violent  clonic  convulsions  take  place  in 
the  muscles  of  the  legs,  particularly  of  the  calves.  These  may  cause  the 
patient  simply  to  rise  on  his  toes,  or  they  may  be  so  severe  as  to  cause  him  to 
spring  from  the  ground,  in  which  case  he  usually  falls.  ^\s  soon  as  he  lies  down 
the  spasms  disappear,  but  they  may  be  produced  in  patients  lying  in  bed  by 
pressing  against  the  feet. 

The  prognosis  is  generally  favorable.  The  attacks  usually  last  for  a 
period  of  from  two  days  (Gowers)  to  a  few  weeks,  but  a  few  cases  have  been 
recorded  that  persisted  throughout  life.  Gowers  recommends  diaphoretic 
treatment.  Antispasmodics  may  also  be  employed,  and  in  those  cases  with 
hysteric  stigmata  suggestion  is  useful. 

74 
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The  pulse  is  usually  rapid;  the  skin  flushes  easily,  and  the  patients  are  sensitive 
to  cold.  There  are  no  trophic  or  sensory  symptoms,  and  the  reflexes  are 
normal.  Apart  from  the  diffidence,  amounting  in  some  cases  to  a  positive 
dislike  for  meeting  people,  and  the  melancholia  occasionally  induced  by 
brooding  over  the  affliction,  there  are  no  mental  changes. 

Cases  occur  in  which  the  tremor  is  very  slight  or  absent,  the  diagnosis  then 
being  based  on  the  rigidity,  attitude,  and  facial  expression. 

Course. — ^The  disease  is  almost  always  of  slow  onset  and  of  insidious 
progress.  Often  one  side  is  involved  before  the  other,  or  the  two  sides  are 
unequally  affected.  Very  rarely  the  earlier  symptoms  may  develop  somewhat 
rapidly,  but  in  every  case  their  further  progress  is  slow.  Disappearance  of 
tremor,  usually  transient,  has  been  observed  in  the  side  affected  by  a  subsequent 
hemiplegia.  The  course  may  be  interrupted  from  time  to  time;  even  seeming 
improvement  may  take  place,  but  it  is  not  maintained.  The  disease  lasts  for 
years,  and  the  patient  usually  dies  of  some  intercurrent  disease. 

The  diagnosis  is  not  at  all  difficult  when  the  tremor,  attitude,  gait, 
and  rigidity  have  developed.  During  the  earlier  stages  it  may  be  confounded 
with  multiple  sclerosis,  though  this  condition  develops  earlier  in  life,  and  the 
volitional  character  of  the  tremor,  the  nystagmus,  and  the  scanning  speech 
should  serve  to  differentiate  it.  The  muscular  rigidity,  peculiar  gait,  and 
temporary  cessation  of  the  tremor  after  some  muscular  effort  distinguishes  it 
from  senile  tremor.  That  the  rigidity  is  not  due  to  disease  of  the  central  motor 
neuron  is  shown  by  the  absence  of  the  Babinski  reflex,  and,  in  most  cases,  ab- 
sence of  increased  tendon  reflexes. 

Treatment. — ^The  medical  management  of  the  disease  is  unsatisfactory. 
Graduated  exercise,  tepid  baths,  and  massage  should  be  employed  to  keep  up 
the  tone  of  the  muscles.  The  patient  should  avoid  excitement  and  over^ 
fatigue,  both  mental  and  physical.  The  long-continued  use  of  arsenic  may  be 
of  service,  and  hyoscin  hydrobromate  (gr.  ^o-yiTF  t-  i-  ^O  often  relieves  the 
symptoms.  Parathyroid  gland  (gr.  ^  of  the  powdered  gland)  three  or  four 
times  daily  has  been  recommended. 
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1.  Hereditary  tremor  has  been  described  by  C.  L.  Dana,  who  has  also  re- 
ported interesting  cases.  It  may  commence  in  infancy  and  continue  until  old 
age,  unaccompanied  by  detectable  lesions. 

2.  Simple  tremor,  lasting  a  longer  or  shorter  period  (oftener  it  is  com- 
paratively brief),  is  a  rare  condition  and  without  serious  possibilities.  Its 
etiology  is  unknown,  though  it  is  sometimes  aggravated  by  nervous  shocks 
and  other  debilitating  conditions. 

3.  Senile  Tremor. — ^This  is  common  in  old  persons,  and  rarely  appears 
before  three-score-and-ten  years.  It  is  excited  by  muscular  motions,  is  always 
fine,  and  affects  chiefly  the  hands  and  arms;  more  rarely  the  neck  is  also  in- 
volved, and  the  head  may  then  be  seen  to  tremble. 

4.  Tone  Tremor. — ^This  results  from  the  action  of  alcohol,  lead,  mercury, 
tobacco,  and  other  poisonous  substances.  It  is  usually  fine  and  irregular 
{vide  The  Intoxications). 

5.  Hysteric  tremor  (vide  Hysteria). 

6.  Tremor  may  also  be  a  symptom  of  neurasthenia,  exophthalmic  goiter, 
paresis,  and  multiple  sclerosis. 
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TETANY 

Definition. — A  disease  of  unknown  cause,  characterized  by  paroxysms 
of  tonic  cramp  that  usually  affect  the  flexor  muscles  of  the  extremities,  by  sen- 
sory disturbances,  and  by  a  peculiar  alteration  of  the  electric  reaction  ol  the 
muscles. 

Etiology. — Tetany  may  occur  in  epidemics,  and  has,  therefore,  been  sup- 
posed to  be  infectious.  There  is  some  doubt,  however,  whether  these  epi- 
demics are  cases  of  true  tetany  or  are  hysteric  in  nature.  There  is  also  some 
evidence  that  it  is  due  to  an  intoxication  occurring  in  the  course  of  some  othei 
morbid  condition.  Tetany  is  frequently  associated  with  infectious  diseases; 
it  also  occurs  in  connection  with  gastro-intestinal  disorders,  especially  dilatatioii 
of  the  stomach,  diarrhea,  and  intestinal  parasites,  during  pregnancy  and  lacti- 
tion,  and  it  is  associated  with  the  myxedema  that  develops  after  the  remo^il 
of  the  thyroid  gland,  in  which  cases  it  is  due  to  the  parathyToids  also  bein^ 
removed.  Exposure  to  cold  has  often  preceded  the  disease.  Ckxnipation  secma 
to  exert  a  remarkable  influence  upon  the  predisposition  to  it,  the  great  ma- 
jority of  those  affected  being  shoemakers  or  tailors.  In  childhood  males  an 
far  more  frequently  attacked  than  females,  and  the  victims  are  frequently 
rachitic,  but  in  adult  life  this  proportion  is  reversed.  Heredity  may  liave  some 
influence,  since  tetany  often  occurs  in  several  members  of  the  same  family. 
It  is  much  more  common  in  the  spring  months,  and,  curiously  enough,  ii 
appears  to  be  endemic  in  certain  locaUties,  particularly  I^ipsic  and  Vienu 
It  is  rare  in  the  United  States. 

Patliology. — Distinct  morbid  lesions  of  the  nervous  system  have  not  been 
found  in  all  cases.  Slight  vascular  changes  in  the  brain  and  cord  and  vaeuolisi' 
tion  of  the  ganglion  cells  have  been  described,  but  these  are  not  peculiar  to  tlu 
disease.  It  has  been  supposed  that  changes  ought  to  be  found  in  the  mota 
nerves,  but  the  most  careful  observers  have  failed  to  detect  them.  It  i 
evidently  occasioned  by  a  toxemia  which,  in  some  cases,  is  due  to  absence  a 
disease  of  the  parathyroid  glands.  Excessive  excretion  of  calcium  salts  k 
found  in  the  urine. 

The  symptoms  fall  naturally  into  two  groups:  (1)  Those  of  the  paroxysm 
and  (2)  those  of  the  interval.  (1)  The  first  Sjrmptoms  of  an  attack  usualh 
consist  of  peculiar  sensory  disturbances  in  the  limbs,  either  tingling,  formica 
tion,  pain,  or  numbness,  and  these  may  precede  the  attack  for  some  hour?  « 
even  days.  Stiffness  of  the  muscles  usually  l)egins  in  the  fingers.  There  ma} 
be  slight  clonic  movements  at  first,  but  this  is  not  frequent.  The  linil>s  an 
symmetrically  involved.  The  spasm  commences  first  in  the  hand,  the  finger 
being  straightened  and  flexed  upon  the  hand,  and  bunched  so  that  the  banc 
has  been  likened  to  that  of  the  scrivener  or  obstetrician.  The  spasm  tbei 
extends  to  the  muscles  of  the  forearm  and  arm,  and  usually  also  to  the  feet  am 
lower  limbs.  If  the  cramp  is  slight,  the  pain  may  be  insignificant,  but  ordinarily 
it  is  severe,  and  is  increased  by  attempts  to  overcome  the  contractures.  TIm 
muscles  are  hard,  painful  ujwn  pressure,  and  occasionally  fibrillary  twitching 
may  be  observed.  There  is  sometimes  a  slight  edema,  and  often  sweating  of  tin 
limbs.  The  paroxysms  may  last  for  several  minutes  or  for  several  hour 
or  even  days,  and  may  even  persist  during  sleep.  If,  however,  the  perioc 
is  very  long,  remissions  are  usually  observed.  Sometimes  a  series  of  paroxysm: 
may  occur  with  considerable  regularity.  Attacks  are  more  likely  to  occur  ii 
night,  and  they  may  also  be  brought  on  by  prolonged  and  severe  muscuUi 
effort,  or  by  emotional  shocks.  Besides  the  paresthesia?  in  the  affected  ei- 
tremities,  the  patient  may  suffer  from  severe  headache  or  pain  in  the  back  and 
neck- 
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(2)  The  symptoms  of  the  intenral  are —  Trousseau's  sign — i.  e.,  the  possibOity 
of  causing  an  attack  by  prolonged  pressure  upon  the  main  nerve-trunks  ot 
vessels  of  the  limbs.  Frankl-Hochwart  has  shown  that  pressure  upon  the  nerves 
is  essential;  pressure  upon  the  vessels  acting  secondarily  if  at  all.  Chvostek's 
sign  is  a  peculiar  excitability  of  the  muscles  of  the  face,  so  that  spasms  are 
produced  if  the  trunks  of  the  facial  nerve  are  lightly  percussed  by  a  hammer. 
This  occurs  in  other  conditions,  particularly  the  cachexiae,  but  in  most  cases 
of  tetany  the  spasm  occurs  if  the  skin  of  the  face  is  lightly  stroked;  and  this 
reaction  appears  to  be  pathognomonic.  Erb*s  sign  consists  of  a  greatly  in- 
creased electric  excitability  of  the  muscles,  and,  occasionally,  of  an  alteration 
of  the  electric  reaction,  so  that  ACIC  may  be  greater  than  KCIC.  Moreover, 
AOTe  is  often  obtained,  and,  in  art  least  2  cases,  KOTe  has  also  been  noted. 
The  last  two  reactions  occur  in  no  other  condition.  Hoffman's  sign  consists 
of  an  increased  reaction  of  the  sensory  nerves  to  electric  stimuli.  The  facies  of 
the  patient  is  peculiar  and  characteristic.  The  face  is  slightly  swollen,  dusky, 
and  expressionless,  but  if  carefully  examined  usually  no  edema  can  be  detected. 
Often  this  swelling  is  also  found  in  the  hands  and  feet,  and  may  be  associated 
with  distinct  enlargement  of  the  veins.  Even  during  the  interval  the  feet 
when  at  rest  have  a  tendency,  particularly  in  children,  to  assume  a  slightly 
inverted  and  extended  position. 

The  sensory  disturbances  consist  of  cramp-like  pains  during  the  attack, 
some  diminution  of  sensation  in  the  aifected  parts,  and  increased  sensibility 
of  the  sensory  nerves.  The  contractures  are  not  invariably  limited  to  the 
extremities.  Sometimes  the  muscles  of  the  neck,  back,  and  larynx  are  in- 
volved; sometimes  also  the  diaphragm,  and  occasionally  the  compressor  urethrae. 
Involvement  of  the  larynx  gives  rise  to  stridulous  respiration;  involvement  of 
the  diaphragm  to  severe  dyspnea;  when  the  urethra  is  compressed  there  is 
retention  of  the  urine.  Fever  occurs  in  about  one-half  the  cases;  it  is  slight  and 
generally  limited  to  the  paroxysm.  The  urine  usually  contains  a  large  amount 
of  phosphates,  and  less  frequently  indican  is  present  in  excess.  Partial  tetany 
— that  is,  with  the  absence  of  one  or  more  of  the  cardinal  signs — occurs  not 
infrequently,  especially  in  gastro-intestinal  conditions.  Pain,  cramp,  and 
Trousseau's  sign  are  usually  present. 

.  The  differential  diagnosis  is  very  easy,  as  a  rule,  if  the  patient  is  seen 
during  a  paroxysm.  The  severer  forms  may,  however,  be  confounded  with 
tetanus  or  meningitis.  Tetany  can  be  distinguished  from  the  former  by  the 
fact  that  the  spasm  begins  at  the  periphery  and  rarely  aifects  the  muscles  of 
the  jaw.  From  the  latter  it  may  be  diagnosed  by  the  absence  of  coma  and  the 
slighter  degree  of  fever.  The  diagnosis  from  certain  forms  of  ergotism  is 
more  difficult,  and  can  often  be  made  only  by  careful  attention  to  the  etiology. 
The  hysteric  forms  can  be  differentiated  by  finding  various  hysteric  stigmata. 
An  epidemic  occurring  among  young  women  should  give  rise  to  a  suspicion 
of  the  true  nature  of  the  maladv. 

Prognosis. — The  duration  varies  from  a  few  days  to  many  months, 
the  most  obstinate  forms  being  those  due  to  thyroidectomy,  in  which  the 
parathyroids  have  also  been  removed,  and  chronic  diarrhea.  The  disease 
cannot  be  said  to  have  disappeared  until  the  characteristic  symptoms  of 
the  interval  (Trousseau's,  Erb's  and  Chvostek's  signs)  can  no  longer  be  elicited. 
The  prognosis  is  usually  favorable,  nearly  all  cases  tending  to  spontaneous  cure. 
Death,  however,  may  occur  from  chronic  diarrhea,  from  respiratory  failure 
when  the  diaphragm  is  involved,  and  from  cachexia  strumipriva. 

The  treatment  is  purely  symptomatic.  The  patient  should  be  placed  in 
the  most  favorable  hygienic  conditions  and  given  plenty  of  nourishing  food, 
especially  that  containing  calcium  salts.    Full  doses  of  these  salts,  as  calcium 
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chlorid,  or  lactophosphate,  or  iodid,  should  also  be  given.  During  the  spasm 
bromids  or  chloroform  inhalations  seem  to  give  the  best  results,  llie  most  im- 
portant therapeutic  measure  is  the  correction  of  the  underhnng  cause.  Tlras, 
in  children,  rachitis  is  almost  invariably  associated  with  tetany,  and  the  mosi 
efficient  remedies  are  iron  and  cod-liver  oil.  Intestinal  disorders  should  be 
treated  according  to  the  principles  laid  down  in  the  discussion  of  these  diseases, 
The  form  due  to  removal  of  the  thyroid  gland  usually  disappears  under  i 
course  of  parathyroid  medication,  while  that  occurring  during  pregnancy  usuaD} 
persists  until  delivery. 


PERIODIC  PARALYSIS 

{Family  Periodic  Paralysis) 

Definition. — A  disease  characterized  by  paroxysmal  attacks  of  compleU 
I  paralysis,  and  alteration  in  the  electric  reactions,  occurring  in  many  member 

of  a  family. 

Patliology. — In  excised  fragments  of  muscle  Goldflam  and  Oppenhein 
found  hypertrophy  of  the  fibers  and  slight  vacuolation,  without  multipKcatioi 
of  the  nuclei  or  proliferation  of  the  connective  tissue.  In  most  cases  no  change 
have  been  found,  and  the  condition  has  been  supposed  to  be  an  auto-intoxica 
tion,  associated  with  a  lowered  condition  of  metabolism.  In  a  case  obsenec 
by  Mailhouse  there  was  a  diminished  excretion  of  calcium  and  magnesiun 
salts  in  the  urine,  and  he  mentions  the  possibility  of  the  paralysis  being  due  t( 
their  inhibitory  influence  upon  nerve  and  muscle  when  retained  within  the  body 

Etiology. — ^The  disease  is  purely  hereditary.  Both  sexes  are  affected 
The  attacks  appear  to  be  more  frequent  in  summer,  and  often  seem  to  occu 
either  after  overfilling  the  stomach  or  excessive  muscular  exertion. 

Symptoms. — ^The  attacks  are  preceded  by  prodromes  in  the  form  o 

vague  discomfort  or  paresthesia.     The  patient  then  usually  falls  asleep  am 

awakens  completely  paralyzed.     Sjjeech,  deglutition,  and  the  sphincters  an 

unaffected.     During  the  attack  there  is  often  transient  albuminuria,  witl 

•  blood-cells  in  the  urine.     The  reflexes  are  abolished,  and  the  muscles  either  d< 

not  react  well  or  not  at  all  to  the  electric  current.  The  paralysis  lasts  fron 
twelve  hours  to  three  days,  and  then  there  is  an  outbreak  of  p>erspiration,  witl 
gradual  recovery,  the  muscles  of  the  head  first  regaining  power.  During  tin 
interval  the  muscles  react  to  electricity  and  the  reflexes  return.  Dilatatioi 
of  the  heart  has  existed  during  an  attack,  to  disappear  during  the  internal 
A  few  cases  have  been  associated  with  migraine. 

Prognosis. — The  disease  does  not  usually  kill ;  but  there  appears  to  U 
no  tendency  to  recover,  and  a  few  cases  have  died  during  the  attack. 

Treatment. — This  involves  only  caring  for  the  children  during  the  attack 
Large  doses  of  potassium  citrate  have  been  beneficial. 


HYSTERIA 


Definition. — A  state  in  which  ideas  control  the  body  and  produce  morbid 
changes  in  its  functions  (Moebius). 

Pathology. — In  it  there  is  a  constitutional  tendency,  often  congenitiL 
to  excessive  reaction  to  emotional  stimuli,  which  may  be  trivial.  This  let(fe 
to  hypersuggestibility,  the  suggestion  being  either  formed  within  the  mind  of 
the  patient  or  received  from  without.  By  such  suggestions  the  sjinptomsiff 
produced  and  by  them  also  they  may  be  made  to  disappear.    The  symptoms 
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it  may  be  said,  are  due  to  a  dissociation  of  the  personality  in  which  ideas  ex- 
isting in  the  subconscious,  but  not  recognized,  become  predominant. 

Etiology. — ^There  are  a  large  number  of  predisposing  and  exciting  factors, 
all  of  which,  however,  may  be  grouped  under  a  few  dominant  heads.  Thus 
among  the  former  must  be  mentioned,  pre-eminently,  heredity.  The  investiga- 
tions of  many  neurologists  and  alienists  of  divers  lands  have  gone  far  to  demon- 
strate that  at  the  foundation  of  the  vast  majority,  if  not  of  all,  of  the  hysterias 
is  to  be  discovered  an  inherited  neurotic  tendency  or  temperament.  The 
family  histories  of  these  patients  generally  reveal  a  large  number  of  consanguin- 
eous, neurotic,  or  hysteric  individuals.  It  is  apparently  in  close  relationship 
with  the  various  psychoses  and  major  neuroses  (epilepsy,  chorea,  tetany), 
and  with  the  so-called  rheumatic  diathesis. 

In  the  process  of  transmission  one  generation  may  entirely  escape  the 
pernicious  influence,  and  successive  generations  may  manifest  strikingly 
different  evidences  of  the  disease,  in  one  the  neurotic  and  in  another  the  psychic 
element  predominating.  A  c^urious  phenomenon  that  is  worthy  of  mention  is 
the  apparent  contagumsness  of  hysteria;  moreover,  the  baleful  influence  one 
neurotic  individual  exerts  over  the  unfortunates  of  this  temperament  explains 
the  so-called  "hysteric  epidemics"  that  have  swept  over  communities,  and  even 
over  vast  tracts  of  land  or  entire  countries,  at  different  periods  of  the  world's 
history.  Similar,  though  Umited,  outbreaks  may  still  be  seen  in  the  nervous 
wards  of  hospitab  or  in  religious  and  political  conventions,  and  these  depend 
largely  upon  the  general  prevalence  of  the  neurotic  disposition  untempered 
by  a  virile  will-power. 

The  hysteric  temperament  may  be,  and  often  is,  fostered  by  improper 
and  pernicious  modes  of  life,  esp>ecially  by  luxurious  and  sensuous  living 
and  by  the  habit  of  gratifying  every  desire  of  the  will  during  early  life.  It  b 
manifested  at  thb  early  stage  of  the  individual's  exbtence  by  hypersensitive- 
ness,  brilliancy,  undue  enthusiasm,  and  a  more  or  less  erratic  turn  of  mind. 

Contrary  to  the  prevailing  opinion,  hysteria  is  not  limited  to  the  female 
sex,  although  they  are  the  chief  sufferers  from  the  more  dramatic  forms.  In- 
stances of  a  most  rebellious  nature  not  infrequently  occur  in  the  opposite  sex. 

Age, — ^The  condition  b  generally  encountered  between  the  ages  of  fifteen 
and  thirty  years,  although  it  is  observed  in  young  children.  After  the  latter 
age  the  frequency  of  the  disease  rapidly  diminishes. 

Anything  which  tends  to  lower  the  nutrition  and  nervous  stability,  as 
improper  hygienic  surroundings  or  the  exbtence  of  neurasthenia  (p.  184), 
and  the  influence  of  certain  chronic  toxemias,  as  alcohol,  mercury,  morphin, 
and  lead,  may  predbpose  to  it. 

The  exciting  causes  of  hysteria  may  be  groupjed  as  follows: 

(1)  Most  commonly  it  follows  some  profound  emotion  or  mental  or  moral 
shock.  Thus,  in  neurotic  males  it  may  be  excited  by  excessive  and  protracted 
business  worry  or  excitement,  or  by  active  competition  in  certain  lines  of  oc- 
cupation, or  by  some  heavy  and  unexpected  monetary  reversal.  In  females  it 
b  not  uncommon  as  a  sequel  to  the  establbhment  of  puberty  and  the  menstrual 
function,  or  to  the  physiologic  arrest  of  menstruation  at  the  period  of  the 
climacteric.  Especially  is  it  prone  to  develop  in  young  and  illegitimately 
pregnant  women,  or  during  the  first  pregnancy  in  newly  married  women  of  a 
neurotic  tempermant.  Great  religious  excitement  during  the  progress  of  a 
revival  wave  and  profound  political  upheavals  have  been  most  potent  in 
establbhing  the  disease  in  numerous  instances;  and  other  profound  mental 
impressions,  of  fear,  grief,  or  great  and  unexpected  joy,  have  assumed  the 
exciting  r61e.  In  this  connection  the  theories  of  Breur  and  Freud,  now  receiv- 
ing considerable  attention,  but  only  accepted  by  a  comparatively  few,  should 
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be  mentioned,^  but  in  the  space  at  hand  it  is  impossible  to  give  them  in  detail 
They  teach  that  hysteria  is  always  due  to  a  physical  or  psychic  trauma, 
which  may  have  occurred  some  time  before  the  symptoms  develop.  According 
to  Freud,  the  trauma  practically  always  is  sexual  in  nature.  Thus  there 
develop  in  the  period  before  puberty  definite  sexual  activities,  which  are  mostly 
of  a  perverse  nature.  These  activities  do  not,  as  a  rule,  lead  to  a  definite 
neurosis  up  to  the  time  of  puberty,  which,  in  the  psychic  sphere,  appears 
earlier  than  in  the  physical;  but  sexual  fantasy  maintains  a  perverse  direction 
by  reason  of  the  infantile  sexual  activities.  On  constitutional  (affect)  grounds 
the  increased  fantasy  of  the  hysteric  leads  to  the  formation  of  complexes 
which  are  not  taken  up  by  the  personality,  and,  by  reason  of  shame  or  disgust, 
remain  buried  in  the  subconscious  mind.  There  therefore  results  a  conflict 
between  the  characteristic  normal  libido  and  the  sexual  repressions  of  these 
buried  infantile  perversions.  These  conflicts  give  rise  to  the  hysteric  symp- 
toms.* 

(2)  Extreme  physical  prostration,  the  result  of  some  very  acute  or  mudi 
protracted  chronic  disease,  may  exert  an  etiologic  effect.  Thu.s,  some  of  the 
most  marked  and  intractable  forms  of  the  disease  have  resulted  from  the  specific 
fevers  (typhoid,  typhus,  and  the  other  exanthemata),  while  it  is  not  rare  in  i 
varying  degree  in  the  final  stages  of  tuberculosis,  chronic  nephritis,  and  other 
grave  constitutional  affections  of  long  standing. 

(3)  The  so-called  "traumatic  hysteria**  has  come  to  occupy  a  prominent 
place  in  the  etiologic  category  of  the  disease.  Esp>ecially  do  we  find  the  incur- 
able varieties  of  hysteria  resulting  from  a  slight  or,  it  may  be,  a  more  severe 
traumatism.  It  must  be  remembered  that  a  considerable  i)eriod  of  time  miy 
intervene  between  the  date  of  the  injury  and  the  appearance  of  the  initial 
hysteric  symptoms,  so  that  in  all  cases  it  becomes  of  the  utmost  importance  to 
make  a  careful  study  of  the  patient's  history  for  signs  of  traumatism,  howe\fr 
remote.  It  has  also  been  noted  that  oft-repeated  minor  traumatism  may  finalh 
result  in  some  hysteric  manifestations.  Most  of  the  cases  designated  during  the 
late  war  as  "shell  shock**  were  hysteria  duo  to  either  prolonged  physical  and 
mental  strain,  fright,  traumatism,  or  a  combination  of  these  causes. 

(4)  Finally,  in  a  limited  number  of  cases  coitus  intemiptus,  sexual  extt'-:^. 
and  masturbation  are  the  influential  factors  in  the  production  of  hysteria. 
These  sexual  cases,  though  few  in  number,  do  exist,  and  are  especially  to  l* 
found  among  the  class  of  so-called  sexual  perverts. 

Clinical  History. — Clinically,  hysteria  presents  three  well-marked  stages, 
known  respectively  as  the  prodromaly  the  corindsivCy  and  the  latrnt.  The  latter 
is  also  designated  as  the  iniercoTivuhivc  Mage  or  the  period  of  the  stigmala,  and 
during  this  period  the  number  of  the  symptoms  and  their  complexity  almost 
baffle  attempts  at  classification;  they  can,  however,  best  be  portrayed  by 
presenting  them  under  the  heads  of  the  varous  systems  (ride  infra). 

(!)  The  Prodromal  Stage. — The  prodromes  are  invariably  present,  and  a: 
times  they  are  more  marked  than  at  others.  They  are  evident  alike  to  both 
patient  and  physician,  and  art*  largely  psychic  in  nature.  Prominently  ainon^ 
these  is  an  abnormal  desire  for  notoriety  and  sympathy.  There  may  Ix*  noted 
a  marked  mental  depression  associated  with  introsp)ection,  and,  it  may  U*.  with 
a  form  of  mild  mania  or  of  melancholia.  A  condition  of  aprosexia  develops,  and 
the  patient  becomes  irritable,  restless,  and  discontented.  There  may  aLo 
be  disturbances  of  the  gastro-intestinal  tract — viz.,  anorexia,  nausea,  vomiting, 
constipation,  and  perversions  of  taste.  These*  phenomena  persist  for  several 
days  and  are  followed  by  emotional  disturbances — spasms  of  hysteric  laughing: 
and  crying — that  immediately  precede  the  aura,  which  is  as  marked  a  feature 

»  Psyrhmtalysis,  Brill,  W.  B.  S:uin<l(Ts  Co. 

*  JellifTe,  Osier's  Motlrn  M>dicim ,  vol.  vii.,  p.  816. 
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in  hysteria  as  in  epilepsy.    It  may  assume  one  of  a  number  of  forms,  but  more 
commonly  it  has  an  ovarian,  a  cervical,  a  cerebral,  or  a  surface  or  cutaneous 
origin  (unilateral).    Very  frequently  the  convulsion  is  preceded  by  a  condition 
of  extreme  sensitiveness  and  pain  in  one  or  both  ovarian  regions,  so  that  the 
lightest  touch  at  a  point  on  the  abdominal  surface  1  inch  above  Poupart's 
ligament,  and  midway  between  the  pubis  and  the  anterior  superior  iliac  spine, 
will  elicit  exquisite  tenderness.    This  is  so  constant  and  characteristic  that 
many  patients  can  invariably  predict  the  onset  of  the  convulsion.    Not  infre- 
quently the  aiu*a  begins  in  the  neck,  the  patient  experiencing  a  sensation  as  of 
a  ball  lodging  in  the  throat  (globus  hystericus) :  this  is  due  to  a  spasmodic  con- 
traction of  the  muscles  of  the  pharynx  and  esophagus,  and  is  accompanied  by 
tachycardia  and  a  sense  of  suffocation.     If  the  aura  originate  above  the 
scalp,  it  is  characterized  by  the  sudden  appearance,  generally  in  the  top  of  the 
head,  of  a  severe  neuralgic  pain,  as  if  produced  by  the  entrance  of  a  nail  {clams 
hystericus);  this  b  frequently  associated  with  vertigo  and  tinnitus  aurium. 
The  aura,  finally,  may  appear  in  the  form  of  spots  of  cutaneous  tenderness, 
mainly  localized  upon  the  trunk,  to  which  areas  has  been  given  the  name  of 
Aysterogenous  zones. 

(2)  The  Hysteric  Convulsion. — Closely  following  upon  the  footsteps  of 
these  prodromes,  and  inunediately  following  the  aura,  the  hysteric  convulsion 
may  appear.  Most  commonly  tnis  is  epileptoid  in  nature;  rarely  it  assumes 
a  less  common  type.  Hence  it  becomes  necessary  to  describe  several  of  the 
forms  of  the  convulsions — ^viz.:  (a)  the  epileptoid  (hystero-epilepsy) ;  (b)  the 
gymnastic  (clownism);  (c)  the  emotional  cataleptic,  or  dramatic;  and  (d)  the 
delirious.  All  of  these  forms  may  be  present  in  the  same  attack,  the  one  passing 
quickly  into  the  other,  or,  as  in  the  abortive  cases,  one  or  the  other  form  will 
predominate.     Briefly  described,  the  characteristic  features  are  as  follows: 

(a)  Epileptoid  (Hystero^jjilepsy). — Immediately  upon  the  app>earance  of 
the  aura  the  patient  commonly  emits  a  shriek  and  falls  upon  the  floor  or  in 
some  convenient  place,  taking  special  care  to  do  herself  no  injury:  this  is  in 
strong  contradistinction  to  the  true  epileptic  spasm.  The  head  and  limbs 
are  thrown  about  by  more  or  less  violent  clonic  muscular  spasms,  and  at  times 
a  condition  of  opisthotonos  or  other  trunkal  contortion  (emprosthotonos, 
pleurosthotonos)  may  be  noticed;  these  muscular  movements,  however,  are 
more  or  less  volitional,  and  are  not  the  aimless  movements  of  the  true  epileptic. 
In  some  cases  there  is  merely  a  tonic  spasm  or  muscular  rigidity.  The  patient 
may  or  may  not  foam  at  the  mouth.  There  is  a  constant  twitching  of  the 
eyelids  and  the  eyes  are  rolled  about,  but  apparently  retain  a  more  or  less 
observant  expression.  Consciousness,  as  a  rule,  is  not  fully  lost.  The  facial 
muscles  are  distorted,  rapid  changes  of  expression  being  noted  (hysteric  trismus), 
and  respiration  is  somewhat  impeded.  As  the  convulsion  passes  off  the  move- 
ments gradually  subside,  and  the  patient  generally  sinks  into  a  state  of  quies- 
cence or,  it  may  be,  into  a  light  sleep.  This  may  be  followed  by  complete 
temporary  recovery,  or  the  epileptoid  may  pass  into  one  of  the  other  forms  of 
the  convulsive  seizure.  The  duration  of  the  spasm  as  described  is  usually  longer 
than  that  of  a  true  epileptic  seizure.  This  form,  more  or  less  severe,  is  the  one 
usually  seen  in  this  country. 

(6)  The  Gymnastic  Form  (Clownish). — This  stage  is  characterized  by  violent 
and  grotesque  muscular  movements.  Here  are  to  be  grouped  all  of  the  more 
curious  manifestations  of  the  disease  recorded  in  the  history  of  medicine. 
The  most  difficult  feats  of  the  contortionist  are  performed  with  apparent  ease; 
the  patient  may  suddenly  begin  to  dance  or  jump  at  a  most  astonishing  rate, 
persisting  in  the  movements  until  she  drops  from  pure  physical  exhaustion. 
The  so-called  religious  ceremonies  of  the  Shakers  of  Lebanon,  Pennsylvania, 
and  of  the  Jumpers  of  the  Middle  Ages  are  manifestations  of  this  form  of 
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hysteria.  In  children  the  attack  may  appear  as  the  so-called  beast  mimicry, 
in  which  the  movements  or  sounds  of  the  lower  animals  may  be  simulated;  such 
is  also  the  explanation  of  the  condition  known  as  spurious  hydrophobia,  Gm- 
sciousness  is  never  lost  during  this  period. 

(c)  The  Emotional  CaialeptiCf  or  Dramatic  Form. — In  this  form  the  patient 
seems  to  suffer  from  delusions  or  hallucinations  that  are  apparently  the  outcome 
of  the  preceding  condition.  The  emotion  that  is  most  developed  in  the  patient's 
moral  constitution  now  dominates  his  spasmodic  actions.  As  Lloyd  aptly 
expresses  it:  "The  third  period  of  the  hysteric  convulsion  is  one  of  dramitic 
representation  of  emotional  images,  and  these  are  of  countless  varieties,  ac- 
cording to  time  and  person."  All  of  the  manifestations  of  the  cataleptic 
state  are  present.  Sensation  is  largely  abolished,  consciousness  is  retained,  and 
the  patient  is  usually  able  to  recall  events  that  have  transpired  during  the  pcxiod 
Especially  common  now  is  the  assumpton  of  dramatic  and  passionate  attitudes, 
which,  as  described  by  Richer,  include  "the  attitude  of  the  cross,  of  defence, 
of  menace,  of  appeal,  of  lubricity;  of  ecstasy,  of  dread  of  animals  (as  rats), 
of  scorn,"  and  the  like.  The  body  of  the  patient  retains,  at  times  for  in- 
definite periods,  whatever  position  is  first  assumed  {hysteric  catalepsy).  Id 
some  cases  the  patient  falls  into  a  condition  of  apparent  sleep  or  narcolepsy 
(hysteric  sleep,  hysteric  somnolence,  hysteric  trance)  of  varjdng  degrees  of  intensity; 
this  may  persist  for  any  period  of  time,  from  an  hour  or  two  up  to  weeks,  months, 
or  even  years.  In  these  extreme  cases,  while  the  patient  at  first  appears  to  be 
in  a  normal  sleep,  sooner  or  later  the  body  assumes  a  corpse-like  appearance, 
with  pale,  waxy  skin,  almost  imperceptible  respiration  and  cardiac  action,  and 
a  subnormal  temperature. 

(d)  The  Stage  of  Delirium, — The  final  stage  of  the  hysteric  convulsion  is 
but  a  continuation  of  the  preceding  period,  with,  however,  a  cessation  of  the 
muscular  movement  to  a  great  extent.  The  tendency  now  is  to  delirium  of  a 
mild  type,  tinged  with  more  or  less  melancholia.  Consciousness  is  maintained 
throughout  this  stage,  and  there  now  appear  some  curious  motor  phenomena 
that  may  persist  for  days  or  weeks.  ThevSe  may  consist  in  the  abolishment  of 
muscular  power  in  various  portions  of  the  body.  Very  often  associated  ^"ith 
these  motor  phenomena  is  noted  a  condition  of  mutism  that  lasts  for  indefinite 
periods  of  time. 

Hysteric  paralyses  occur,  and  may  simulate  any  form  of  the  organic  paralyses 
(monoplegia,  hemiplegia,  paraplegia).  In  many  cases  the  patient  is  left  with 
a  more  or  less  permanent  spasm  of  a  single  set  of  muscles  or  of  associated  sets. 
These  so-called  hysteric  contractures  may  affect  any  portion  of  the  body.  One 
arm  may  he  bent  at  the  elbow  or  one  leg  at  the  knee;  in  the  former  case  the 
fingers  are  rigidly  contracted  and  embrace  the  thumb,  which  is  crossed  upon 
the  palm,  while  in  the  latter  the  toes  are  strongly  flexed  upon  the  plantar  surface 
and  the  foot  is  inverted.  The  ankle-  and  knee-jerk  persist.  In  other  cases 
a  curious  spastic  gait  is  produced  that  closely  simulates  that  of  spinal  sclerosis. 
The  muscles  of  the  hips,  shoulder,  hack,  and  neck  (hysteric  torticollis)  may  share 
in  the  process.  In  women  the  muscles  of  the  diaphragm  and  abdominal  walk 
may  he  invoked  (hysteric  pseudocyesis) .  Hysteric  rotary  spasm,  hysttrv 
athetosis,  and  hysteric  tremor  are  all  dependent  upon  a  spasmodic  action  of  the 
muscles  affected.  The  convulsive  seizure  generally  is  of  short  duration,  lasting; 
but  fifteen  to  thirty  minutes.  Occasionally,  however,  there  is  developed  a 
prolonged  convulsive  status,  during  which  time  the  patient  continually  falb 
from  one  convulsion  into  another,  until  one  hundred  or  more  may  be  recorded 
and  the  excess  of  nervous  power  is  exhausted. 

(3)  The  Latent  or  InterconTulsiTe  Sta^e,  or  Period  of  the  Stifinata.— 
After  the  convulsive  attack  the  patient  enters  upon  a  more  or  less  prolonj^ 
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interval  of  comparative  quiet ;  this  is  characterized,  however,  by  numberless  and 
varied  phenomena — the  hysteric  stigmata.  The  whole  course  of  the  affection 
may  be  comprised  in  this  period,  convulsions  being  absent.  As  I  have  already 
stated,  these  can  best  be  described  under  the  heads  of  the  various  systems: 

(a)  The  Nanroiis  System. — ^This  presents  the  most  characteristic  hysteric 
stigmata.  They  are  generally  grouped  into  the  three  classes  of  motor ^  sensory , 
and  psychic. 

The  motor  symptoms  have  already  been  referred  to  in  part  in  the  description 
of  the  hysteric  convulsion.  They  embrace  every  variety  of  muscular  pathology, 
from  obdurate  paralysis  to  and  including  tremor,  which  may  be  either  fine  or 
coarse,  inco-ordination,  and  tonic  spasm  or  contraction.  The  hysteric  paral- 
yses, as  stated,  may  be  absolute  or  partial,  and  either  general  or  limited  to 
groups  or  to  individual  muscles,  and  may  simulate  any  variety  of  true  paralysis 
of  organic  origin.  There  is  usuaUy  noted  an  exaggeration  of  the  reflexes 
of  the  affected  side;  muscular  wasting,  if  present,  is  very  slight  and  due  to 
disuse;  usually  it  is  absent.  It  is  not  at  all  uncommon  to  find  associated  con- 
tractures and  sensory  phenomena.  The  paralyzed  limb  or  limbs  show  evidences 
of  circulatory  disturbances,  as  edema  and  bluish  discoloration.  In  the  para- 
plegic cases  it  is  unusual  for  trophic  disturbances  (bed-sores)  to  appear.  Paral- 
ysis  of  muscles  supplied  by  motor  cranial  nerves,  especially  those  of  the  larynx 
and  pharynx,  may  occur;  with  these  exceptions  it  is  usually  a  pseudoparalysis 
due  to  spasm.  Hysteric  tremors  are  not  infrequent,  and  are  usually  well 
marked  and  persistent.  They  are  generally  associated  with  contractures  and 
other  hysteric  stigmata.  Choreiform  movements  may  be  simulated,  but 
they  are  usually  more  quick  and  rhythmic  than  true  chorea.  It  is  important 
to  remember  that  hysteria  may  coexist  with  chorea;  also,  that  apparently  true 
choreic  movements  may  arise  from  imitation,  in  which  event  it  is  justifiable 
to  term  them  hysteric. 

Hysteric  inco-ordination  (hysteric  ataxia)  has  also  been  termed  astasia- 
abasia;  it  is  one  of  the  rarest  of  the  motor  phenomena  of  hysteria.  The 
name  implies  an  inability  to  stand  or  walk,  although  muscular  power  in  the 
legs  and  trunk  is  retained,  and  they  can  be  moved  perfectly  well  when  the  pa- 
tient is  at  rest.  Hysteric  contractures  may  occur  as  distinct  phenomena  or  may 
be  associated  with  some  form  of  hysteric  paralysis.  Usually  the  contractures 
occur  with  startling  abruptness,  and  are  most  intense  and  persbtent.  They 
may  persist  during  sleep,  but  disappear  under  the  influence  of  an  anesthetic. 
There  may  be  associated  sensory  phenomena.  The  toes  and  the  fingers  are 
most  frequently  the  seat  of  contracture,  but  the  muscles  of  the  face  and  neck 
may  likewise  share  in  the  affection. 

Sensory  Symptoms. — ^The  anesthetic,  hysteric,  and  paresthetic  varieties 
are  noted.  The  anesthesia  may  be  general  or  it  may  involve  but  half  of 
the  body  or  scattered  areas  of  the  cutaneous  surface.  Segmental  anesthesia 
Is  the  term  applied  to  that  condition  in  which  a  limb  or  a  portion  of  a  Umb  is 
involved.  Not  only  is  the  skin  affected,  but  often  the  deeper  tissues  as  weD, 
•and  there  is  generally  some  vasomotor  involvement,  as  is  shown  by  the  fact 
that  punctures  by  a  needle  are  not  followed  by  bleeding.  There  is  often 
associated  an  anesthesia  of  one  or  more  of  the  special  senses  (hysteric  amaurosis 
or  blindness,  hysteric  deafness,  and  hysteric  anosmia).  The  anesthesia  is  severe, 
as  a  rule,  immediately  after  a  hysteric  convulsion,  but  it  may  be  entirely 
absent  throughout  a  given  case  of  hysteria.  There  is  often  contraction  of  the 
field  of  vision  or  inversion  of  the  color  fields,  the  red  being  more  extensive  than 
the  blue.     This  may  also  be  due  to  brain  tumor. 

Hysteric  hyperesthesia  is  also  a  frequent  clinical  manifestation,  and  is 
generally  confined  to  limited  areas,  as  the  ovarian,  mammary,  or  spinal  regions, 
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of  rare  occurrence  {tide  Angina  Pectoris,  p.  686).  Very  frequently  the  patient 
exhibits  a  localized  flushing  of  the  skin  {hysteric  erythema) ^  and  especially  of  the 
face  and  neck,  or,  as  has  already  been  noted,  there  may  be  an  apparent  blood- 
lessness  of  a  part.  Profuse  general  or  locaUzed  sweating  is  not  uncommon, 
and  may  at  times  be  bloody. 

Hysteric  fever  may  be  mentioned  here  as  a  rare  manifestation,  the  bodily 
temperature  usually  being  normal  in  hysteria.  The  elevation  of  temperature 
may  be  moderate  or  there  may  be  an  extreme  hyperpyrexia  (110°  to  120° 
F.-— 43.3°-48.8°  C),  without  grave  results.  If  this  be  associated  with  localized 
neuralgia,  it  becomes  a  difficult  matter  to  diagnose  between  the  neurotic  condi- 
tion and  organic  disease  of  the  apparently  affected  part. 

{e)  The  Urinary  System. — An  excessive  flow  of  urine  {hysteric  polyuria)  is  of 
very  common  occurrence,  while  the  opposite  condition  {anuria)  is  much  rarer. 

The  diagnosis  of  hysteria  depends  entirely  upon  the  discovery  and 
recognition  of  the  hysteric  stigmata;  for  one  or  more  of  them  is  always  present. 
Of  these,  the  most  frequent  are  areas  of  anesthesia,  concentric  narrowing  of 
the  visual  fleld  and  inversion  of  the  color  fields,  and  hysteric  aphonia,  although 
any  of  the  others  that  have  been  described  may  occur.  If,  in  addition,  hysteric 
crises  are  present  or  have  been  observed,  the  diagnosis  becomes  certain.  A 
valuable  feature  is  the  inability  to  explain  the  symptoms  by  reference  to  the 
anatomy  of  the  nervous  system.  It  must  not  be  forgotten  that  hysteria  and 
organic  disease  may  coexist. 

Differential  Diagnosis. — Very  important  is  it  to  distingubh  between 
hysteric  and  true  paralyses,  and  between  hysteric  and  organic  abdominal 
tumors.  In  the  following  tables  the  most  striking  points  of  difference  between 
these  conditions  have  been  set  down : 


Hysteric  Palsies 

Occur  without  a  previous  history  of  or- 
ganic disease,  but  with  a  neurotic  his- 
tory.   Traumatism  may  be  the  cause. 

Are  accompanied  by  other  hysteric  stig- 
mata or  perversions  of  sensation. 

Are  not  accompanied  by  wasting  of  the 
muscles  involved. 

Reactions  of  degeneration  are  absent. 


The  power  of  motion  returns  before  sen- 
sation. 

In  hysteric  hemiplegia  the  facial  muscles 
are  not  involved. 

Anesthesia  generally  causes  relaxation  of 

hysteric  contractions. 
The  sphincters  are  rarely  involved.* 
Babinski  reflex  not  proven t. 


Hysteric  Abdominal  Tumors  (Pseudo- 

CYESIS) 

Almost  invariably  occur  in  neurotic  women 
near  the  menopause. 

The  percussion-note  is  invariably  tjrmpan- 
itic. 

Anesthesia  causes  a  disappearance  of  the 
tumor. 

Is  variable  as  to  size  and  tonicity. 

Is  accompanied  by  tympany  and  flatu- 
lence. 


Organic  Palsies 

Are  always  secondary  to  organic  disease 
of  the  neuromuscular  S3rstem. 

Hysteric  stigmata  are  absent. 

If  due  to  a  lesion  of  the  peripheral  neuron, 
atroph^r  is  present.  In  central  neuron 
lesions  it  is  usually  not  marked. 

Reactions  of  defeneration  are  more  or  less 
marked  in  penpheral  palsies.  In  central, 
the  electric  reactions  are  normal. 

Sensation  if  absent  first  reappears. 

The  facial  muscles  of  the  same  or  oppo- 
site side  are  often  involved  in  true  hemi- 
ple^a. 

Organic  paralytic  contractions  are  not 
affected  by  anesthesia. 

Often  are  in  paraplegias. 

In  central  palsies  (pyramidal  tract)  it  is 
present. 

Organic  Abdominal  Tumors 

Occur  irrespective  of  sex. 

The  percussion-note  over  the  swelling  is 

dull,  or  a  dull  tympany. 
Anesthesia  has  no  effect  upon  the  tumor. 

Slowlv  but  steadily  progresses  in  size. 
The  bowels  are  not  always  distended  by 
gas. 


^  Arch,  of  Neurology  and  Psychiatry ,  May,  1019,  p.  648. 
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Hysteric  hemianesthesia  differs  from  that  due  to  organic  disease  in  that 
the  special  senses  and  mucous  membranes  are  affected.  The  line  of  demarcation 
is  sharp  and  in  the  middle  line.  Tickling  the  anesthetic  mucous  membrane  of 
the  nose  will  cause  tears  to  flow,  which  will  not  happen  if  of  organic  origin,  and 
lateral  homonymous  hemianopsia  is  never  present.  If  either  the  segmented 
form  or  scattered  areas  of  sensory  paralysis  are  present,  they  often  have  no 
connection  with  any  known  area  of  nerve  distribution.  They  all  may  be 
transient,  reappearing  and  disapparing,  and  changing  their  location. 

The  differential  diagnosis  between  hysteria  and  true  neurasthenia,  psychas- 
thenia,  and  epilepsy  will  be  found  in  the  discussion  of  these  affections. 

Prognosis. — As  regards  death,  the  prognosis  in  hysteria  is  good;  true 
hysteric  patients  never  die  of  the  disease,  nor  does  the  hysteric  spasm  ever 
result  fatally.  As  to  an  ultimate  cure,  however,  the  prognosb  is  very  doubtful. 
If  the  disease  occur  early  in  life  and  if  there  is  a  marked  congenital  neurotic 
tendency  manifested  in  the  patient,  there  is  almost  no  hope  of  affecting  a  per- 
manent cure.  In  the  acquired  cases,  under  proper  moral  and  hygienic  control 
great  benefit  may  be  effected  or  even  an  absolute  cure  recorded. 

Treatment. — Of  the  Temperament. — ^Accurately  speaking,  the  treatment 
of  hysteria  should  be  begun  before  birth.  Neurotic  women  bearing  children 
should  be  subjected  to  a  course  of  rest-ciu*e  and  mental  and  moral  suasion, 
and  the  condition  of  their  nervous  systems  should  receive  the  careful  attention 
of  the  attending  physician.  Neurotic  children  require  the  greatest  care  during 
the  developmental  period.  A  strong  physique  must  be  secured  by  proper 
attention  to  out-of-door  exercise,  and,  for  the  time  being,  even  at  the  expense 
of  mental  culture.  Such  children  should  not  be  subjected  to  the  "cramming" 
process  so  common  in  our  modern  courses  of  education,  but  should  be  trained, 
if  possible,  at  home,  where  the  element  of  competition  may  be  eliminated. 
Systematic  hours  of  study  and  of  recreation  (with  absolute  rest  from  study  dur- 
ing the  summer  months),  and  opportunities  of  travel  and  change  of  air  and 
scene,  will  work  wonders  in  these  hyperesthetic  little  individuals.  Especially 
at  the  time  of  puberty  is  the  greatest  of  care  required  in  order  to  avoid  an  ad- 
ditional strain  upon  the  already  seriously  taxed  nervous  system.  In  addition 
to  the  foregoing  a  strict  watch  must  be  kept  over  the  moral  nature  of  the  child. 
The  satisfaction  of  every  whim  and  the  lack  of  moral  suasion  are  the  surest 
ways  to  develop  the  hysteric  temperament.  When  possible  the  child  should 
be  taken  away  from  the  enervating  influences  of  city  life.  The  diet  should  be 
plain,  but  nutritious,  and  all  overindulgence  is  to  be  absolutely  prohibited. 
Frequent  bathing  and  friction  of  the  skin  are  very  beneficial,  as  well  as  careful 
regulation  of  the  emunctories  generally. 

The  Hysteric  Convulsion. — As  hysteric  patients  almost  never  injure 
themselves  during  a  paroxysm,  protective  measures  are  not  necessary'.  Indeed, 
the  attack  is  usually  prolonged  by  attention  and  observation.  Extreme 
measures  to  cut  short  an  attack  are  only  justifiable  if  the  friends  and  relatives 
become  unduly  anxious.  Cold  plunge-bathing,  dashing  cold  water  into  the  face, 
or  the  hypodermic  injection  of  apomorphin,  thereby  producing  a  profound 
mental  shock,  may  have  a  beneficial  effect.  Pressure  over  the  ovar\'  or  upon 
one  of  the  large  vessels  (as  the  carotid)  will  sometimes  promptly  induce  a  ter- 
mination of  the  attack. 

Internal  Treatment. — In  the  latent  period  of  the  disease  it  is  probable  that 
most  can  be  done  to  improve  the  condition  of  the  patient.  In  addition  to  the 
general  laws  of  mental  and  physical  regimen  already  advanced,  she  should  be 
taught,  so  far  as  possible,  the  undignified  condition  into  which  she  is  sinking, 
and  ad\ised  and  encouraged  to  exert  powerful  efforts  to  control  her  nervou> 
organism.     All  harsh  methods  are  to  be  deprecated,  nor  should  she,  after  the 
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first  admonition)  be  reminded  too  constantly  of  her  condition.  Full  doses  of 
the  nerve  sedatives  and  antispasmodics  (valerian,  asafetida,  sum'bul,  musk, 
and  camphor),  together  with  the  general  tonics  (iron,  arsenic,  strychnin), 
are  useful.  Change  of  environment,  and  particularly  of  associates,  is  often 
of  the  greatest  value.  I  have  repeatedly  found  the  rest-cure  of  Weir  Mitchell 
especially  beneficial  at  this  time;  it  is  fully  described  under  Neurasthenia 
(tide  p.  1187). 

Suggestion  and  persuasion  are  valuable  means  of  causing  the  removal  of 
symptoms. 

In  the  treatment  of  the  organic  manifestations,  which^  it  must  be  re- 
membered, are  dependent  entirely  upon  the  general  nervous  condition,  the 
ph3rsician  is  called  upon  to  exercise  the  greatest  amount  of  tact.  As  far  as  is 
possible  the  mind  of  the  patient  must  be  directed  away  from  the  affected  part. 
The  irritable  bladder  must  be  treated  by  internal  remedies,  as  atropin,  boric 
or  benzoic  acid,  salol,  or  the  compound  infusion  of  buchu,  and  not  by  local 
irrigation  and  catheterization. 

Hysteric  vomiting  may  not  require  any  special  medication.  Occasionally, 
however,  it  may  be  relieved  by  rectal  alimentation  or  gastric  lavage.  Cocain 
hydrochlorate  in  the  form  of  a  10  per  cent,  solution  (3  to  5  drops  internally), 
and  the  application  of  mild  counterirritation  or  of  a  small  fly-blister  over  the 
epigastrium  will  be  useful.  Cannabis  indica,  acetanilid,  phenacetin,  and  anti- 
pyrin,  in  small  doses  and  only  when  absolutely  needful,  will  relieve  hysteric 
neuralgias,  especially  the  cephalalgia.  For  the  pseudo-angina  pectoris,  digitalis, 
strophanthus,  caffein,  amy!  nitrite,  or  nitroglycerin,  or  a  combination  of  these 
drugs  in  suitable  doses,  may  be  exhibited. 

For  the  pelvic  hyperesthesia  of  hysteric  females  local  applications  (tincture 
of  iodin,  croton  oil,  or  a  small  fly-blister)  over  the  ovarian  region  may  prove 
very  beneficial. 

Hysteric  palsies,  either  general  or  local,  and  hysteric  disturbances  of  the 
special  senses,  must  be  treated  on  general  principles.  As  far  as  is  possible 
the  patient's  attention  must  be  directed  from  the  affected  part  or  parts,  and  an 
occasional  local  blistering,  the  use  of  galvanism  and  massage,  with  daily  fric- 
tion, will  be  of  service,  especially  when  they  are  supplemented  by  an  appro- 
priate course  of  internal  medication. 

Electricity  is  a  very  valuable  adjunct.  The  static  current  is  most  effective, 
and  it  may  be  applied  in  various  forms'.  Perhaps  the  most  useful  of  these  b 
the  spark,  which  should  be  drawn  from  the  anesthetic  area  or  the  paralyzed 
limb,  thus  producing  a  profound  mental  effect. 

Analytic  or  Cathartic  Method, — Based  upon  the  theories  of  Breur  and 
Freud  (p.  1175),  this  method  has  been  evolved.  Briefly,  it  consists  in  getting 
the  patient  "to  tell  the  story  of  his  life."  In  other  words,  while  in  a  relaxed 
condition  (reclining  on  a  couch)  he  is  encouraged  to  make  a  confession  of  all 
the  disagreeable  happenings  of  his  life.  This  may  require  some  time  and  a 
number  of  s^nces.  Clues  to  these  may  be  obtained  from  the  description  of 
the  patient's  dreams.  Gaps  may  have  to  be  filled  in  by  the  physician  by  some 
method  of  psycho-analysis.  After  the  so-called  mental  catharsis  has  occurred, 
method  of  psycho-analysis.  Those  who  employ  the  method  claim  that  after 
the  so-called  mental  catharsis  has  occurred,  the  cause  of  the  trouble  being  so 
determined,  the  patient  usually  recovers.* 

»  Psychanalyaia,  Brill,  W.  B.  Saunders  Co. 


1184  DISEASES  OF  THE  NERVOUS  SYSTEM 

NEURASTHENIA 

Definition. — Functional  exhaustion  and  irritability  of  the 
Neurasthenia  is  the  exprression  of  an  abnormal  sensitiveness  CirritabOitT) 
in  response  to  stimuli,  and  of  weakness  of  the  nerve-centers  presidiiig  over  the 
organic  functions.  Several  varieties — cerebral,  spinal,  can&u!,  and  gastric— 
have  been  distinguished,  owing  to  the  fact  that  the  predominating  features 
may  lje  manifested  by  single  organs  or  systems  of  the  body.  That  the  disease 
is  essentially  generalized  in  all  instances,  however,  I  do  not  doubt. 

Pathology. — A  variable  degree  of  weakness  of  the  s^-mpatbetic  centers, 
permitting  congestions  on  trivial  provocation,  is  ob\4ous,  but  there  are  no 
discoverable  lesions  (coarse)  in  the  nerve-centers  that  are  peculiar  to  the 
affection.  C.  Y.  Hodge'  has  invited  attention  to  certain  changes  in  ner\-e- 
cells  during  the  active  exercise  of  their  function,  and  something  of  pathologic 
importance  has  been  added  to  our  previous  knowledge  by  his  observations. 
There  are  many  causes  and  associated  affections  that  present  a  variety  of  moMd 
lesions,  but  they  are  purely  incidental.  It  should  be  pointed  out  here  that  neu- 
rasthenia is  often  found  in  association  with  other  functional  nervous  disorders— 
a  fact  that  has  not  only  caused  mental  confusion  among  certain  authors,  but 
has  also  led  to  the  belief  among  others  that  as  a  distinct  affection  it  does  not 
exist.  Gl^nard  in  1888  called  attention  to  the  frequent  association  of  pro- 
found neurasthenic  symptoms  with  splanchnoptosb. 

Etiology. — ^The  causes  are  divisible  into:  (1)  predisposing;  and  (2)  exciting. 
Among  the  former  (a)  heredity  heads  the  list.  A  clear  history  of  ner>'ousness 
or  morbid  irritability  in  one  or  both  parents  (oftener  the  father)  is  at  times 
obtainable.  Ancestors  that  were  sufferers  from  gout,  rheumatism,  s>'philis, 
tuberculosis,  and  chronic  alcoholism,  all  diseases  that  exhaust  \itality,  may  have 
transmitted  to  their  offspring  a  strong  neurasthenic  disposition.  The  latter 
have  inherited  a  small  stock  of  nervous  energ>'  with  which  to  begin  life's  un- 
ceasing struggle. 

Other  predisposing  factors  are — (6)  improper  training,  mental  and  physical, 
(c)  the  character  of  the  mental  pursuits,  those  entailing  strains  l>eing  especially 
deleterious,  (d)  Age  and  sex  are  not  without  appreciable  effect,  most  cases 
occurring  between  the  twentieth  and  fiftieth  years,  when  the  work  and  worr}'  of 
life  are  maximal;  they  are  more  frequent  in  men  than  in  women,  and  (() 
disturbances  of  metabolism  accompanied  by  an  abnormally  low^  output  of 
endogenr)us  unc  acid  (Peck  and  Thompson). 

ExciUng  Causes. —  Traumatwm  has  an  active  potency,  though  it  is  probably 
not  the  most  frequent  cause.  OreriDork,  at  least  in  America,  is  responsible  for 
a  greater  number  of  cases  than  any  other  single  factor,  and  in  estimating  its 
effects  the  relativity  of  individual  nerve  capital  must  be  carefully  considered. 
Associated  causes  are  to  be  observed  in  unpleasurable  emotional  excitement, 
mental  worrinient,  particularly  if  dependent  upon  love  affairs  and  sexual 
excess(»s.  Ahiute  of  the  sexual  organs ,  excessive  venery,  masturbation,  coitus 
interruptus,  and  the  like  are  powerful  in  producing  neurasthenia.  Finally,  as 
staterl  under  Pathology,  the  condition  may  be  induced  by  other  functional  and 
organic  afft^ctions  (symptomatic  neurasthenia).     (Also  see  Vagotony,  p.  1068). 

Symptoms. — The  subjective  symptoms  are  protean  and  varied,  and  art 
usually  described  with  great  detail,  for  the  patients  are,  as  a  rule,  exceedingly 
voluble.  Among  the  more  prominent  features  entering  into  the  symptonn 
complex  of  neurasthenia  are  great  irritability,  physical  fatigue  without  adequate 
reason,  even  to  a  feeling  of  utter  exhaustion  on  rising  in  the  morning,  disturhfd 
sleep,  headache,  with  a  sense  of  weight  and  constriction,  impairment  of  mrmory, 
anorexia,  and  constipation;  the  patient  is  very  irritable,  dispirited,  is  feaifuL 
and  frecjuently  sinks  into  a  state  of  absolute  dejection.     Female  sufferers— 
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and  less  frequently  males  also — ^may  manifest  strong  emotions,  and  in  such 
cases  the  condition  presents  many  points  of  resemblance  to  the  milder  forms 
of  hysteria.  The  external  appearances  may  be  indicative  of  sound,  vigorous 
health;  oftener,  however,  the  physiognomy  is  worn  and  anxious. 

The  motor  phenomena  include,  besides  readily  oncoming  exhaustion  of  the 
muscular  strength  under  exercise,  a  variable  condition  of  the  tendon  reactions. 
On  the  whole,  however,  they  are  increased.  Muscular  tremors  (fine)  are 
sometimes  present  when  neurasthenia  is  the  result  of  trauma  or  fright  (Dercum), 
and  spasmodic  contractions  of  small  isolated  groups  of  muscular  fibers  of  the 
face,  trunk,  or  extremities  are  observed. 

The  sensoiy  disturbances  are  varied  and  sometimes  striking.  The  patient 
makes  constant  complaint  of  feeling  "tired"  or  "never  rested,"  and  indeed 
sometimes  betakes  himself  to  bed  for  this  reason.  As  a  rule  he  feels  more  tired 
in  the  mornings  after  rising  than  upon  retiring  at  night.  A. feeling  of  "light- 
ness," giddiness,  and  even  true  vertigo,  may  occur  and  recur,  and  rarely  the 
latter  symptom  is  wellnigh  continuous.  The  headache  (previously  mentioned) 
is  often  wholly  dependent  upon  mental  work,  since  it  disappears  with  the  cessa- 
tion of  the  latter.  Another  form  of  'pain  is  a  dull  aching  that  may  be  general- 
ized, though  more  conmionly  it  is  confined  to  the  small  of  the  back  and  limbs. 
Spinal  tenderness f  when  sought  for,  may  often  be  elicited  over  certain  circum- 
scribed areas  or  mere  points,  and  it  may  be  combined  with  deep-seated  ache  or 
an  exacerbating  pain  ("spinal  irritation").  Cutaneous  hyperesthesia  is  com- 
mon, but  anesthesia  is  not  found  in  uncompUcated  neurasthnia.  Numbness, 
either  spontaneous  or  as  the  result  of  slight  pressure,  is  a  conspicuous  feature  for 
a  variable  period  upon  or  near  the  nerve-trunks,  and  linked  with  it  there  may  be 
a  generalized  or  localized  feeling  of  coolness  of  the  body  siuf ace,  or  of  pricking 
sensations  (formications)  and  circumscribed  subjective  sensations  of  heat  and 
burning. 

The  psychic  symptoms  grow  out  of  the  same  fundamental  conditions  as  do 
the  physical  symptoms — i.  e.,  fatigue  of  the  nerve-centers.  As  would  be  ex- 
pected, then,  the  capacity  for  sustained  mental  work  is  generally  lessened,  and 
the  power  to  concentrate  or  rivet  the  attention  upon  any  subject  as  well. 
The  patient  is  self-centered,  sensitive  to  a  degree,  easily  angered,  and  is  morbidly 
suspicious.  His  emotional  nature  b  unstable,  and  the  mental  depression  (be- 
fore mentioned)  deepens  until  it  approaches  true  hypochondria. 

Insomnia  is  one  of  the  most  constant  and  troublesome  of  all  the  symptoms 
of  neurasthenia.  It  occurs  in  various  forms.  Usually  the  patient  goes  to 
sleep  readily,  but  awakens  in  a  few  hours  and  remains  awake  either  for  the  rest 
of  the  night  or  until  morning  is  approaching;  sometimes  there  is  difficulty  in 
falling  asleep;  sometimes  rest  is  frequently  disturbed.  Agrypnia,  total  in- 
ability to  sleep,  occurs  only  in  the  most  severe  forms  of  the  disease.  Disturb- 
ances of  the  organs  of  special  sense  are  not  wanting.  The  eye  presents  the 
most  important  fatigue  symptoms.  Vision  may  be  imperfect  (blurred)  and 
continuous  close  use  of  the  eyes  may  be  impossible.  There  is  a  lack  of  power 
of  accommodation  and  retinal  hyperesthesia  may  supervene.  The  pupils 
may  be  unnaturally  large.  All  forms  of  tinnitus  constantly  arise  in  neuras- 
thenia, and  may  lend  so  vivid  a  coloring  to  the  clinical  picture  that  the  real 
nature  of  the  attack  is  liable  to  be  overlooked.  I  have  recently  seen  a  case  of 
the  sort  occurring  in  a  clergyman  in  whom  aural  disease  had  previously  been 
diagnosticated.  This  symptom,  like  all  others  due  to  neurasthenia,  may, 
however,  be  associated  with  genuine  organic  diseases  of  the  ear  (otoneurasthenia). 
Dbturbances  of  taste  sometimes  appear,  but  they  are  of  minor  importance. 
Vasomotor  disorders,  such  as  hot  flushes  and  profuse  sweats,  commonly  arise 
in  consequence  of  the  diminished  tone  of  the  arteries;  these  form  quite  dis- 
tressing fatigue  symptoms.    Visible  throbbing  of  the  superficial  vessels  and  of 
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the  abdominal  aorta,  and  rarely  also  of  the  veins  and  the  capillar^'  pulse,  occur. 
The  urinary  phenomena  may  excite  particular  attention  owing  to  their  promi- 
nence, and  this  remark  applies  especially  to  the  frequent  combination  of  neuns- 
thenia  and  lithemia  (lithemic  neurasthenia),  Oxaluria  and  transient  glycosiina 
and  albuminuria  may  also  be  present.  The  daily  amount  of  urine  is  often 
small,  and  less  frequently  it  is  large.  The  sexual  apparatus  is  weak  and 
irritable,  as  shown  by  seminal  emissions  and  incomplete  erections,  and  by 
premature  ejaculation.  The  fear  of  becoming  impotent  often  renders  ibe 
mental  attitude  of  those  really  potent  such  as  to  excite  the  keenest  compassion. 
The  orgasm  in  the  female  and  the  emission  in  the  male  are  followed  by  a 
sense  of  prostration  and  mental  depression. 

The  somatic  disturbances  referable  to  the  heart  (palpitation,  precordial 
pain)  have  been  considered  under  Neuroses  of  the  Heart,  and  the  various 
gastro-intestinal  features  in  the  discussion  of  Neuroses  of  the  Stomach.  Refer- 
ence has  already  been  made  to  several  clinical  varieties  based  upon  the  pre- 
dominance of  special  and  localized  groups  of  symptoms — e.  g.,  when  the  reigning 
features  are  spinal  the  variety,  is  termed  spinal  neurasthenia;  when  these  are 
presented  by  the  sexual  apparatus,  sextud  neurasthenia,  and  so  on.  A  further 
subdivision  has  recently  been  made  in  which  the  predominant  symptoms  are 
various  morbid  fears,  imperative  ideas,  impulsive  acts,  and  the  so-called  doubt- 
ing mania.  This  has  been  termed  psychasthenia  (p.  1 190) .  The  most  obstinate 
type  of  neurasthenia  is  that  associated  with  congenital  defects  of  structure, 
particularly  splanchnoptosis,  the  so-called  Gl^nard's  disease.  It  does  not  differ 
essentially  from  the  ordinary  forms,  but  the  gastro-intestinal  symptoms 
predominate. 

Diagnosis. — ^That  cases  of  neurasthenia  are  misdiagnosed  as  other  condi- 
tions, and  the  reverse,  I  feel  con\nnced.  An  important  matter  at  the  outset 
is  to  avoid  confounding  the  neurasthenic  symptoms  (secondary)  of  various 
local  and  general  organic  diseases  with  the  primary  form  by  a  careful  exclusion 
of  the  latter.     From  hysteria  the  diagnosis  is  as  follows : 


Hysteria 
By  nature  a  psychoneurosis. 

Occurs  in  individuals  presenting  a  marked 
hereditary  taint. 

The  onset  is  frequently  abrupt. 

The  clinical  features  are  dependent  upon 
an  excess  of  nervous  energy. 

Presents  the  characteristic  stigmata,  as 
paralysis  and  anesthesia  in  most  cases. 

Is  sometimes  accompanied  by  violent  con- 
vulsive seizures. 

Neuralgic  attacks  infrequent  and  absent. 

Insomnia  is  not  marked. 


Neurasthenia 

A  neurosis;  often  with  a  pronounced 
psychical  element. 

Occurs  as  the  result  of  nerve  tire,  over- 
work, and  the  like  in  individuate  not 
necessarily  presenting  hereditary  taint. 

The  onset  is  always  gradual. 

Is  characterized  by  a  notable  lack  or  in 
sufficiency  of  nerve  force. 

These  are  absent. 

Convulsive  seizures  never  occur. 

Neuralgic  attacks  are  very  common. 
Insomnia  is  very  common. 


Hysteria,  it  is  to  be  remembered,  may  be  a  complication  of  neurasthenia, 
and  this  association  must  be  distinguished  from  simple  hysteria.  Neuras- 
thenia must  also  be  distinguished  from  psychasthenia  (p.  1190).  It  should 
also  be  remembered  that  neurasthenic  symptoms  may  mark  the  commencp- 
ment  of  various  grave  physical  and  mental  disorders.  Tuberculosis,  dise«5fs 
of  the  blood,  dilated  stomach,  gastric  cancer,  gastroptosis,  movable  kidney, 
focal  infections,  chronic  uterine  and  ovarian  disease,  paresis,  dementia  precox, 
hypochondria,  pellagra^  (p.  444),  and  melancholia  should  all  be  considerrd 
before  the  diagnosis  of  pure  neurasthenia  is  made.  Timme  has  called  attention 
to  a  group  of  cases  beginning  in  early  life  in  which  there  is  abnormal  muscular 

*  Tucker,  Amer.  Jour.  Med.  Sci.,  March,  1912,  p.  332. 
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fatigability,  recent  or  concurrent  rapid  growth,  frontal  headache,  low  blood- 
pressure,  low  sugar  content  of  the  blood,  hypopituitarism,  and  persistence  of  the 
thymus.  There  is  a  tendency  to  emotional  instability  and  various  phobias  and 
convulsions  (p.  1190).  The  administration  of  pituitary  gland  may  give  relief 
or  spontaneous  cure  may  occur  after  a  number  of  years  by  the  occurrence  of 
hyperpituitarism.^ 

Prognosis. — Neurasthenia  is  a  curable  disease  if  appropriate  treatment 
be  commenced  before  secondary  structural  changes  set  in  and  render  the  use 
of  the  most  approved  measures  of  no  avail.  In  long-standing  cases  deleterious 
habits  (morphinism,  chloralism,  alcoholism)  are  sometimes  developed .  and 
prevent  the  possibility  of  a  cure.  Hysteria  (the  complication)  tends  to  delay, 
but  does  not  preclude,  recovery. 

Treatment. — ^The  first  step  should  be,  after  locating  the  major  cause  or 
causes,  to  remove  them,  or,  if  this  be  impossible,  to  minimize  their  baneful 
influence  so  far  as  may  be.  For  example,  if  the  conditions  have  been  induced 
by  overwork  of  the  brain,  rest  for  the  organ  must  be  procured;  if  sexual  ex- 
cesses have  been  the  obvious  responsible  factor,  rest  for  the  sexual  apparatus 
b  imperatively  demanded.  In  the  next  place,  the  mental  and  moral  environ- 
ment must  be  conducive  to  contentment  and  to  wholesome  forms  of  exercise 
of  the  mind.  In  this  way  the  exhausted  stock  of  nervous  energy  can  often  be 
increased  by  the  natural  recuperative  forces  alone.  Indeed,  successful  removal 
of  the  essential  etiologic  influences  is  in  the  milder  forms  followed  by  prompt 
recovery.  In  not  a  few  instances  the  symptoms  disappear  as  the  result  of  a 
prolonged  sojourn  in  a  suitable  climate  or  by  travel  for  a  considerable  period 
with  its  ever-accompanying  change  of  scene,  though  it  is  well  in  doing  so  to 
avoid  the  din  and  excitement  of  large  cities.  The  compulsory  rest  and  complete 
isolation,  combined  with  the  purity  of  atmosphere,  afforded  by  a  sea-voyage 
sometimes  work  admirable  results.  Being  occupied  by  easy  and  agreeable 
employment  under  supervision,  as  embroidery,  basket-making,  etc.,  has  been 
successful.  Unfortunately,  many  subjects  suffering  with  neurasthenia,  and 
particularly  males,  are  either  unable  or  unwilling  to  arrest  the  loss  of  nervous 
function  by  ceasing  their  excessive  activities.  In  the  majority  of  instances, 
for  the  reasons  above  stated,  certain  other  measures — ^hygienic  and  medicinal 
— are  to  be  advised. 

To  Dr.  Weir  Mitchell  belongs  the  credit  of  having  systematized  the  "rest- 
cure"  in  the  management  of  this  disease.  This  mode  of  treatment  involves 
(1)  physical  and  psychic  rest.  The  former  is  obtained  by  strict  confinement 
to  bed,  the  latter  by  isolation  from  all  business,  professional,  household,  and 
family  affairs;  in  severe  cases,  to  the  complete  exclusion  of  the  family.  (2) 
Hypenrutrition.  This  requires  the  administration  of  a  quantity  of  food  in 
excess  of  the  amount  required  merely  to  maintain  life  and  repair  waste,  and  is 
usually  secured  by  feeding  at  frequent  intervals  and  using  nutritious  food.  (3) 
The  stimulation  of  the  metabolic  processes.  This  is  accomplished  by 
tnassage,  passive  movements,  and  electricity.  (4)  The  encouragement  and 
education  of  the  patient.  This  depends  largely  up)on  the  tact  and  authority 
of  the  physician  and  nurse,  although  graduated  and  increasing  voluntary  mus^ 
cular  and  mental  exercises  are  of  some  value.  In  long-standing  cases  rest 
should  be  made  absolute  if  possible,  while  in  the  milder  forms  merely  lengthen- 
ing the  hours  for  sleep  or  rest  in  bed  often  suffices.  The  amount  of  rest  must 
be  accurately  proportioned  to  the  necessity  of  each  case. 

The  patient  is  to  be  put  in  charge  of  a  properly  selected  nurse,  who  will 
Bifford  agreeable  entertainment  by  suitable  conversation  and  reading  under 
the  direction  of  the  physician.     In  desperate  cases  the  patient  should  not  be 

'  Abstract,  Archwea  of  Neurology  and  Psychiatry y  April,  1919,  p.  506;  Endocrinology, 
July-September,  1918. 
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allowed  to  feed  himself,  must  not  rise  to  void  the  urine  or  feces,  nor  even  turn 
in  bed  without  the  help  of  the  nurse. 

Upon  the  careful  regulation  of  the  diet  depends,  to  a  large  extent,  the 
success  of  the  treatment.  This  must  be  modified  to  suit  each  individual  pa- 
tient, and,  when  it  is  possible,  it  is  desirable  first  to  make  a  careful  quanti- 
tative and  qualitative  examination  of  the  stomach  contents. 

The  two  commonest  derangements  are  excess  of  hydrochloric  add,  with 
retention  of  stomach  contents  and  anacidity. 

In  the  former  condition  the  diet  must  consist  of  the  lighter  meats,  the  more 
readily  digested  vegetables,  particularly  the  legumes,  the  cereals,  light  desserts, 
toasted  bread,  crackers,  etc.,  a  liberal  amount  of  fat  and  milk,  and  ^gs  in 
moderation.  I  have  rarely  found  it  necessary  to  conmience  with  a  very  re- 
stricted diet  of,  say  milk,  but,  as  a  rule,  the  patient  can  begin  on  three  full  meab 
a  day,  with  a  luncheon  consisting  of  milk  and  toast  or  crackers,  malted  milk, 
chocolate,  or  cocoa,  etc.,  in  the  mid-morning  and  mid-afternoon,  before  going  to 
bed,  and,  in  severe  cases,  also  once  during  the  night.  These  cases  are  abo 
benefited  by  the  administration  of  moderate  quantities  of  soda  after  eadi  meai. 

In  the  achylic  form  the  total  quantity  in  each  meal  should  be  somewhat 
less,  but  from  six  to  eight  meals  may  be  given  in  the  course  of  twenty-four 
hours.  The  diet  should  consist  of  meats,  eggs,  the  legumes,  the  acid  vegetables, 
the  cereals,  bread,  fruit,  light  desserts,  a  moderate  amount  of  coffee,  and  a 
liberal  amount  of  milk.  Hydrochloric  acid  should  be  given  before  eadi  meal 
In  either  case  the  caloric  value  of  the  diet  should  exceed  3000  in  the  course  of 
twenty-four  hours. 

In  cases  in  which  the  gastric  analysis  is  not  possible,  it  is  of  advantage  to 
commence  with  small  quantities  of  food,  and  to  increase  them  rapidly  until 
a  very  liberal  diet  is  being  taken.  As  a  general  rule  the  red  meats  should 
not  be  given  too  frequently,  the  coarser  vegetables  should  be  excluded  entirdy, 
and  sweet  food  should  be  taken  sparingly.  Most  cases  do  well  on  cream  taken 
in  quantities  of  4  to  8  ounces  at  a  time,  sipped  slowly,  while,  at  the  same  time, 
crackers  or  toast  are  eaten. 

It  is,  of  course,  understood  that  the  patient  should  never  be  consulted  about 
the  diet.  The  nurse  brings  the  food  at  the  proper  time,  served  in  the  most 
attractive  manner  possible,  and  at  meal-time  always  in  courses,  so  that  only 
moderate  amounts  of  food  are  placed  before  the  patient  at  one  time.  The 
patient  should  lie  perfectly  flat  for  at  least  an  hour  after  eating. 

Pdssive  exercise f  massage ,  and  electricity  form  an  essential  part  of  the  "rest- 
cure."  Massage  should  not  be  commenced  until  the  second  or  third  day. 
At  first  it  should  be  continued  for  a  few  minutes  only,  and  consist  of  gentle 
rubbing  or  light  strokes.  As  tolerance  becomes  established,  it  should  be 
practised  for  a  longer  period  (about  an  hour).  Deeper  rolling,  kneading,  and 
spiral  manipulations  are  then  allowable.  The  direction  of  the  venous  blood- 
current — toward  the  center  of  the  body  from  the  periphery — is  to  be  borne 
in  mind,  and  all  massage  motions  are  to  be  made  in  the  same  direction.  This 
measure  is  to  he  carried  out  by  the  nurse,  who  should  be  a  well-trained  masseuse 
and  thoroughly  acquainted  with  the  details  of  her  work.  Electricity,  like 
massage,  compensates  for  the  lack  of  exercise.  The  slowly  interrupted  faradic 
current  is  to  be  selected,  and  the  aim  should  always  be  to  induce  satisfactor}' 
contractions  with  the  least  amount  of  pain.  The  current  should  be  applied 
to  the  individual  muscles,  one  of  the  extremities  being  selected,  and  the  poles 
applied  over  the  motor  points,  passing  from  muscle  to  muscle  until  all  ha\*e 
been  faradized.  The  time  of  each  sitting  should  not  exceed  half  an  hour. 
The  entire  body  should  also  receive  the  faradic  current  (rapidly  interrupted). 
A  large  sponge  moistened  with  salt  water  is  applied  at  the  nape  of  the  neck. 


NEURASTHENIA  1189 

and  another  to  the  soles  of  the  feet,  and  the  strongest  current  tolerable  is  thus 
used.  This  process  should  be  continued  from  fifteen  to  twenty  minutes,  and, 
like  the  faradization  of  the  single  muscles,  it  is  to  be  repeated  at  intervals  of 
twenty-four  hours.  Passive  movements  should  be  employed  systematically, 
slowly  increasing  in  duration  and  extent.  They  promote  circulation  and  nu- 
trition and  are  soothing. 

Hydrotherapy  may  be  employed  in  the  form  of  the  shower,  spray,  bath,  or 
pack,  and  is  most  efficacious  when  quickly  applied  for  a  few  moments  and 
Pollowed  by  vigorous  toweling  to  reinforce  the  action  of  the  cold.  In  insomnia 
with  difficulty  in  going  to  sleep,  the  dry  cold  pack  applied  to  the  spine  for  an 
hour  is  often  of  benefit.  Extreme  caution  is  necessary  at  the  beginning  of  the 
application  of  cold  to  the  surface,  since  there  are  neurasthenic  subjects  who  not 
Dnly  fail  to  receive  benefit,  but  are  rendered  worse  in  consequence  of  a  highly 
sensitive  organization. 

Although  the  administration  of  drugs  plays  a  minor  part  in  the  management 
of  the  rest-cure,  in  certain  cases  they  are  essential,  and  must  not  be  excluded. 
Alkalies  or  acids  are  indicated,  according  to  the  condition  of  the  stomach 
contents.  If  there  is  excess  of  acid,  the  alkalies  may  be  taken  after  meals; 
if  there  is  a  deficiency  of  acid,  hydrochloric  acid  should  always  be  given  before 
meals,  and  in  ample  doses — ^from  10  to  20  minims  of  the  dilute  acid. 

The  most  important  drugs  are  the  laxatives.  In  the  beginning  calomel 
and  the  salines  are  often  of  great  value  in  flushing  out  the  intestines,  but  during 
the  course  of  the  disease  it  is  the  invariable  rule  never  to  purge.  Of  the  vege- 
table laxatives  cascara  is  probably  the  most  useful,  but  aloin  and  rhubarb 
are  often  of  service.  Of  the  saline  laxatives  the  most  efficient  are  certain  forms 
of  magnesia  and  phosphate  of  soda.  In  cases  where  there  is  considerable 
alkalinity  from  5  to  10  grains  of  oxid  of  magnesia  in  powder  form  may  advan- 
tageously replace  the  soda  after  meals.  Or  1  or  2  drams  of  the  milk  of  magnesia 
may  be  given  in  milk,  two  or  three  times  a  day.  Small  doses  of  phosphate  of 
sodia  in  hot  water  should  be  given  just  before  breakfast  in  the  morning,  being 
carefully  regulated  so  that  only  a  laxative  eflPect  is  produced. 

If  there  is  pronounced  anemia,  moderate  doses  of  iron,  perhaps  combined 
with  arsenic  and  the  bichlorid  of  mercury,  are  often  of  service,  but  must  be 
discontinued  if  they  interfere  with  the  appetite.  There  is  considerable  dis- 
pute regarding  the  value  of  phosphoric  acid,  or  its  salts.  According  to  may 
e3q>erience,  it  is  of  comparatively  little  value. 

Tlie  rest-cure  in  all  of  its  details  should  be  continued  for  a  period  ranging 
from  four  to  eight  weeks.  The  patient  should  leave  his  bed  in  the  most 
gradual  manner,  and  should  sit  up  for  a  few  minutes  only  at  first,  the  time  being 
gradually  lengthened;  soon  exercise  may  be  commenced  in  a  like  manner  and 
be  cautiously  increased.  During  this  period  of  convalescence  it  is  my  custom 
to  omit  the  electric  treatment,  while  the  massage  is  continued  at  intervals  of 
two  or  three  days  for  some  weeks.  After  the  patient  has  made  some  improve- 
ment, as  evidenced  by  a  large  appetite,  the  disappearance  of  the  most  pro- 
nounced subjective  symptoms,  and  especially  by  a  substantial  gain  of  weight 
(20  to  25  pounds — 11.3  kgms.),  he  should  be  advised  to  make  a  change  of 
residence,  preferably  to  the  country,  the  mountains,  or  the  seashore,  being 
j^ded  by  the  season  and  the  wishes  of  the  patient. 

We  must  increase  the  activity  of  the  metabolic  processes  in  cases  in  which 
the  endogenous  uric  acid  output  is  lowered  400  gr.  or  less  daily).  Peck  and 
Fhompson  advocate  the  use  of  the  electric-light  baths.  Cases  which  are  not 
ible  to  undergo  these  methods  (they  being  somewhat  expensive)  must  be  treated 
tymptomatically,  small  doses  of  the  bromids,  combined  with  arsenic,  if  ir- 
itability  is  excessive.     Cold  douches  or  baths,  with  vigorous  rubbing  in  the 
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mornings;  tonics,  as  the  glycerophosphates,  iron,  etc.,  attention  to  the  gastro- 
intestinal tract,  encouragement,  regulation  of  the  emplo>Tnent,  a^  much  fresh 
air  as  possible,  electricity  in  the  form  of  high-frequenpy  currents,  etc. 

TRAUMATIC   NEUROSES 

Owing  to  the  marked  influence  of  trauma  in  causing  both  neurasthenia  and 
hysteria,  such  cases  are  often  specially  classified  under  the  above  title.  TTie 
symptoms  are,  tiowever,  essentially  those  of  either  hysteria  or  neurastheDia, 
or  both  combined.  The  general  rules  of  diagnosis  and  prognosis  in  these  condi- 
tions here  apply.  It  should  be  remembered  that  the  strain  incident  to  litiga- 
tion, to  which  these  cases  are  often  subjected,  may  retard  recovery. 


PSYCHASTHENU 

A  group  of  symptoms,  until  recently  classified  under  neurasthenia,  has  been 
given  the  above  title.  They  consist  of  obsessions,  fears,  doubts,  undue  amdetv, 
uncontrollable  movements,  deficient  will-power,  combined  with  more  or  less 
of  the  physical  symptoms  of  neurasthenia.  As  examples  of  these  mental  symp- 
toms may  be  mentioned  dread  of  impending  danger,  either  to  family  or  self, 
fear  of  open  spaces  (agoraphobia),  fear  of  closed  places  (claustrophobia),  of 
being  alone  (monophobia),  fear  of  crowds,  abnormal  fear  of  storms,  of  wind, 
etc. ;  fear  of  personal  defilement  (mysophobia) ;  the  doubting  mania,  in  which 
the  patient  is  never  certain  that  he  has  performed  an  action  correctly;  irresistible 
impulse  to  touch  certain  objects  (delire  du  toucher) ;  irresistible  tendencies  to 
repeat  continually  certain  words  (onomatomania),  to  count  a  certain  number 
of  times  before  performing  an  action  (arithmomania),  etc.  The  patient  is 
conscious  of  the  absurdity  of  these  actions  and  feelings,  but  cannot  resist  them. 
Epileptiform  convulsions  may  also  occur.  The  prognosis  is  doubtful,  but 
treatment  similar  to  that  recommended  for  hysteria  may  achieve  good  resuhs. 
The  possible  existence  of  disturbance  of  the  functions  of  endocrine  glands  must 
be  remembered  (p.  1187).  

CX:CUPATION-NEUROSES 

Definition. — Conditions  in  which  the  performance  of  certain  habitual 
co-ordinated  movements  is  prevented  by  the  development  of  cramp,  tremor, 
paralysis,  or  pain. 

The  pathology  of  this  condition  is  unknown.  It  is  probably  purely  func- 
tional, and  the  discovery  of  appreciable  lesions  is  not  to  be  expectejl,  though 
nodular  thickening  of  the  peripheral  nerves  has  been  described  in  a  few  cases. 

The  etiology  is  various.  Those  following  any  occupation  requiring  the 
continuous  repetition  of  fine,  co-ordinated,  muscular  movements,  as  seeing, 
type-writing,  playing  musical  instruments,  telegraphing,  and  writing,  may  be 
affected.  Writing  is  the  most  common  cause,  and  is  known  as  scrivener's 
palsy  or  \\Titer's  cramp.  It  is  the  form  here  particularly  described,  although 
the  symptoms  due  to  other  causes  are  similar.  Males  are  far  more  frequently 
affected  than  females,  the  condition  usually  occurring  in  early  adult  life,  al- 
though children  are  not  exempt.  Gowers  lays  great  stress  upon  improper 
methods  of  holding  the  pen,  particularly  those  in  which  most  of  the  wTiting  i> 
done  from  the  wrist;  that  is,  with  the  muscles  of  the  forearm  and  hand.  .\5 
scrivener's  palsy  occurs  sometimes  in  those  that  write  properly,  and  as  a  similar 
condition  is  not  uncommon  in  other  occupations,  it  seems  unlikely  that  this 
is  the  most  important  cause.  A  person  with  a  neurotic  temj>erament  is  far 
more  apt  to  be  affected  by  the  disease  than  one  with  a  normal  nervous  sj^stem; 
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ire,  therefore,  frequently  find  it  associated  with  hysteria,  neurasthenia,  or  great 
Mishfulness,  and  not  infrequently  it  is  possible  to  elicit  a  neuropathic  heredity 
Q  the  family  history.  It  is  also  met  with  in  certain  other  nervous  diseases 
epilepsy,  locomotor  ataxia — ^in  the  early  stage).  Often  the  patients  admit  that 
it  the  time  the  disease  developed  they  were  suffering  from  severe  anxiety. 

Symptoms. — Motor. — When  the  patient  attempts  the  particular  move- 
aents  involved  there  is  usually  a  cramp  of  the  flexor  muscles  of  the  forearm, 
K>  that  in  writing,  for  instance,  the  pen  is  held  more  or  less  rigidly,  and  it  is 
ilmost  impossible  to  control  its  motions.  Less  frequently  there  is  a  cramp  of 
Jie  extensor  muscles,  so  that  the  fingers  are  spread  and  it  is  impossible  to  hold 
he  pen  at  all.  Sometimes  there  is  a  sudden  twitching,  and  the  pen  may  be 
thrown  altogether  out  of  the  hand.  The  spasm  is  nearly  always  tonic  in  char- 
icter,  but  often  it  is  associated  with  a  fine  tremor,  and  at  times  there  are  clonic 
movements.  In  some  cases,  and  particularly  those  occurring  in  patients  show- 
ing hysteric  stigmata,  there  is  a  coarse,  irregular  tremor,  most  marked  when 
the  patient  is  under  observation.  Paresis  is  frequently  associated  with  the 
cramp,  so  that  the  arm  soon  becomes  tired  and  it  is  almost  impossible  to  write. 
His  fatigue  may  in  a  few  moments  progress  to  almost  complete  paralysis  of 
the  arm,  but,  curiously  enough,  both  fatigue  and  paralysis  disappear  as  soon 
as  some  co-ordinated  movement  other  than  writing  b  undertaken. 

Sensory. — ^Pain  is  very  common,  and  is  neuralgic  or  cramp-like  in  character, 
being  referred  either  to  the  muscles,  bones,  or  joints.  In  intensity  it  varies 
from  a  dull  ache  to  the  most  excruciating  burning,  and  may  form  the  only  symp- 
tom, the  muscles  performing  their  work  perfectly.  At  times  it  is  sharply 
localized  to  one  particular  joint,  affecting  either  the  metacarpal  bones  or  the 
fingers.  Quite  often  the  patient  complains  of  a  tingling  or  burning  sensation 
in  the  limb,  or  it  may  be  numb  and  the  hand  feels,  when  writing,  as  if  a  heavy 
weight  were  attached  to  it.  Often  there  is  tenderness  either  of  the  muscles  or 
the  nerves,  which  may  be  localized  in  certain  points.  In  very  severe,  cases 
vasomotor  disturbances  occasionally  occur.  The  disease  ordinarily  commences 
slowly.  At  first  the  subject  notices  that  the  handwriting  is  not  quite  as  perfect 
as  before,  a  stroke  occasionally  going  astray;  later  distinct  spasms  appear,  and 
these  are  finally  associated  with  pain. 

The  diagnosis  is  usually  easy.  Care  must,  however,  be  taken  not  to 
call  every  disturbance  of  writing  writer's  cramp;  thus  in  paralysis  agitans,  in 
slowly  developing  hemiplegia,  in  multiple  sclerosis,  and  paresis  disturbances 
of  writing  frequently — in  fact,  almost  invariably — occur.  Moreover,  those 
eases  in  which  hysteria  or  neurasthenia  seems  to  be  at  the  bottom  of  the 
trouble  should  be  carefully  differentiated  from  those  that  are  apparently 
idiopathic. 

The  prognosis  is  rather  unfavoraVile,  though  complete  cure  is  sometimes 
attained. 

The  treatment  consists  first  in  a  total  cessation  of  the  particular  move- 
ments; if  this  is  impossible,  various  mechanical  devices  may  be  employed  to 
use  another  set  of  muscles  or  the  old  ones  rather  differently,  such  as  a  thick 
penholder  or  one  constructed  with  supp)orts  for  the  fingers.  Local  treatment 
of  the  arm  in  the  form  of  electricity  should  be  advised ;  the  anode  of  a  constant 
galvanic  current  of  medium  intensity  should  be  placed  over  the  sensitive  points 
on  the  ner\'es  and  over  the  bodies  of  the  muscles.  The  wire  brush  employed, 
with  the  rapidly  interrupted  faradic  current,  to  stroke  the  painful  ner^'es  and 
muscles,  affords  great  relief.  Massage,  and  particularly  careful  and  systematic 
exercises,  are  also  of  great  value.  At  the  same  time,  the  general  condition  of 
the  patient  must  not  be  neglected.  In  those  associated  with  neurasthenia  a 
treatment  appropriate  to  this  condition  should  be  employed. 
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ACROMEGALY 

(GianHsm)  ^ 

Definition. — A  disease  first  recognized  and  described  by  Marie,  and 
characterized  by  a  progressive  and  peculiar  enlargement  of  the  face  and 
extremities. 

Pathology. — Those  cases  that  have  been  examined  postmortem  have 
shown,  as  the  most  constant  change,  an  enlargement  of  the  pituitary  body, 
with  a  corresponding  dilatation  of  the  sella  turcica,  and  a  persistence  of  the 
thymus  gland.  Alterations  may  be  found  in  other  ductless  glands,  especially 
the  thyroid,  which  may  be  either  goitrous  or  atrophied.  In  some  cases  die 
pituitary  may  not  be  enlarged  macroscopically.  The  lips,  tongue,  and  trachet 
are  usually  considerably  enlarged,  and  the  sexual  organs  may  either  be  hyper- 
trophied  or  atrophied,  the  latter  condition  being  more  conmion  in  the  utems 
and  testicles.  The  bones  of  the  extremities  and  face  are  thickened,  apparently 
chiefly  as  a  result  of  hyperplasia  of  the  spongy  portion,  and  Klebs  has  shown 
that  the  peripheral  vessek,  particularly  those  in  the  affected  bones,  are  abo 
larger.  Occasionally  there  are  hypertrophy  of  the  heart  and  enlargement  of  the 
spleen  and  liver. 

Acromegaly  is  due  to  an  increased  activity  of  the  anterior  lobes  of  the 
pituitary  body  occurring  after  epiphyseal  union  has  taken  place.  If  it  oocufb 
before  this  (in  childhood)  gigantism  is  the  result.  In  this  changes  in  the  pit- 
uitary will  be  found  similar  to  those  occurring  in  acromegaly.  Of  183  cases 
of  pituitary  disease  in  which  the  urinary  findings  were  given,  88,  or  42.6  per 
cent.,  showed  acromegaly.^ 

Gushing^  has  described  cases  in  which  with  overgrowth  are  associated  symp- 
toms of  posterior  lobe  insufiiciency,  i.  e.,  adiposb,  increased  sugar  tolerance, 
polyuria,  polydipsia,  subnormal  temperature,  dry  skin,  loss  of  hair,  e|Mlq>ti- 
form  disturbances,  etc.  He  believes  such  cases  are  due  to  anterior  k>be  hyper- 
plasia associated  with  posterior  lobe  hypoplasia. 

Both  sexes  are  about  equally  affected,  and  the  disease  ordinarily  conunences 
in  adolescence. 

The  earliest  symptom  is  usually  an  increase  in  the  thickness  of  the 
fingers  and  toes,  so  that  rings,  gloves,  and  shoes  are  too  small  and  can  no  longer 
be  worn.  This  enlargement  is  chiefly  in  thickness,  although  there  is  also  a 
certain  amount  of  increase  in  length.  Both  the  soft  and  hard  parts  are  affected. 
The  nails  are  flattened,  longitudinally  ridged,  and  more  friable  (spade-iike 
hand).  The  face  becomes  considerably  enlarged;  the  supra-orbital  ridges 
project,  giving  rise  to  a  rather  simian  aspect;  the  nose  becomes  broader  and 
longer;  the  cheek  bones  project;  but  the  most  positive  characteristic  b  the 
enormous  enlargement  of  the  lower  jaw,  so  that  it  becomes  broader  and 
prognathous,  and  the  lower  teeth  can  no  longer  be  brought  in  apposition  with 
the  upp>er.  The  spinal  column  is  ordinarily  kyphotic,  the  change  affecting  the 
upper  dorsal  and  cervical  regions.  Frequently  there  is  also  an  associated 
scoliosis.  The  rest  of  the  skeleton  remains  unaffected  for  a  long  time;  finally, 
changes  may  be  observed  in  the  cla\icles,  sternum,  ribs,  pelvis,  and  particularly 
in  the  patellae.  The  skin  sometimes  shows  slight  pigmentation;  the  hair  b 
rough  and  may  become  thinner;  the  muscles  occasionally  exhibit  increased 
electric  excitability,  and  less  frequently  there  is  muscular  atrophy  with  reactions 
of  degeneration.  The  lips,  tongue,  and  tonsils  are  usually  enlarged,  and  the 
larynx  is  increased  in  dimensions,  so  that  the  tfoice  becomes  deep  and  rough; 

»  "Relation  of  Glycosuria  to  Pituitary  Disease,"  by  J.  M.  Anders  and  H.  L.  Jameeon, 
Amer.  Jour.  Med.  Set.,  September,  1914,  p.  313. 
*  Amer.  Jour.  Med.  Sci.,  March,  1913,  p.  313. 
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this  is  a  very  characteristic  symptom  in  women.  Ordinarily,  an  area  of  dul- 
ness  can  be  detected  in  the  upper  part  of  the  sternum  that  has  been  ascribed 
to  the  persistence  of  the  thymus  gland.  The  tendon  reflexes  may  either  be 
normal,  diminished,  or  abolished.  They  are  never  exaggerated.  The  urine 
is  increased  in  amount,  and  glycosuria  is  often  present.  The  secretion  of 
sweat  is  also  greatly  increased.  The  subjective  symptoms  consist  of  severe 
intermittent  or  continuous  headache  and  of  a  diminution  of  the  visual  power. 
There  may  be  paresis  of  the  third  nerve,  giving  rise  to  external  strabismus, 
and  sometimes  to  temporal  hemianopsia  as  a  result  of  pressure  upon  the  central 
part  of  the  chiasm  by  an  enlarged  pituitary  body.  Sometimes  late  in  the  dis- 
ease there  are  occasional  momentary  general  tremors.  The  patients  often 
present  polyphagia  and  polydipsia.  Neuroretinitis  and  subsequent  atrophy 
of  the  optic  nerve  may  also  occur.  The  mental  condition  is  affected,  and  there 
Eire  usually  great  apathy  and  diffidence  (perhaps  explicable  by  their  changed 
appearance) ,  loss  of  memory,  and  somnolence.  Symptoms  of  either  myxedema, 
exophthalmic  goiter,  syringomyelia,  or  epilepsy  may  coexist. 

Diagnosis. — In  the  later  stages  the  appearance  is  characteristic,  and 
Eurromegaly  can  then  hardly  be  confounded  with  other  diseases.  The  peculiar 
enlargement  of  the  extremities,  the  oval,  prognathous,  and  distorted  face,  the 
deep,  rough  voice,  the  more  or  less  pronounced  pigmentation  of  the  skin,  the 
virasting  of  the  muscles,  and  the  profound  cachexia  give  a  perfect  clinical  pic- 
ture. In  those  cases  in  which  the  cachexia  has  become  extreme  there  are  from 
time  to  time  peculiar  tremors  or  spasms  of  the  body. 

Differential  Diagnosis. — ^In  the  earlier  stages  the  disease  is  most  easily 
confounded  with  the  hypertrophic  pulmonary  osteoarthropathy  of  Marie.  In 
this  both  hands  and  feet  are  greatly  enlarged;  but  the  fingers  are  club-shaped, 
the  face  is  not  involved,  and  there  usually  exists  some  chronic  pulmonary 
complication.  In  a  case  that  I  observed  there  were  bronchiectasis  and  bronchor- 
rhea.  From  osteitis  defohnans  it  may  be  distinguished  by  the  fact  that  in  this 
condition  chiefly  the  long  bones  of  the  limbs  and  the  flat  bones  of  the  skull 
are  hypertrophied  and  very  painful.  Elephantiasis  may  be  distinguished  by 
the  fact  that  it  attacks  the  lower  limbs,  does  not  involve  the  bones,  and  the 
skin  presents  a  granular  or  a  nodular  appearance.  From  arthritis  deformans 
acromegaly  may  be  distinguished  by  the  fact  that  the  disease  is  painful,  and  is 
eissociated  with  great  deformity  of  the  joints,  the  face  ordinarily  escaping. 
Hie  following  table  (after  Dercum)  will  serve  to  distinguish  two  diseases  that 
Eure  apt  to  be  confounded  with  one  another: 


Acromegaly 
Occurs  most  commonly  in  early  adult  life. 

[n  mates  and  females  equally. 

EInlargement  of  the  bones  characteristic. 

Marked  prognathism  of  jaw  and  flatten- 
ing of  chedcs. 

Skin  brownish  yellow;  hair  coarse  and 
un wieldly;  naUs  short  and  striated. 

Pingers  symmetric  and  sausage  shaped. 

administration  of  thyroid  extract  is  of 
the  smallest  benefit. 


Myxedema 

A  disease  of  mature  life — ^forty  to  fifty 

years. 
Five  times  as  frequent  in  females  as  in 

males. 
No  enlargement  of  the  bones. 
Face  full-moon  shaped. 

Skin  pale,  waxy,  shiny^  and  boggy;  hair 

falls  out;  nails  not  anected. 
Fingers  clubbed  at  the  end. 
Thyroid  treatment  of  the  greatest  benefit. 


A  skiagraphic  examination  is  of  great  value  in  doubtful  cases,  as  enlarge- 
ment of  the  sella  turcica  will  usually  be  found. 

The  prognosis  is  hopeless  for  cure  and  doubtful  for  duration.    The  dis- 
is  progressive,  although  it  remains  stationary  for  a  longer  or  shorter 
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period.  Retrogression  never  occurs.  Orflinarily  the  patient  dies  of  some  inter- 
current condition,  although  death  may  be  due  to  the  cachexia  of  acromegaly 
itself.  Life,  however,  may  last  for  twenty  years  after  the  appearance  of  the 
first  symptoms. 

Medical  treatment  of  the  condition  has  proved  unavailing.  Extracts  of 
both  thyroid  and  pituitary  glands  have  been  usee!  with  not  encouraging  results. 
Removal  of  the  pituitary  gland,  if  the  seat  of  tumor,  has  been  done  with  good 
results  in  some  cases.  The  cephalalgia  may  be  more  or  less  completdy  con- 
trolled by  antipyrin  or  cafPein.  Goodhart^  has  reported  a  case  in  which  relief 
was  obtained  from  a  right  subtemporal  decompression.  Phosphorus,  mercui}', 
the  iodids,  and  arsenic  have  been  useful  in  some  cases.  Nordentoft  describes 
excellent  results  from  roentgenotherapy,  the  subjective  disturbances  subsidmg 
and  earning  capacity  being  regained,  although  the  acromegalic  changes  are 
stationary. 


03CYCEPHALY 


Definition. — ^This  has  been  defined  by  Osier  as  a  cranial  deformity  as- 
sociated with  exophthalmos  and  impairment  of  vision. 

Pathology. — The  condition  is  due  to  a  premature  closing  of  the  sutures, 
especially  the  coronal  and  sagittal.  Bertolotti,  of  Turin,  considers  the  underly- 
ing cause  to  be  a  lymphatic  polyglandular  dystrophy  with  hypertrophy  of 
Waldyer's  ring  and  lesions  of  the  hypophysis,  thyroid,  and  gonads.  The  influ- 
ence of  syphilis  is  not  apparent.  The  headache  and  papillitis  are  due  to  in- 
creased intracranial  pressure. 

Symptoms. — ^The  characteristic  deformity  is  an  increased  height  of  the 
skull.  This  is  usually  found  in  the  frontal,  but  may  be  in  the  parietal,  repon, 
and  slopes  to  a  pointed  vertex.  The  shape  resembles  more  or  less  a  tower 
or  steeple.  The  supra-orbital  ridges  are  feebly  marked  and  the  hair-line  of  the 
scalp  is  much  above  the  normal  level.  It  is  usually  found  at  birth,  but  may  not 
develop  until  early  childhood.  The  skull  may  be  asymmetric.  .*Vs  a  rule 
exophthalmos  develops  sooner  or  later,  but  may  be  absent.  When  present  ii 
does  not  show  the  lid  symptoms  of  exophthalmic  goiter.  In  the  early  stage^ 
papillitis  is  present,  which  goes  on  to  optic  atrophy  and  blindness.  Headache 
and  coHNiilsions  are  also  frequent  at  this  period.  Active  symptoms  which 
may  he  present  are  strabismus,  keratitis,  ectropion,  lagophthalmos,  panophthal- 
mitis, palpitation  of  the  heart,  tachycardia,  and  vomiting.  Intelligence  b  not 
impaired.     The  deformity  is  usually  well  brought  out  by  ar-ray  eiramination. 

Prognosis. — The  earlier  the  symptoms  develop,  the  more  severe  they  are 
likely  to  he.  Blindness  is  very  frequent  and  most  patients  die  before  reaching 
the  age  of  fifty. 

Treatment. — When  symptoms  of  intracranial  pressure  exist  cranial  de- 
compression may  he  of  service.  Lumbar  puncture  when  such  symptoms  an- 
present  is  dangerous  and  may  cause  sudden  death. 

\Neurolog.  Bulletin,  April,  1919,  168. 
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ADIPOSIS  DOLOROSA 

This  disease  was  first  described  by  Dercum,  of  Philadelphia,  in  1888. 
It  may  be  defined  as  a  condition  in  which  masses  of  fat  are  deposited  irregularly 
in  the  subcutaneous  tissue  of  the  body,  with  tenderness  and  spontaneous 
pain  in  these  masses,  and  derangement  of  the  menstrual  functions.  Several 
cases,  including  the  one  first  described  by  Dercum,  have  been  examined  post- 
mortem, and  a  variety  of  changes  have  been  found.  The  fat  is  usually  denser 
than  ordinary  fat,  due  to  the  presence  of  a  considerable  amount  of  fibrous 
connective-tissue  trabeculae.  The  thyroid  glands  are  sometimes  small  and 
sclerotic,  and,  in  the  case  recorded  by  Burr,  there  was  a  tumor  of  the  pituitary 
body.  Many  of  the  symptoms  suggest  hypopituitarism.  The  cutaneous 
nerves  show  a  moderate  amount  of  degeneration,  sometimes  associated  with 
interstitial  neuritis.  The  main  nerve-trunks  are  usually  normal.  Hemo- 
lymph-glands  have  been  found  in  the  fatty  tissue. 

The  etiology  of  the  condition  is  imknown.  It  has  been  ascribed  to  an  early 
climacteric,  and  to  the  changes  in  the  thyroid  gland,  but  it  is  not  understood 
how  either  condition  could  give  rise  to  the  clinical  feature  of  adiposis  dolorosa. 
It  occurs  almost  exclusively  in  women. 

Symptomatology. — Some  time  in  adult  life  the  patient  begins  to 
grow  stout.  This  condition  gradually  progresses,  and  the  patient  notices 
that  the  fat  is  more  or  less  irregularly  distributed,  appearing  first  in  one  and 
then  in  another  part  of  the  body,  and  that  in  the  places  in  which  it  appears 
there  are  severe  pains  of  a  burning,  shooting  character.  Finally,  the  masses 
of  fat  become  huge;  as  a  result  of  their  weight  they  become  pendulous;  they  are 
elastic,  give  an  indistinct  sense  of  fluctuation,  but  do  not  pit  on  pressure.  The 
skin  remains  soft  and  flexible  as  normal.  There  are  no  distinct  evidences  of 
muscular  degeneration',  but  the  patient  becomes  weak  and  indisposed  to  phys- 
ical exertion.  There  is  no  disturbance  of  the  psychic  functions,  but  the  mental 
processes  are  sluggish.  The  cutaneous  sensibility  may  be  slightly  altered, 
areas  of  anesthesia,  or  particularly  of  hj-pesthesia,  being  found  in  various  parts 
of  the  body.  The  knee-jerks  are  usually  lost,  but  Romberg's  symptom  is  not 
present.     Death  occurs  as  a  result  of  some  intercurrent  affection. 

The  difTerential  diagnosis  is  to  be  made  from  simple  obesity  and  from 
myxedema.  From  simple  obesity  it  differs  by  the  fact  that  the  fat  is  firmer; 
it  IS  irregularly  distributed;  nodules  appear  and  disappear  in  the  skin;  and 
particularly  by  the  sharp  pains  in  the  fatty  masses.  From  m.xTcedema,  by  the 
absence  of  mental  changes,  and  of  tetany,  and  by  the  presence  of  the  pains  in 
the  fatty  masses.  The  distinguishing  test  is  the  failure  to  respond  to  thyroid 
medication.     (See  also  pp.  1132  and  1192.) 

The  prognosis  is  hopeless  for  cure,  but  the  duration  of  the  disease  is  often 
greatly  prolonged.  Dercum's  original  case  was  under  observation  for  eleven 
years,  and  then  died  of  fatty  degeneration  of  the  heart. 

Treatment  is  unavailing.  The  administration  of  thvToid  substance 
appears  to  be  of  no  benefit.  The  pains  must  be  controlled  with  anodynes, 
employing  at  first  the  coal-tar  analgesics,  particularly  phenacetin,  which  must 
be  used  in  small  doses  on  account  of  the  chronic  nature  of  the  case,  and  if  this 
is  insufficient,  morphin  must  be  administered. 
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AMAUROTIC  FAMILY  IDIOCY 

Tay  and  Sachs  have  described,  independently,  a  most  extraordinary  dis- 
ease of  the  central  nervous  system  which  is  characterized  by  the  occurrence, 
a  few  months  or  a  few  years  after  birth,  of  marked  impairment  of  intelligence, 
and  gradually  progressive  loss  of  vision.  The  pathology  of  the  disease  is  not 
known.  Degeneration  of  the  cells,  perivascular  accumulation  of  round  cells, 
and  some  degeneration  of  the  fibers  in  the  central  nervous  system  have  been 
found.  The  etiology  of  the  disease  is  not  understood.  It  is  usually  hereditary 
or  familial,  that  is  to  say,  several  children  in  one  family  are  sure  to  be  affected. 
As  it  occurs  in  early  life  direct  inheritance  is,  of  course,  impossible.  Vat  chikben 
of  the  ancestors  have  sometimes  suffered  from  the  same  condition.  It  is  abo 
racial;  all  the  cases  hitherto  recorded,  with  one  doubtful  exception,  having 
occurred  among  Jews. 

The  symptomatology  is  as  follows.  The  child  at  first  devek>ps  nor- 
mally, appears  healthy  and  intelligent.  Usually  in  the  latter  portion  of  the 
first  year  or  in  the  early  part  of  the  second,  its  mother  observes  that  it  does  not 
notice  as  well  as  formerly;  that  it  appears  to  be  weaker  and  less  intelligent. 
It  gradually  becomes  more  and  more  idiotic  until  it  is  a  complete  imbedle, 
uncleanly  in  its  habits,  and  at  the  same  time  the  blindness  progressively 
increases.  This  blindness  appears  to  be  due  to  a  degeneration  of  the  letintt 
the  earliest  sign  being  a  bluish  discoloration  or  spot  in  the  region  of  the  ipaoili^ 
The  reflexes  are  usually  greatly  increased  and  sensation  becomes  generally 
blunted. 

The  differential  diagtiosis  is  to  be  made  from  other  forms  of  idiocy 
occurring  early  in  life.  The  race,  the  familial  type  of  the  disease,  and  par- 
ticularly the  progressive  blindness,  with  the  peculiar  changes  in  the  eye-ground, 
usually  suffice  to  determine  the  character  of  the  disease.     (See  also  p.  1108.) 

The  prognosis  is  hopeless.  The  children  die  in  the  course  of  from  three 
to  five  years. 

Treatment  is  of  no  avail.  Prophylaxis  has  been  attempted,  particularly 
by  keeping  the  mother  in  good  condition  before  and  during  pregnancy,  and  by 
careful  attention  to  the  health  of  the  child  during  early  infancy.  As  only  a 
certain  number  of  children  in  each  family  are  affected,  it  is  impossible  to  deter- 
mine how  effective  these  measures  are.  They  should  at  least  be  employed  in 
all  cases  in  which  one  member  of  the  family  has  had  the  disease.  Antbyphilitic 
remedies  are  injurious. 
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VII.    VASOMOTOR  AND  TROPHIC  DISORDERS 

ANGIONEUROTIC  EDESIA 

{Acute  Cireumacrtbed  Edema  of  the  Skin;  Iniermitlent  Angioneurotic  Edema;  Giant  Urtir 

caria) 

Definition. — A  disease  characterized  by  the  appearance  of  an  edematous 
swelling  of  the  skin  or  mucous  membranes.  In  general,  it  is  not  accompanied 
by  constitutional  symptoms. 

The  patliology  of  the  disease  is  obscure.  It  is  supposed  to  be  due  either 
to  venous  stasis  or  to  some  nervous  influence  upon  the  lymph-channels,  causing 
them  to  exude  liquid.  No  lesions  have  as  yet  been  described.  It  is  a  vaso- 
motor neurosis. 

Etiology. — Neuropathic  heredity  appears  to  have  some  influence  upon 
the  disease,  but  nervous  manifestations  in  the  patient  himself  are  more  im- 
portant. Occasionally  the  condition  follows  infectious  diseases  or  severe  hemor- 
rhage. The  most  important  exciting  causes  are  cold  and  emotional  disturb- 
ances. The  disease  occurs  most  frequently  in  males,  and  almost  exclusively 
in  early  adult  life.    (See  also  p.  1069.) 

S3anptonis. — ^The  edema  usually  appears  suddenly,  is  sharply  circum- 
scribed, and  the  skin  of  the  affected  area  is  slightly  elevated  and  reddened,  or 
else  somewhat  paler  than  the  surrounding  tissue.  It  does  not  pit  on  pressure. 
Ordinarily,  subjective  symptoms  are  absent;  occasionally  there  are  slight 
'paresthesias.  The  edema  may  appear  in  any  part  of  the  body,  but  usually  it  is 
most  common  on  the  backs  of  the  hands  or  legs  and  in  the  face,  especially  the 
eyelid.  Occasionally  it  may  appear  upon  the  mucous  membranes  either  of  the 
lips,  tongue,  or  glottis;  in  the  latter  situation  it  sometimes  produces  severe 
dyspnea,  and  at  least  in  one  case  it  has  caused  death.  Its  presence  has  also 
been  suspected  in  the  mucous  membrane  of  the  gastro-intestinal  tract.  Ordi- 
narily the  patient  has  no  symptoms  whatever  of  disease;  occasionally,  however, 
there  are  severe  colicky  pains  and  sometimes  vomiting.  In  one  case  hematuria 
was  observed,  and  in  another  hemorrhage  from  the  swollen  gums;  of  course,  in 
the  latter  case  the  diagnosis  was  doubtful.  Certain  writers  have  noted  eosino- 
philia,  with  or  without  leukocytosis.  The  patient  may  exhibit  a  certain  degree 
of  anxiety  diu'ing  the  attack.  Ordinarily  the  swelling  persists  a  few  days,  and 
then  disappears,  but  relapses  are  exceedingly  common,  and  may  recur  very 
frequently  for  many  years. 

The  differential  diagnosis  has  to  be  made  from  urticaria,  to  which  it 
bears  a  great  similarity.  According  to  Osier,  giant  urticaria  is  the  same 
disease. 

The  prognosis  is,  of  course,  favorable  for  life  unless  edema  of  the  glottis 
occurs;  for  cure  it  b  more  doubtful,  as  the  disease  b  sometimes  exceedingly 
obstinate. 

The  treatment  consists  of  rest,  the  use  of  tonics  particularly  directed  to 
the  nervous  system,  and  the  c6rrection  of  any  gastro-intestinal  disorder. 
Strychnin  has  proved  very  valuable.  Atropin  during  the  attack  b  also  of 
service.  If  the  larynx  b  affected,  scarification  of  the  edematous  areas  and  even 
tracheotomy  may  be  required. 
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RAYNAUD'S  DISEASE 

(Symmeiric  Gangrene) 

Definition. — A  condition  apparently  of  vasomotor  nature,  affecting 
symmetric  parts  of  the  body,  and  chiefly  the  tips  of  the  extremities. 

Pathology. — Clinical  and  pathologic  studies  seem  to  show  that  this  con- 
dition, as  well  as  others  to  be  mentioned  under  diagnosis  and  which  are  closely 
related,  are  dependent  upon  disease  of  the  peripheral  blood- vesseb,  causing 
deficiency  of  the  blood-supply.  This  may  be  a  vasomotor  spasm  or  some  form 
of  endarteritis.  They  may  abo  be  associated  with  organic  disease  of  the 
spinal  cord,  especially  tabes  dorsalis  and  peripheral  neuritis. 

The  etiology  of  the  condition  is  obscure  and  complex,  largely,  no  doubt, 
because  a  number  of  different  conditions  have  been  confounded  under  this 
designation.  The  disease  occurs  in  children  and  in  neurotic  women,  less  often 
in  men.  A  neuropathic  heredity  seems  to  predispose  to  it,  and  occasionally 
it  exists  in  connection  with  other  nervous  diseases,  as  epilepsy,  migraine,  hysteria, 
and  mental  disorders.  The  occurrence  of  paroxysmal  hemoglobinuria  has  led 
to  the  suspicion  that  malaria  is  an  etiologic  factor.  I  am  not  aware,  however, 
that  Plasmodia  have  been  found  in  any  case,  and  the  asserted  good  results 
following  the  administration  of  quinin  are  insufficient  to  establish  the  conten- 
tion. Syphilis  and  various  other  infectious  diseases  have  also  been  mentioned 
&s  etiologic  factors.  The  most  important  exciting  cause  is  exposure  to  cold, 
although  attacks  may  also  be  brought  on  by  severe  emotional  disturbances. 

Symptoms. — The  attacks  at  first  are  paroxysmal,  a  typical  one  consisting 
of:  first,  anemia  or  local  syncope;  second,  cyanosis  or  local  asphyxia;  and  third, 
either  local  hyp>eremia  or,  if  this  does  not  occur  and  asphyxia  continue,  local 
gangrene.  Local  gyncope  consists  in  a  vasomotor  spasm  in  one  or  more  ex- 
tremities, the  fingers  being  most  frequently  affected,  and  rarely  more  than  one 
at  a  time.  They  become  white,  almost  waxy  in  appearance,  cold,  and  hard 
to  the  touch,  and  they  may  be  either  dry  or  covered  with  a  cold  perspiration. 
The  finger  is  perfectly  numb,  but  severe  neuralgic  pains  may  be  felt  in  the  arm; 
if  the  skin  be  pricked  with  a  pin,  no  blood  flows.  Ordinarily  this  sj-ncope 
disappears  gradually,  the  reaction  being  accompanied  by  tingling  and  formica- 
tion in  the  affected  digit,  which  ultimately  returns  to  a  normal  condition. 
f^ocdl  asphyxia  is  a  further  stage  of  this  condition:  in  this  the  finger  is  blue  and 
swollen,  and  there  is  a  sense  of  discomfort  that  is  apparently  due  to  the  stretch- 
ing produced  by  the  engorged  veins.  The  cyanotic  condition  may  also  affect 
the  ears,  toes,  and  the  tip  of  the  nose,  and,  like  the  preceding  stage,  it  may  d»- 
appear  without  leaving  any  trace  of  its  existence.  Patients  that  have  reached 
this  stage  seem  to  be  more  liable  to  a  recurrence  upon  slight  exposure  than  those 
who  only  present  local  syncope.  The  attacks  are  more  likely  to  recur  constantly 
in  the  same  digit,  and  not  to  api>ear  first  in  one  and  then  in  another.  During 
the  existence  of  this  stage  a  not  infrequent  associated  symptom  is  hntioglo- 
hinuria;  this  is  esjDecially  apt  to  occur  in  children,  and  has  led  to  the  suspicion 
of  malarial  influence.  In  some  cases,  when  hemoglobinuria  is  not  found,  the 
urine  contains  an  excess  of  urates.  If  hv-peremia  occurs  the  affected  pans 
become  bright  red,  which  finally  disappears  and  the  normal  appearanct* 
develops.  If  the  attack  lasts  for  several  days,  trophic  changes  take  place  in  the 
finger-nail,  giving  rise  to  a  transverse  ridge,  which  persists  until  that  portion 
of  the  nail  has  grown  beyond  the  end  of  the  finger.  If  local  cyanosis,  however, 
continues  sufficiently  long,  gangrenous  changes  take  place.  These  appear 
first  as  small  black  spots  or  vesicles  filled  with  serum  upon  the  end  of  the 
fingers  or  about  the  root  of  the  nail;  these  gradually  slough  off,  leaving  a  small 
ulcer  that  may  slowly  cicatrize.     Often  patients  subject  to  recurrences  of  thi* 
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disease  show  a  number  of  cicatrices  on  the  ends  of  the  fingers,  or  if  the  ears 
are  affected  there  may  be  slight  shriveHng  of  their  edges.  The  gangrene, 
however,  may  be  more  severe,  in  which  case  the  distal  phalanges  of  the  affected 
fingers  may  become  black  or  dark  red,  covered  with  blebs,  and  finally  mum- 
mified. Tlie  line  of  demarcation  then  forms,  and  ultimately  the  gangrenous 
portion  falb  off,  lea\n[ng  an  ulcerated  stump  that  slowly  cicatrizes.  This  form 
may  not  be  limited  exclusively  to  the  hands  and  feet  or  ears,  but  symmetric 
patches  sometimes  appear  in  the  skin  of  the  breast.  During  the  time  that  the 
gangrene  is  present  the  patients  suffer  from  excruciating  pains  in  the  limbs 
that  interfere  with  sleep,  often  causing  transient  melancholia,  and  seeming, 
more,  than  the  gangrene  itself,  to  depress  the  general  condition.  Fever  is 
rarely  present;  sugar  is  sometimes  foimd  in  the  urine,  but  not  constantly. 

Diagnosis  must  be  made  from  erythromelalgia;  acroparesthesia  (p. 
1200);  acrocyanosis,  in  which  condition  we  have  cyanosis  of  the  extremities, 
often  associated  with  gangrene  and  ulceration,  but  which  differs  from  Ray- 
naud's disease  in  not  being  paroxysmal;  and  intermittent  claudication,  which  is 
characterized  by  muscular  cramps,  numbness,  and  transient  loss  of  motor 
power  dependent  upon  exertion  (p.  1106).  As  has  been  said,  all  of  these  symp- 
tom groups  are  closely  related,  and  a  sharp  line  of  demarcation  cannot  always 
be  maintained.  The  condition  of  the  posterior  tibial  and  dorsalis  pedis  arteries 
should  always  be  determined,  an  absent  or  diminished  pulsation  being  fre- 
quently found.  Cases  of  this  type  are  especially  prevalent  among  the  Russian 
Jews,  and  the  feet  are  mostly  affected.  They  are  characterized  by  more  or  less 
constant  pain,  constant  coldness  of  the  feet  with  local  syncope,  tenderness 
of  the  calves,  diminution  of  sensibility  in  the  feet,  followed  by  local  asphyxia 
and  gangrene.  The  pain  is  usually  relieved  by  allowing  the  feet  to  hang 
down.  Buerger  has  applied  the  name  thrombo-angiitis  obliterans  to  them. 
Diabetic  gangrene  with  neuritis  may  be  confounded,  but  examination  of  the 
urine  shoidd  make  the  diagnosis  clear. 

Meyer,^  however,  claims  that  there  is  no  true  obliterative  thrombosis  of 
the  blood-vessels,  but  rather  a  conglomeration  of  red  cells  in  the  vessels  due  to 
erythrocytosis  and  stasis.  Associated  with  this  there  b  marked  viscosity  of  the 
blood  and  regularly  an  intolerance  for  carbohydrates.  On  account  of  this  factor 
he  suggests  the  name  of  glycophilia  for  the  disorder. 

Senile  gangrene  differs  in  its  mode  of  onset  and  by  its  occurring  in  old 
age.  Tab^  dorsalis,  in  which  these  symptoms  may  occur,  can  be  distinguished 
by  the  occmrence  of  other  characteristic  symptoms  of  that  disease.  The 
same  may  be  said  of  syringomyelia.  Peripheral  neuritis  may  be  sometimes 
difficult  to  exclude,  especially  the  form  known  as  senile  neuritis,  due  to  arterio- 
sclerosis. If  tenderness  over  the  nerve-trunks  and  muscular  weakness  and 
atrophy  are  present,  neuritis  undoubtedly  exists. 

Leprosy  may  also  have  to  be  considered.  Scleroderma  (p.  1202)  is  also 
related  to  the  vasomotor  neuroses  above  mentioned,  and  may  be  mistaken  for 
them. 

The  prognosis  is  favorable  unless  there  is  some  arterial  disease.  Ordinarily 
they  become  in  time  less  frequent  and  ultimately  disappear,  but  in  a  few  cases 
the  tendency  to  recurrence  is  obstinate. 

The  treatment  consists  of  improvement  in  the  general  condition  during 
the  intervals.  During  the  attack  the  most  effectual  measures  are  a  mild 
massage,  the  use  of  local  lukewarm  baths,  and  electricity  very  cautiously  ap- 
plied either  by  the  application  of  the  anode  to  the  spine  and  the  cathode  placed 
in  a  vessel  containing  water  into  which  the  affected  part  is  put  or  the  high- 
frequency  current.  Nitroglycerin  is  sometimes  beneficial.  For  the  relief  of 
the  local  syncope  Gushing  has  de\^sed  a  plan  of  treatment  which  has  been 

^  Jour.  Amer.  Med.  Assoc.,  1918,  bod,  1268. 


1200  DISEASES  OF  THE  NERVOUS  SYSTEM 

successful.  It  consists  in  applying  an  elastic  bandage  to  the  limb  tigjit  enougb 
to  stop  the  arterial  circulation  for  several  minutes:  it  is  then  loosened,  when 
the  circulation  will  usually  return.  In  obstinate  cases  it  may  have  to  be 
repeated.  Pilocarpin  also  has  been  employed  with  good  results.  If  the  pains 
are  very  severe,  they  must  be  combated  by  morphin — although  gangrene  may 
occur  at  the  site  of  the  injection — adminbtered  hypodermically,  if  neoeasuy. 
Sleep  should  be  obtained  by  means  of  narcotics.  The  gangrenous  parts  should 
always  be  carefully  protected  by  a  local  dressing,  and  surgical  intervention  in 
the  form  of  amputation  may  be  required.  If  so,  it  must  be  done  high  or  t 
return  of  symptoms  may  occur. 


ERYTHROMELALGIA  (Weir  MiicheO) 

{Paralytic  VcwmuUor  Neurosis  of  the  Extremiiiee) 

Definition. — A  disease  characterized  by  paresthesia,  redness  of  the 
skin,  and  by  pain,  usually  in  the  toes  and  heels,  associated  with  more  or  leas 
severe  general  disturbances. 

The  pathology  is  doubtful — arteriosclerosis  of  the  blood-vesseb  in  the 
affected  limb  has  been  found,  but  the  disease  appears  to  be  due  to  some  dis- 
turbance of  the  vasomotor  centers  or  nerves. 

Etiology. — It  may  occur  in  association  with  various  forms  of  spinal  coid 
disease  (see  Raynaud's  Disease). 

Symptoms. — ^The  earliest  symptom,  as  a  rule,  is  the  occurrence  of  severe 
pains  in  the  feet.  Objectively,  there  are  swelling  and  reddening  of  the  skm, 
and  the  sensitiveness  is  so  severe  that  the  patient  is  unable  to  walk.  Tht 
attacks  occur  more  frequently  during  the  summer  months,  and  are  alwavs 
aggravated  by  exposure  to  heat  or  a  vertical  position  of  the  limbs.  Ulceratioii 
may  occur. 

The  diagnosis  is  often  difficult,  the  condition  being  confused  with  inflam- 
mation of  the  foot.  Operations  have  frequently  been  performed  upon  these 
cases.  A  characteristic  feature  of  the  condition  is  that  the  redness  and  pain 
are  excited  by  allowing  the  feet  to  hang  down,  and  disapi>ear  when  they  are 
elevated  (see  also  Raynaud's  Disease).  It  may  occur  in  the  course  of  hemiplegia 
and  in  some  organic  diseases  of  the  spine,  and  these  should  be  excluded. 

The  prognosis  as  to  relief  is  bad;  often  the  disease  will  recur  at  irregular 
periods  for  a  number  of  years.  The  attack  can  usually  be  cut  short  by  plungini: 
the  limb  into  ice-cold  water. 

Treatment. — This  should  always  be  tonic,  and  employed  during  the  inter- 
vals; massage,  hot  and  cold  douches,  and  the  faradic  current  may  be  used  upon 
the  affected  extremities.  The  pain  may  call  for  anodynes.  Resection  of  the 
long  saphenous  and  musculocutaneous  nerves  and  stretching  of  the  plantar 
nerves  have  been  done  with  success.     It  has  also  caused  gangrene. 


ACROPARESTHESIA 

(Spastic  Vasomotor  Neurosis  of  the  Extremities;  Waking  Numbness) 

Definition. — A  disease  characterized  by  abnormal  sensations  in  the  hands 
slight  vasomotor  disturbances,  and  slight  stiffness  of  the  fingers. 

The  pathology  and  etiologjy  are  not  understood.  Those  of  a  neurotic 
temperament  are  more  liable.     It  is  also  in  some  cases  associated  with  the 
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gouty  diathesis  or  other  metaboHc  disturbances.  It  is  probably  a  neurosis, 
although  in  some  cases  there  may  be  a  neuritis.  It  occasionally  occurs  after 
injury  or  as  a  result  of  prolonged  exposure  to  cold,  hence  is  common  among 
laundresses.  It  is  more  frequent  among  women  than  men,  and  usually  de- 
velops in  middle  life. 

The  symptoms  consist  in  the  more  or  less  sudden  development  of  formica- 
tion and  tinglhig  or  numbness  in  the  fingers  and  finger-tips,  usually  bilateral, 
but  sometimes  occurring  only  on  one  side.  Less  frequently  the  toes  are  affected. 
These  pains  are  more  severe  in  the  night  and  early  morning,  frequently  arous- 
ing the  patient  from  sleep.  The  vasomotor  disturbances  are  variable.  Some- 
times nothing  can  be  observed,  and  sometimes  the  extremities  are  bluish*  and 
cold,  sometimes"pink  and  warm.  Sensibility  is  rarely  affected.  In  some  cases, 
however,  there  is  considerable  hyperesthesia;  in  others  moderate  anesthesia. 
In  a  few  cases  there  is  stiffness  of  the  hands.  Slight  trophic  disturbances  have 
been  reported  in  a  few  cases.  The  attacks  may  last  from  a  few  minutes  to 
several  hours,  and  may  recur  frequently  or  only  at  considerable  intervals. 
Usually  during  the  attack  the  abnormal  sensations  are  continuous,  but  occa- 
sionally they  are  intermittent  in  character.  The  condition  known'  as  tender 
toes,  that  occasionally  occurs  after  an  attack  of  typhoid  fever,  is  probably  a 
form  of  this  disease.     It  is  ascribed  to  the  Brand  treatment,  but  incorrectly. 

The  diagnosis  is  usually  easy.  Care  should  be  taken,  however,  not  to 
confuse  these  cases  with  commencing  locomotor  ataxia,  subacute  combined 
scleroses,  tetany,  or  hysteria.  In  Raynaud's  disease  cold  increases  the  inten- 
sity of  the  symptoms. 

The  prognosis  is,  in  general,  favorable,  the  disease  usually  disappearing 
after  some  months;  sometimes,  however,  the  condition  is  obstinate. 

The  treatment  is  rather  unsatisfactory.  Laundresses  should  be  advised 
to  adopt  some  other  vocation.  Local  stimulation  with  the  faradic  brush  has 
sometimes  been  of  value,  and  hydrotherapy,  to  exercise  the  vasomotor  system, 
may  also  be  employed.  At  the  same  time  the  patient  should  be  given  tonics, 
particularly  if  anemia  is  present,  or  eliminative .treatment  if  indicated.  Salicyl- 
ates seem  to  be  of  service  in  some  cases.  Large  doses  of  quinin  at  bedtime  are 
sometimes  useful,  as  is  abo  the  causing  of  congestion  in  the  fingers  by  con- 
striction of  the  arm  for  two  or  three  minutes  three  times  daily  with  an  elastic 
band  or  Esmarch  bandage.  Alkaline  washes  are  almost  a  specific  for  the  tender 
toes.    Saturated  solutions  of  sodium  bicarbonate  should  be  employed. 


MERALGIA  PARiESTHETICA 

(Bemhardl*8  Disturbance  of  Sensation) 

Definition. — A  disease  characterized  by  paresthesia  and  disturbance  of 
sensation  on  the  outer  side  of  the  thigh,  in  the  region  supplied  by  the  external 
cutaneous  nerve. 

Pathology. — Nawretsky  has  examined  one  case,  and  found  chronic 
interstitial  neuritis.     There  is  reason  to  believe  that  this  is  not  always  present. 

Etiology. — ^This  is  very  various;  some  of  the  cases  have  been  preceded 
by  injury,  excessive  exercise,  or  infectious  disease.  Alcoholism,  constipation, 
and  pregnancy  are  also  common  predisposing  causes;  cold  douches  have 
been  blamed  in  several  instances.  Sometimes  the  disease  is  hereditary.  The 
exposed  situation  of  the  nerve  to  pressure  is  supposed  to  render  it  more  liable 
to  this  peculiar  disturbance. 

Symptoms. — These  are  of  two  varieties:  First,  the  paresthesicp.  There 
may  be  burning,  tingling,  or  stabbing  pains  that  are  severe  enough  to  disable 
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the  patient;  or  there  may  be  only  a  feeling  of  cold  or  numbness.  Second,  dx 
sensory  disturbances.  These  vary  from  slight  hyperesthesia  to  total  anesthesia. 
The  different  senses  are  not  always  equally  involved;  pain,  temperature,  and 
electrocutaneous  sensibility  being  usually  more  profoundly  affected  than  the 
others.  Frequently  both  thighs  are  affected.  There  is  often  a  tender  p(unt 
just  inside  the  anterior  superior  spine  of  the  ilium. 

The  diagnosis  is  easy. 

The  prognosis  is  doubtful.  Some  of  the  cases  recover  rapidly,  but  die 
majority  become  chronic. 

Treatment. — But  little  can  be  done.  Locally,  the  dry  brush  seems  to  do 
good  in  .some  cases;  the  high  frequency  current  is  worth  a  trial.  The  general 
health  should  be  improved  if  possible.  In  aggravated  cases  a  portion  of  the 
nerve  may  be  excised. 


SCLERODERMA  DIFFUSUM 

Definition. — A  peculiar  hardening  of  the  skin,  with  areas  of  pigmentatioD 
and  depigmentation,  associated  in  the  more  advanced  stages  with  trophic 
lesions,  muscular  atrophies,  and  affections  of  the  bones. 

Pathology. — The  affected  skin  is  characterized  by  an  increase  of  the 
connective  tissue  and  of  the  elastic  fibers,  and  by  a  narrowing  of  the  vessels 
as  a  result  of  perivascular  infiltration. 

The  etiology  is  not  clear.  Some  of  the  cases  are  associated  with  jomt 
affections  that  resemble  those  of  chronic  rheumatism;  others  follow  exposure 
to  a  very  low  temperature.  The  presence  of  trophic  lesions  in  the  skin  and  the 
development  of  myopathies  lead  to  the  supposition  that  it  is  properly  classed 
with  the  trophoneuroses.  The  disease  usually  occurs  in  middle  life,  although 
cases  have  been  observed  amDng  children.  Women  are  more  frequently  af- 
fected than  men. 

Symptoms. — Three  stages  are  recognized:  First,  a  rather  dense  edema. 
Secondy  a  true  sclerosis,  in  which  the  skin  appears  thicker,  with  an  absence  of 
the  normal  folds;  it  becomes  firm  and  hard,  so  that  it  cannot  be  pinched  be- 
tween the  fingers  and  lifted  from  the  flesh.  Moreover,  there  are  always  pig- 
mentary changes,  certain  parts  being  darker  than  normal,  while  others  become 
a  dead  white,  appearing  almost  as  if  composed  of  alabaster.  The  disease,  as  a 
rule,  attacks  first  the  upper  portion  of  the  body — i.  e.,  the  face,  neck,  hands, 
and  arms,  or  the  surface  of  the  thorax — and  is  most  pronounced  in  those  regions 
where  the  bones  are  subcutaneous.  The  diminished  elasticity  considerably 
interferes  with  the  movements  of  the  body.  If  the  neck  is  affected,  it  is  dif- 
ficult to  turn  the  head;  if  the  skin  over  the  joints  is  involved,  their  normal 
flexion  and  extension  cannot  be  perfectly  performed.  The  subjective  sensa- 
tions are  those  of  tension,  the  patient  complaining  that  the  skin  has  become 
"too  small"  for  him.  If  any  forcible  action  is  attempted,  there  is  severe  pwun, 
accompanied  by  slight  tears  in  the  skin.  The  skin  is  paler  and  cooler  than 
normal,  and  the  slightest  exposure  to  cold  causes  great  discomfort  and  cyanosis. 
The  secretion  of  sweat  may  be  normal,  but  is  usually  diminished.  Tactile 
sensibility  is  unimpaired.  The  third  stage  is  that  of  atrophy;  the  skin  l)ecomos 
thin  as  paper;  the  other  symptoms,  however,  remain  as  before,  except  that  the 
secretion  of  sweat  is  abolished  and  ulcerations  appear  that  either  heal  slowly  or 
not  at  all.  In  addition,  there  are  muscular  atrophies  associated  with  con- 
tractures. Often  there  is  considerable  atrophy  of  the  bones,  or  there  may  be  a 
development  of  exostoses  from  the  periosteum  (sclerodactylia).     Occasionally 
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the  end-phalanges  of  the  fingers  undergo  a  process  of  gangrene  that  is  similar, 
in  some  respects,  to  that  of  Raynaud's  disease.  Chronic  joint  affections  may 
also  be  observed  in  this  stage,  particularly  of  the  fingers  (see  Morphea). 

The  course  of  the  disease  is  variable.  Usually  it  develops  slowly  and  lasts 
for  many  years. 

The  dil^nosis  b  usually  easy,  though  occasionally  it  has  been  confused 
with  Addison's  disease  on  account  of  the  excessive  pigmentation.  There  is, 
of  course,  some  resemblance  to  Raynavd*s  disease,  although  the  condition  of 
the  skin  itself  is  very  different.  In  the  atrophic  stages  it  may  be  confounded 
with  xeroderma  pigmentosum. 

The  prognosis  is  always  doubtful.  In  the  later  stages  the  patients  be- 
come emaciated,  and  pass  into  a  cachectic  state,  in  which  death  may  occur. 
Pulmonary  complications  may  develop.  Complete  cure  may,  however,  occur, 
and  particularly  in  cases  that  have  a  rapid  course. 

The  treatment  is  unsatisfactory.  The  unpleasant  tension  of  the  skin 
may  be  somewhat  diminished  by  ointments  and  massage;  warm  water  or  steam 
baths  may  also  give  considerable  relief.  The  most  important  thing  is  to  main- 
tain the  general  condition  of  the  patient  by  tonics  and  a  change  of  climate. 
Sodium  salicylate  has  been  recommended,  but  is  probably  valueless.  Thiosin- 
amin  hypodermically  may  prove  to  be  of  service. 


MORPHEA 

(Sderodenna  Circumscriptum) 

This  disease  consists  of  the  development  of  smaU  areas  of  sclerosis  of  the 
that  are  distinctly  related  to  the  distribution  of  the  nerves.  These  areas 
are  round  or  oval,  brownish  or  violet  in  color,  and  as  they  increase  in  size 
there  develops  in  their  centers  more  or  less  sclerosis.  In  these  sclerotic  areas 
there  are  often  punctiform  collections  of  pigment,  the  hairs  fall  out,  and  super- 
ficial ulcerations  may  be  present.  Occasionally  they  may  go  on  to  atrophy  of 
the  skin.     There  are  no  constitutional  symptoms. 

The  diagnosis  is  usually  easy. 

The  prognosis  as  regards  life  is  favorable;  as  regards  ciu*e  it  is  doubtful. 

The  local  treatment  is  the  same  as  for  the  diffuse  form  of  scleroderma. 
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This  is  a  disease  characterized  by  an  enlargement  of  the  little  toe  and  the 
formation  of  a  line  of  demarcation  at  its  base. 

The  pathology  is  not  known,  but  it  appears  from  a  roentgen-ray  picture 
that  the  bones  are  absorbed.  There  is  some  dispute  as  to  whether  it  is  one  of 
the  manifestations  of  leprosy  or  not.  At  any  rate,  it  does  not  appear  that 
typical  lepra  bacilli  have  been  found. 

Etiology. — The  disease  may  occur  in  childhood  or  early  adult  life,  and  is 
most  common  in  negroes.  It  occurs  almost  exclusively  in  tropical  regions — 
e.  g.f  Brazil  and  Syria. 

The  symptoms  of  the  condition  consist  in  the  formation  of  a,  furrow  at  the 
base  of  the  little  toe  of  one  of  the  feet.  This  grows  deeper  and  deeper  until 
spontaneous  amputation  has  occurred.  Rarely  the  other  toes  on  the  same  foot 
become  progressively  involved.    Certain  vasomotor  disturbances  may  be  ob« 
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served;  the  foot  is  usually  swollen,  bluish  red,  and  cold;  sometimes  the  other 
foot  may  exhibit  similar  changes  without  the  formation  of  furrows  at  the  base 
of  the  toes.  There  is  some  diminvJtion  of  sensation  to  touch,  temperature,  and 
electricity,  and  ordinarily  the  patient  complains  of  vague  pains  in  the  limbs. 

The  di^nosis  is  to  be  made  from  leprosy,  with  which,  indeed,  it  may  be 
identical,  and  congenital  amputation;  the  latter  only  occasions  difficulty  when 
the  disease  commences  in  early  life. 

The  prognosis  is  favorable  to  life,  but  the  disease  is  usually  slowly  |m>- 
gressive. 

No  effective  treatment  has  been  discovered  but  the  parts  should  be  |m>- 
tected  against  injury,  and  the  patients  may  be  given  tonics  and  anodynes  as 
required. 


PROGRESSIVE  HEMIATROPHY  OF  THE  FACE 

(Progressive  Facial  Atrophy) 

Definition. — A  rare  disease,  characterized,  as  its  name  would  indictte, 
by  a  progressive  atrophy  of  one-half  of  the  face,  stopping  sharply  at  the  middle 
line,  and  in  the  severer  forms  involving  the  skin,  muscles,  and  bones. 

The  pathology  of  the  condition  is  unknown.  Rarely  symptoms  indicatini: 
irritation  of  the  cervical  sympathetic,  such  as  dilatation  of  the  pupfl  or 
flushing,  have  been  present,  and  symptoms  indicating  inflammation  of  the 
trigeminus  have  been  equally  infrequent.  Mendel,  however,  has  reported  a 
case  in  which  he  found  chronic  interstitial  neuritis  of  the  branch^  of  the 
trifacial,  and  other  cases  have  been  reported  in  which  the  gasserian  ganglion 
was  diseased.  Microscopic  examination  has  shown  a  disappearance  of  the 
subcutaneous  fatty  tissue  and  a  general  atrophy  of  the  elements  of  the  akin 
itself,  often  associated  with  the  presence  of  an  abnormal  quantity  of  pigment 
As  a  rule,  the  vessels  are  relatively  enlarged. 

The  etiology  is  unknown.  The  condition  usually  commences  early  in 
life  and  shows  no  predilection  for  either  sex.  An  hereditary  tendency  does 
not  appear  to  exist,  but  the  disease  occurs  frequently  as  a  complication  of.  or 
rather  in  connection  with,  other  neurotic  conditions.  Of  these  the  most  fre- 
quent are  neuralgia,  migraine,  epilepsy,  and  mental  disorders;  less  frequently, 
tic  convulsif  and  chorea,  particularly  if  the  latter  affects  the  muscles  of  the  jaw 
and  tongue.  Occasionally  it  has  been  recorded  as  occurring  in  patients  suf- 
fering from  syringomyelia,  locomotor  ataxia,  or  multiple  sclerosis.  It  does  not 
appear,  however,  that  progressive  facial  atrophy  has  any  anatomic  connection 
with  these  conditions.  In  a  few  cases  the  disease  has  been  preceded  by  an 
injury  to  the  skull  or  face,  and  in  others  it  has  followed  an  acute  infectious  dis- 
ease. Ordinarily  it  occurs  in  early  life — ?.  e.,  between  the  tenth  and  fifteenth 
years — and  in  these  cases  it  usually  progresses  to  the  most  severe  type. 

The  earliest  symptom  is  a  flattening  of  the  skin  on  the  affected  side,  con- 
stituting the  lightest  form  of  the  disease,  which  may  remain  stationary  at  thb 
point;  if,  however,  it  progresses,  the  muscles  and  bones  also  become  involved, 
so  that  the  affected  half  of  the  face  is  distinctly  smaller  than  the  healthy  side. 
The  objective  changes  that  take  place  in  the  skin  are  the  development  of  white 
spots  in  which  the  pigment  has  disappeared,  and  which  have  the  appearance 
almost  of  scar-tissue,  or,  what  is  more  commonly  the  case,  of  an  increase  in 
pigmentation  with  a  formation  of  yellowish  or  brownish  blotches,  the  skin  bring 
depressed  in  these  areas,  which  usually  lie  along  the  course  of  the  nerve-trunks, 
esp)ecially  the  infraorbital.  The  hair  becomes  thinner,  dryer,  and  often  falls 
out.     The  secretion  of  the  sebaceous  glands  is  diminished  and  the  skin  dr\er. 
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Rarer  phenomena  are  the  disturbance  of  blushing,  so  that  the  affected  side  of 
the  face  remains  unchanged  in  color  when,  as  a  result  of  some  emotional  dis- 
turbance, the  other  is  distinctly  reddened.  Disturbances  of  sensation  are  not 
common.  •In  some  cases  electric  and  tactile  sensibility  have  been  diminished; 
in  others  the  patients  have  complained  of  slight  paresthesias.  The  special 
senses  remain  unaffected,  and  even  when  the  atrophy  extends  to  the  tongue, 
taste  remains  perfect  on  the  affected  side.  In  one  case  there  were  a  slight 
disturbance  of  hearing  and  occasional  tinnitus. 

The  diagnosis  of  the  condition  is  easy  both  when  it  is  suspected  and  when 
it  is  far  advanced.  The  only  condition  with  which  it  could  be  confounded  is 
congenital  facial  asymmetry.  In  facial  hemiatrophy,  however,  the  skin  is 
shrunken  and  wrinkled,  and  the  hair  is  dryer  and  thinner,  contrasting  markedly 
with  the  healthy  side,  and  there  b  usually  a  history  of  commencement  some 
years  after  birth.  In  congenital  asymmetry  the  difference  between  the  two 
sides  is  slight,  and  the  skin  over  the  smaller  side  is  normal  in  every  respect. 
Commonly  in  this  condition  we  also  find  differences  in  the  development  of  the 
extremities.  In  a  case  that  I  recently  observed  with  marked  facial  asymmetry, 
the  left  side  being  smaller,  the  hand  and  foot  on  the  same  side  were  distinctly 
smaller  than  the  corresponding  members. 

The  prognosis  is  unfavorable  as  regards  cure.  The  disease  itself  is  not 
in  the  least  dangerous,  and  cases  have  been  recorded  that  have  been  under 
observation  for  thirty  years  or  more. 

Treatment  is  unsatisfactory.  The  prolonged  use  of  electricity  has  been 
said  to  arrest  the  process,  and  sometimes  this  arrest  occurs  spontaneously;  it 
is  not  certain  that  the  treatment  is  of  any  use. 

An  allied  condition  is  hemihypertrophy  of  the  face.  This  is  an  exceedingly 
rare  condition,  and  is  apparently  always  congenital.  It  involves  chiefly  the 
soft  parts,  the  ear,  skin,  tongue,  and  tonsils  being  all  enlarged.  There  is  an 
increased  secretion  from  the  sebaceous  glands,  which  may  appear  as  small 
elevations  upon  the  skin.  Usually,  as  in  congenital  asymmetry,  there  is 
enlargement  of  the  extremities  on  the  same  side.  The  only  case  that  has  come 
to  autopsy  presented  no  lesions. 

Treatment  is,  of  course,  unavailing. 


PART  XI 


DISEASES  OF  THE  MUSCLES 


MYOSITIS 


Rheumatic  myositis  and  the  suppurative  form  observed  in  pyemia,  and 
rarely  in  other  acute  infectious  diseases^  have  been  appropriately  described 
in  connection  with  the  diseases  to  which  they  are  secondary  manifestatioiis. 
There  remain  to  be  discussed  two  rare  forms  of  the  disorder. 


(Acute  PciymyotUis) 

Definition. — A  primary  acute  or  a  subacute  inflanunation  of  the  voluntary 
muscles  due  to  an  unknown  microbic  agent. 

Pathology. — ^The  disease  is  a  true  inflammation  of  all  the  voluntar}* 
muscles,  involving  chiefly  the  muscular  fibers,  and  to  some  extent,  also,  the 
interstitial  connective  tissue.  Beginning  with  marked  hyperemia,  there  next 
occurs  an  exudation  of  leukocytes.  The  muscles  are  hajtl,  fragile,  and  later 
undergo  fatty  degeneration.  Serous  infiltration  occurs  and  there  b  a  slight 
hyperplasia  of  the  intermuscular  connective  tissues.  .  Hueppe  records  a  ctse 
that  ^owed  nothing  definite  beyond  a  hyaline  degeneration  of  the  muscular 
fasciculi. 

Etiology. — ^We  are  no  less  ignorant  of  the  predisposing  influences  than  of 
the  specific  exciting  agency,  though,  perhaps,  young  males  are  most  often  the 
victims  of  this  malady. 

Symptoms. — As  a  rule,  first  the  muscles  of  the  extremities,  and  later  of 
the  trunk  also,  become  swollen,  firmer  than  normally,  and  stiff,  rendering  loco- 
motion somewhat  difiicult  and  painful. 

The  involved  parts  may  also  be  tender  to  the  pressing  finger,  and  a  sli^t 
edema  may  be  noticed  that  is  at  first  more  or  less  localized,  but  finally  becomes 
generalized,  and  extends  even  to  the  face.  An  erythematous  eruption  then 
appears,  which  is  irregularly  disseminated  over  the  skin  surface,  and  may 
tend  to  more  or  less  pigmentation.  Moderate  pyrexia  and  splenic  enlargement 
are  among  the  early  and  constant  symptoms.  In  the  advanced  stage  the 
muscles  of  deglutition  and  of  respiration  become  involved,  rendering  the  act 
of  swallowing  difficult,  and  inducing  marked  dyspnea. 

Among  the  compHcations  may  be  enumerated  bronchitis  and  broncho- 
pneumonia, the  latter  often  being  a  terminal  condition. 

Diagnosis. — Taken  in  the  aggregate,  the  s>Tnptoms  are  of  little  diagnostic 
importance  and  the  previous  history  is  invariably  negative.  Trichiniasii 
must  be  discriminated,  since  this  disease  produces  an  identical  clinical  picture. 
The  distinction  may  rest  upon  the  examination  of  an  excised  piece  of  affected 
muscle,  which  will  not  only  discover  the  trichinae,  if  present,  but  also  enable 
the  microscopist  to  detect  the  positive  evidences  of  polymyositis.  Mtdtiple 
neuritis  presents  neither  swelling  nor  edema. 

Course  and  Prognosis. — The  course  of  the  disease  may  either  be 
comparatively  rapid  (two  or  three  months),  or  it  may  be  slow  (chronic)  and 
continue  over  two  or  three  years.  It  usually  terminates  in  death,  which  b 
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caused,  in  the  immense  majority  of  cases,  by  paralysis  of  respiration.  Occasion- 
ally, since  the  heart  muscle  has  been  sometimes  found  to  be  implicated,  the  end 
may  be  preceded  by  cardiac  failure. 

The  treatment  is  simply  palliative  and  supportive. 

PROGRESSIVE  OSSIFYING  HTOSmS 

Definition. — ^Myositis,  either  general  or  local,  in  which  the  affected  muscles 
undergo  progressive  ossification. 

Pathology. — ^Following  the  changes  that  ordinarily  characterize  myositis 
(swelling,  leukocytic  exudation,  etc.),  a  calcification  that  is  often  complete 
takes  place.    The  process  may  extend  to  and  involve  the  heart. 

The  etiology  is  obscure,  though  males  are  especially  the  subjects  of  the 
complaint,  which  usually  begins  about  the  time  of  puberty. 

Diagnosis. — ^The  muscles  are  represented  by  plates  of  bony  hardness, 
leading  to  more  or  less  complete  ankylosis  of  the  joints  and  vertebrae. 

The  course  of  myositis  ossificans  is  very  slow,  and  treatment  has  afforded 
only  negative  results. 


MUSCULAR  DYSTROPHIES 

Definition. — ^These  are  hereditary  affections  characterized  by  progressive 
muscular  wasting  beginning  in  certain  groups  of  muscles,  which  is  sometimes 
preceded  by  or  associated  with  apparent  hypertrophy  of  other  muscles,  without 
fibrillary  tremors  and  marked  change  in  the  electric  reactions.  They  are  also 
known  as  myopathies. 

Etiology. — ^The  only  factor  known  is  the  influence  of  heredity,  the  disease 
running  through  a  number  of  generations.  It  usually  appears  before  puberty, 
but  may  develop  later. 

Morbid  Anatomy  and  Pathogenesis. — ^In  the  early  stages  true  hyper- 
trophy of  muscle-fibers*  may  be  found.  Later,  proliferation  of  the  muscle 
nuclei  and  longitudinal  splitting  of  the  fibers,  with  an  increase  of  tonnective 
tissue  which  takes  the  place  of  the  degenerated  muscle-fibers.  A  marked  de- 
posit of  fat  is  present  in  the  pseudohypertrophic  type.  The  nervous  system  is 
normal.  McCrudden^  states  that  among  the  causes  of  muscular  dystrophy  is 
a  hypoglycemia,  depending  on  impaired  glycogenesis,  the  carbohydrates  being 
changed  largely  into  fat  instead  of  glycogen,  and  that  this  is  due  to  disease  of  the 
adrenals  and  other  endocrine  glands.  Janney,  Goodhart,  and  Isaacson'  found 
affection  of  the  pituitary  in  1  case. 

Symptoms. — A  number  of  clinical  types  have  been  described,  depending 
upon  the  muscles  first  affected,  occurrence  or  not  of  apparent  muscular  hyper- 
trophy, and  the  age  of  onset.    They  may  all  more  or  less  overlap.    They  are: 

1.  Pseudomuscular  hypertrophy  of  Duchenne. 

(a)  Leyden-Moebius  or  hereditary  type. 

2.  Erb's  juvenile  or  scapulohumeral  type. 

3.  Landouzy-D^j^rine  type,  or  infantile  progressive  muscular  atrophy  of 
Duchenne  or  the  facioscapulohumeral  type. 

Cases  in  which  the  symptoms  were  unilateral  have  been  described,  and  also 
in  which  the  atrophy  was  limited  to  the  periscapular  muscles. 

PSEUDOHTPERTROPHIC   BSUSCULAR    PARALYSIS 

Symptoms. — This  form  usually  appears  under  the  age  of  ten.  The 
enlargement,  as  a  rule,  affects  the  muscles  of  the  calves  of  the  legs,  although 

*  Jour.  Amer.  Med.  Assoc.,  April  27,  1918,  p.  1216. 
'  Archwes  Int.  Med.,  February,  1918,  p.  188. 


1208  DISEASES  OF  THE  MUSCLES 

various  muscles  in  other  parts  of  the  body  may  be  involved,  as  the  infra- 
spinatus and  masseter,  or  the  muscles  of  the  arms  and  thighs,  giving  the  patient 
the  appearance  of  an  unequally  developed  athlete.  With  this  may  be  as- 
sociated atrophy  of  the  latissimus  dorsi,  lower  part  of  the  pectorals,  and  muscles 
of  the  upper  arm  and  thigh.  The  electric  reactions  show  no  qualitative 
alteration,  but  are  quantitatively  diminished  in  proportion  to  the  loss  of  power. 
This  loss  of  power  is  manifested  first  in  the  gait,  which  is  uncertain  and  wad- 
dling; next,  by  the  difficulty  the  patient  has  in  arising  from  the  ground.  He 
first  gets  on  his  hands  and  knees,  then  lifts  his  knees  from  the  floor  and,  placing 
!iis  hands  first  on  his  ankles,  climbs  up  his  legs  until  he  assumes  a  more  or  less 
upright  position  (Fig.  79).  In  the  later  stages  of  the  disease  the  volume  of 
the  muscles  becomes  less  than  normal.  At  this  i>eriod  contractures  may  occur 
leading  to  the  development  of  club-foot  or  of  lateral  deviation  of  the  spine. 
Lordosis  may  also  be  produced  by  weakness  of  the  muscles  of  the  back,  and  the 
spinal  column,  being  no  longer  properly  supported,  may  topple  to  one  side  or 
the  other.  Ultimately  the  patient  may  lose  all  power  in  the  affected  limbs 
and  pass  into  a  cachectic  state,  in  which  he  dies.  Few  ever  reach  adult  life. 
Some  of  the  cases,  however,  seem  to  be  milder  in  character,  and  may  amount 
to  nothing  more  than  a  slight  weakness,  which  persists  throughout  life,  but  does 
not  seriously  inconvenience  the  patient.  Often  signs  of  intellectual  disturb- 
ance are  present,  the  patient  learning  more  slowly  and  showing  an  impaired 
intellectual  co-ordination.    At  other  times  epilepsy  may  be  present.    A  peculiar 


¥1s.  70. — Mode  of  rising  from  the  fround  in  peeudohyi>ertroi>hie  paralyiis  (Qowwi). 


variety  is  known  by  the  French  as  forme  fruste ;  this  is  characterized  by  a  rapid 
atrophy  of  the  hypertrophied  muscles,  and  consequently  the  course  of  the 
disease  is  more  severe. 

HEREDrrART  filUSCULAR  PARALYSIS   (Leyden^Modntu) 

This  commences  in  children,  and  usually  between  eight  and  ten  years  of  age. 
It  affects  the  muscles  very  much  as  they  are  affected  in  the  pseudohypertrophic 
form,  except  that  there  is  no  increase  in  size.  The  disease  is  markedly  heredi- 
tary in  type. 

SCAPDLOHUKERAL   OR    JUVENILE   TYPE    {Erb) 

Symptoms. — This  type  may  appear  as  late  as  twenty  years  of  age. 
The  muscles  first  affected  are  usually  the  pectorals  and  the  latissimus  dorsi. 
From  these  the  process  rapidly  extends  to  the  muscles  in  the  neighborhood — 
i.  e.,  the  serrati  and  the  muscles  of  the  back.  The  muscles  of  the  upper  arm  and 
thigh  are  usually  most  involved.  Those  that  are  most  likely  to  escape  are  the 
sternomastoid,  the  spinati,  deltoid,  and  those  of  the  forearm  and  leg  below 
the  knee.  The  extensors  of  the  wrist  and  fingers  and  the  tibialis  anticus  and 
peroneal  group  may,  however,  eventually  become  affected.  The  muscles 
gradually  waste,  and  the  wasting  is  accompanied  by  a  corresponding  loss  of 
power,  a  diminution  in  the  reflexes,  and  of  the  electric  reactions.  Reactions 
of  degeneration  are  not  present.     Certain  peculiar  appearances  are  produced  by 
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the  atrophy  of  certain  of  the  groups  of  muscles.  As  the  shoulder-blades  are 
no  longer  supported,  they  stand  out  from  the  back,  giving  rise  to  the  so-called 
"winged"  appearance,  and  as  the  result  of  the  wealmess  of  the  muscles  of  the 
back  lordosis  is  exceedingly  common.  Weakness  of  the  muscles  of  the  back, 
and  particularly  of  the  glutei,  causes  the  patient,  when  he  rises  from  the  stoop- 
ing posture,  to  go  through  the  same  actions  that  are  carried  out  by  children 
suffering  from  pseudomuscular  hypertrophy — i,  e.,  climbing  up  his  own  legs. 
Motion  is  affected  proportionately  with  the  degree  of  atrophy.  The  gait  is 
disturbed  and  becomes  waddling,  due  to  the  alternate  lifting  of  the  sides  of  the 
pelvis  in  order  to  clear  the  foot  of  the  ground.  Sensation  is  never  disturbed. 
The  sphincters  are  not  involved  and  bulbar  symptoms  do  not  appear,  even  late 
in  the  disease. 

FACIOSCAPULOHDUERAL  TYPE  {DijMne-Landffuzy) 

Symptoms. — This  type  usually  develops  about  the  third  or  fourth  year. 
Tlie  disease  usually  begins  in  the  muscles  of  the  face.  Of  these,  the  muscles 
about  the  angle  of  the  mouth  first  undergo  degeneration,  giving  rise  to  a  peculiar 
expression,  caused  by  the  lips  protruding  (tapir  mouth);  the  imder  lip  drops 
forward  and  downward;  the  upper  lip  is  wasted  and  expressionless;  all  wrinkles 
disappear,  and  the  patient  has  a  peculiar  and  strikingly  stupid  expression. 
The  ordinary  movements  of  the  face  are  considerably  affected.  Whistling 
cannot  be  accomplished  and  speech  iis  imperfect.  Otherwise  the  course  of  the 
disease  is  that  of  the  scapulohumeral  type. 

The  diagnosis  is  to  be  made  from  the  spinal  and  neural  forms  of  muscular 
atrophy  and  from  the  congenital  absence  of  certain  groups  of  muscles.  From 
the  two  first-mentioned  forms  it  can  readily  be  distinguished  by  the  fact  that 
the  hand  becomes  involved,  if  at  all,  in  the  last  stages  of  the  disease;  also  by 
the  absence  of  the  reactions  of  degeneration  and  of  muscular  twitching.  It 
is  also  diagnosed  from  the  neural  type  by  the  absence  of  disturbances  of  sensa- 
tion. From  the  congenital  absence  of  certain  groups  of  muscles  the  diag- 
nosis is  sometimes  difficult,  for,  curiously  enough,  the  groups  of  muscles  affected 
are  usually  the  same  as  those  affected  by  the  myopathy.  A  distinction  can 
be  made  partly  by  the  history,  partly  by  the  more  efficient  and  perfect  com- 
pensatory hypertrophy  of  the  muscles  that  remain. 

The  course  of  {he  disease  is  slowly  progressive,  only  occasionally  exhibiting 
a  temporary  arrest. 

The  duration  is  variable,  but  patients  may  live  thirty  or  forty  years 
after  the  first  symptoms  appear. 

The  prognosis  is,  of  course,  hopeless  as  regards  cure  or  improvement. 
As  regards  existence,  however,  it  is  the  most  favorable  of  all  the  forms  of  pro- 
gressive muscular  atrophy — a  fact  that  is  probably  due  to  the  ability  of  the 
patients  to  walk  until  the  very  last  stages  of  the  disease,  so  that  they  are  able 
to  maintain  a  better  physical  condition. 

The  treatment  is  the  same  as  that  for  other  fonns,  and  consists  of  elec- 
tricity, massage,  and  especially  of  systematic  gymnastics.  The  administration 
of  adrenal  or  other  endocrine  gland  should  be  considered  (p.  1207).  Children 
bom  of  dystrophic  parents  should  be  guarded  carefully,  their  nutrition  being 
maintained  at  the  highest  possible  point  and  physical  strain  avoided.  Mothers 
so  affected  should  not  suckle  their  children. 


MYOTONIA  ATROPHICA 

This  rare  condition  is  characterized  by  weakness  and  atrophy  of  the  facial 
muscles  resembling  that  found  in  the  facioscapulohumeral  type  of  dystrophy. 
The  stemomastoids,  vasti  of  the  thighs^  and  dorsal  flexors  of  the  feet  are  also 
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usually  affected,  as  may  also  other  muscles.  With  this  there  is  a  slow  relaxa- 
tion of  certain  muscles  after  contraction,  the  stronger  the  contraction  the  slower 
being  the  relaxation.  In  some  instances  cataract  developing  eariy  in  life  has 
been  a  symptom.    It  may  be  a  familial  disease. 


ARTHRITIC  MUSCULAR  ATROPHY 

Pathology. — It  has  frequently  been  observed  that  after  inflammatMNi  oi 
a  joint  the  muscles  that  move  it  have  undergone  a  certain  degree  of  atrophy. 
This  usually  occurs  in  the  extensors,  and  b  severe  in  proportion  to  the  duratioD 
of  the  inflammation.  Microscopic  examination  of  the  muscles  shows  a  rather 
uniform  diminution  in  the  breadth  of  the  fibers,  as  well  as  a  slight  proliferation 
of  the  nuclei  and  occasionally  an  indistinctness  of  the  striation.  The  nerve- 
trunks  and  cord  have  been  reported  to  be  normal. 

The  etiology  of  the  condition  is  not  clearly  determined.  It  has  been  sup- 
posed to  be  due  to  dbuse,  but  if  such  were  the  case  all  the  muscles  moving 
the  joint  would  be  equally  affected.  Moreover,  it  sometimes  occurs  too  rapidly 
to  render  this  explanation  acceptable.  It  has  also  been  supposed  to  be  due  to 
the  extension  of  {the  inflammation  either  to  the  nerves  or  directly  to  the  muscles, 
but  the  other  symptoms  of  neuritis  are  rarely  present.  Finally,  Vulpian  has 
suggested  that  it  i&  of  reflex  origin,  and  this  hypothesis  is  most  gemanJly  ac- 
cepted. 

Symptoms. — ^The  wasting  usually  occurs  very  rapidly  after  the  onset 
of  the  joint  affection.  The  muscles  show  a  diminished  contractility  to  faradism. 
and  galvanism,  but  the  reactions  of  degeneration  do  not  occur.  Occasionally 
there  is  fibrillary  twitching.  The  mechanical  irritability  of  the  muscles  is  gready 
increased,  and  the  reflexes  show  a  corresponding  exaggeration,  ankle-clonus 
being  frequently  observed  when  Ihe  knee-  or  ankle-joints  are  affected. 

The  diagnosis  may  be  readily  made  upon  the  existence  of  the  joint  af- 
fection, the  local  character  of  the  muscular  atrophy,  and  the  absence  of  d^en- 
erative  reactions  with  increased  mechanical  irritability. 

Prognosis. — Ordinarily,  as  soon  as  the  joint  has  recovered,  improvement 
commences  in  the  muscles  and  progresses  rapidly  to  complete  restoration  of 
function.  In  some  cases,  however,  atrophy  perists,  and  in  a  few  instances 
secondary  contractures  take  place. 

The  treatment  consists,  first,  in  the  removal  of  the  cause  by  the  cure  of 
the  articular  condition ;  second,  in  gentle  massage  and  electric  stimulation  of 
the  muscles.     As  a  rule  this  should  not  be  commenced  until  the  joint  is  weU. 

XIUSCULAR   ATROPHIES 

These  may  also  occur  as  a  result  of  other  conditions,  such  as  direct  injun, 
fracture  of  the  bones,  or  prolonged  work  with  a  single  group  of  muscles,  but 
they  scarcely  demand  separate  description.  On  the  other  hand,  muscular 
hypertrophy  may  occur,  though  rarely. 


THOMSEN'S  DISEASE 

(Myotonia  Congenita) 

Definition. — An  hereditary  disease  of  the  muscles  in  which  the  groups 
that  have  been  contracted  by  a  voluntary  influence  remain  for  a  short  time  in 
a  state  of  contraction,  and  then  relax  slowly. 
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Psathology. — Certain  authors' have  described  alterations  in  the  terminal 
nerve-plates  in  the  muscles,  but  it  is  difficult  to  determine  whether  these  altera- 
tions are  artificial  or  an  actual  part  of  the  disease.  The  peripheral  nerves  are 
normal.  The  muscles  themselves  exhibit  the  following  alterations:  The 
muscle-fibers  are,  on  the  average,  of  an  increased  transverse  diameter — i.  e., 
the  smallest  are  the  size  of  ordinary  muscle-fibers,  and  the  largest  about  twice 
the  size.  There  is  also  a  distinct  and  considerable  increase  in  the  number  of 
nuclei.  The  protoplasm  is  not  so  clear  as  in  normal  muscles,  but  shows  a 
fine  granular  cloudiness,  rendering  the  striation  less  distinct.  Occasionally 
the  muscle-fibers  are  vacuolated.  The  connective  tissue  between  the  muscle- 
fibers  is  normal. 

Etiology. — ^Hereditary  influence  is  the  most  important  factor  in  the  causa- 
tion of  the  disease.  Thomsen,  who  was  himself  a  victim,  has  been  able  to  trace 
the  disease  for  five  generations  in  his  own  family.  Occasionally  a  generation 
is  skipped.  Other  factors  that  have  been  supposed  to  act  as  predisposing  or 
exciting  causes  are  prolonged  exertion  (a  case  having  developed  in  a  man  with- 
out myotonic  antecedents  after  two  years  of  severe  exertion)  and  emotional 
disturbance  of  the  mother  during  pregnancy.  Exposure  to  cold,  and  fright, 
and  a  neurotic  temperament  have  also  been  accused  of  exerting  a  predbposing 
or  exciting  influence.  The  disease  is  somewhat  more  frequent  in  males  than 
in  females,  usually  develops  in  early  life,  is  often  associated  with  manifesta- 
tions of  mental  disturbance,  and  occasionally  occurs  in  those  whose  ancestors 
have  exhibited  lesions  of  the  nervous  system  other  than  myotonia. 

Symptoms. — ^The  chief  symptom  of  the  disease  is  the  so-called  myotonic 
contraction.  If  the  ]>atient,  after  a  period  of  rest,  attempts  to  set  a  certain 
group  of  muscles  in  action,  the  first  contraction  is  made,  but  is  not  followed  by 
relaxation  for  a  considerable  interval — sometimes  as  much  as  half  a  minuto; 
during  this  period  the  muscles  remain  in  a  state  of  tonic  contraction.  Thus, 
if  the  patient  attempts  to  shake  hands,  he  clasps  the  other  hand  strongly,  and 
the  clasp  persists.  When  he  lets  go,  it  is  seen  that  a  slight  degree  of  tonic 
contraction  still  exists,  for  it  is  impossible  for  him  to  straighten  out  his  fingers 
inunediately.  Upon  a  repetition  of  the  movement  the  tonic  contraction  re- 
curs, but  not  so  strongly,  and  if  the  repetition  is  continued,  it  disappears  en- 
tirely, so  that  the  muscular  system  of  the  patient  behaves  in  all  respects  like 
that  of  a  normal  person,  and  long  walks  or  other  severe  muscular  exertion  may 
be  undertaken.  In  some  cases  practically  the  whole  muscular  system  is 
affected,  although,  excepting  the  muscles  of  mastication,  the  muscles  of  the 
face  usually  escape.  In  others  the  disease  is  limited  perhaps  to  the  upper,  per- 
haps to  the  lower,  extremities.  In  the  former  condition  the  patient  may,  upon 
an  attempt  to  make  a  vigorous  motion  after  resting,  suddenly  become  rigid 
and  fall  to  the  earth  with  considerable  force,  often  injuring  himself  severely. 
He  will  then  lie  upon  the  ground  perfectly  conscious,  but  incapable  of  relaxing 
his  muscles.  When  the  disease,  as  is  more  frequently  the  case,  is  limited  to  the 
lower  extremities,  the  chief  disturbances  observed  are  in  walking.  The  first 
step  is  accomplished,  whereupon  the  patient  halts,  both  legs  having  become 
fixed;  after  a  time  they  relax  and  another  step  is  taken.  The  period  of  delay 
is  now  much  shorter,  and  after  a  few  more  steps  disappears  entirely.  The 
severity  of  the  contraction  is  diminished  by  moderate  exercise,  heat,  and 
tranquillity  of  the  spirits,  and  is  increased  by  excitement,  cold,  and  fatigue. 
The  muscles  of  deglutition  and  the  sphincters  and  the  muscles  belonging  to  the 
non-striated  muscular  system  are  never  involved.     Pain  is  not  present,  except 

Srhaps  a  slight  sensation  of  cramp,  nor  are  there  disturbances  of  sensation, 
ental  disturbances  are  frequent,  and  have  been  ascribed  to  the  anxiety  oc- 
casioned the  patient  by  the  disease.  They  consist  of  irritability,  the  avoidance 
of  society,  and  sometimes  of  melancholia.    The  reflexes  show  various  modifica- 
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tions;  the  knee-jerks  may  be  either  normal,  increased,  diminished,  or  absrat. 
The  most  important  pathognomonic  symptoms  are  the  alterations  in  the 
electric  reactions  of  the  muscles.  The  changes  are  as  follows:  Mechanical 
irritability  of  the  motor  nerves  is  normal  or  diminished;  but  of  the  musdes  it 
is  increased,  and  so  modified  that  the  contraction  instead  of  being  sudden  is 
slow,  with  a  long  tonic  after-contraction.  The  fardiac  irritability  of  the  nerves 
is  normal,  and  faradic  excitation  of  the  muscles  produces  a  tonic  contraction 
of  long  duration.  The  galvanic  irritability  is  quantitatively  increased  and 
qualitatively  altered;  that  is  to  say,  ACC  is  equal  to  and  sometimes  even  greater 
than  KCC.  All  the  contractions  are  slow,  tonic,  and  of  long  duration.  Finally, 
the  application  of  the  constant  galvanic  stream  gives  rise  to  rhythmic  contrac- 
tions that  pass  along  the  body  of  the  muscles  in  slowly  moving  waves  at  the 
rate  of  about  one  to  three  per  second.  Occasionally  qualitative  galvanic 
alterations  have  been  observed  in  the  nerves.  Finally,  the  appearance  of  the 
patient  is  of  some  value.  The  muscles  are  developed  almost  as  much  as  those 
of  an  athlete,  without  a  corresponding  increase  of  power. 

The  diagnosis  is  usually  easy,  and  particularly  if  it  be  possible  to  examine 
the  electric  reactions.  The  condition  might  possibly  be  confounded  with 
pseiulohypertrophic  mtiscvlar  paralysis,  in  which  the  muscles  are  also  consider- 
ably developed;  but  instead  of  being  normal  they  manifest  greatly  diminished 
power  and  fail  to  give  a  myotonic  reaction.  From  tetany  the  conditi<m  may 
be  distinguished  by  the  at^nce  of  Trousseau's  sign,  by  a  briefer  pmod  of 
tonic  contracture,  and  an  absence  of  severe  pains.  From  spastic  parapUgin 
and  Little's  disease  it  may  be  distinguished  by  the  fact  that  in  these  diseases 
the  spastic  conditions  are  permanent  and  do  not  disappear  after  exerdae. 
From  occupation-neuroses  it  may  be  distinguished  by  the  fact  that  the  cramps 
only  appear  upon  the  performance  of  a  certain  peculiarly  co-ordinated  move- 
ment. From  hysteria  it  is  differentiated  by  the  absence  of  stigmata  and  the 
care  a  hysteric  patient  exhibits  to  avoid  injury  to  himself,  and  by  the  peculiar 
electric  reaction.     Myotonia  atrophica  resembles  it  (p.  1209). 

The  prognosis  is  hopeless.  The  disease  commences  in  early  life  and  con- 
tinues until  death,  with  more  or  less  frequent  remissions  and  exacerbations. 
It  is  [>ossible  that  these  remissions  may  be  permanent,  and  one  case  has  been 
reported  of  a  young  woman  whom  marriage  greatly  benefited.  The  disease 
is  rarely  dangerous  to  life,  except  in  so  far  that  those  who  suffer  from  it  are 
much  more  liable  to  injury. 

Treatment  is  exceedingly  unsatisfactory.  Practically  nothing  can  be 
done,  although  in  a  few  cases  systematic  stimulation  of  the  muscles  has  pro- 
duced some  mitigation.  The  patients  often  learn  methods  by  which  they  can 
at  least  diminish  the  unpleasant  symptoms.  Certain  movements  seem  to 
prevent  or  shorten  the  period  of  tonic  contraction.  Of  course  exp>osure  to  coW 
or  emotional  disturbance  should  be  avoided  as  far  as  possible. 


MYOTONIA  CONGENITA 

(Amyotonia  Congenita) 

This  disease,  first  described  by  Opi)enheim  in  1900,  occurs  in  early  chfld- 
hood,  and  is  characterized  by  a  more  or  less  general  hypotonia  of  the  musdes. 
There  is  flaccidity  of  the  limbs,  especially  the  lower,  and  all  of  the  joints  we 
abnormally  movable.     Muscular  power  is  much  diminished.     The  de^  re- 
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flexes  are  either  diminished  or  lost.  The  electric  reactions  are  either  quanti- 
tatively diminished  or  lost.  The  mental  faculties  are  not  impaired.  The  fact 
that  it  is  a  congenital  but  not  a  hereditary  disease  distinguishes  it  from  the 
dystrophies.  It  differs  from  amaurotic  family  idiocy  in  the  absence  of  blindness 
and  mental  impairment.  In  Spiller's  case  disease  of  the  muscles  was  found, 
and  there  was  also  a  lesion  of  the  thymus  gland.  Oppenheim  believed  it  to  be 
due  to  an  arrested  development  of  the  muscle. 

The  disease  is  not  necessarily  fatal,. and  measures  to  improve  the  nutrition 
of  the  muscles  (massage,  electricity,  etc.)  may  be  of  service. 


MYASTHENIA  GRAVIS 

(Asthenic  Bulbar  Paralysis) 

The  exact  classification  of  this  disease  is  still  a  matter  of  dispute.  The 
only  definite  changes  that  have  been  found  are  the  electric  reactions  in  the 
muscles.  It  is  characterized  by  progressive  weakness  in  the  muscles,  an  in- 
creased susceptibility  to  fatigue,  and  the  occurrence  of  the  myasthenic  reaction. 
The  etiology  is  unknown.  Possibly  infectious  processes  may  have  something 
to  do  with  it;  but  it  bears  no  definite  relation  to  s^'philis.  Pathologic  changes 
have  not  been  found.  Pemberton  has  suggested  that  it  is  a  derangement  of 
metabolism  evidenced  by  an  increased  calcium  and  reduced  creatinin  output. 
Tlie  muscles  of  deglutition,  mastication,  and  speech,  and  the  group  of  muscles 
controlling  the  eyes  are  particularly  affected;  sometimes  one  group,  sometimes 
another  being  first  involved.  The  muscles  of  the  body  also  become  weaker. 
There  may  be  dyspnea,  and  even  difficulty  in  walking.  .The  most  peculiar 
feature  is  the  rapidly  developing  fatigue  in  the  muscles  when  they  have  been 
used.  Thus,  if  the  patient  attempts  to  lift  the  arm  a  number  of  times,  each 
successive  motion  will  be  weaker  than  the  previous,  until  finally  complete 
paralysis  ensues.  If  the  eyes  have  been  held  open  for  any  length  of  time  the 
upper  lid  will  droop  imtil  there  is  a  transient  but  complete  ptosis.  The 
muscles  also  exhibit  the  so-called  myasthenic  reaction.  Upon  repeated  applica- 
tion of  the  faradic  current  the  muscles  contract  less  and  less  vigorously,  until 
finally  the  capacity  for  contraction  appears  to  be  exhausted,  to  return  after  a 
period  of  rest. 

The  course  of  the  disease  is  variable.  There  are  remissions  more  or  less 
complete  and  prolonged,  but  ultimately  the  patient  dies  of  progressive  exhaus- 
tion or  of  increasing  dyspnea.  Occasionally  patients  have  strangled  while 
attempting  to  swallow.  It  has  been  noticed  in  women  that  the  symptoms  are 
always  increased  during  menstruation. 

The  dil^nosis  is  to  be  made  from  bulbar  paralysis.  The  symptoms 
resemble  each  other  very  closely.  In  bulbar  paralysis  there  is  usually  complete 
reaction  of  degeneration  in  the  affected  muscles.  The  myasthenic  reaction 
is  absent,  and  in  the  unaffected  muscles  the  susceptibility  to  fatigue  is  not 
particularly  increased.  If  the  patient  has  been  observed  for  any  length  of  time, 
the  remissions  in  the  course  are  in  favor  of  myasthenia.  In  polioencephalitis 
superior  or  acute  lesion  of  the  oculomotor  nuclei,  the  sudden  onset  and  per- 
manent weakness  also  serve  to  make  the  distinction. 

Treatment  appears  to  be  entirely  without  avail.  Strychnin  hypoder- 
mically  appears  to  be  useless;  electricity  is  harmful.  Full  doses  of  calcium 
salts  may  be  tried.  The  patient  should  be  put  absolutely  at  rest,  and  all  sources 
of  worry  should  be  avoided.  If  there  is  difficulty  in  swallowing,  the  stomach- 
tube  may  be  employed  with  advantage. 
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space  and  into  the  ventricles  have  been  noted.  The  nerve-cells,  nerve-centers, 
and  nerve-fibers  show  degeneration,  hardenmg,  and  atrophy.  Alcoholic  neu- 
ritis is  especially  prominent  in  many  cases.  ^ 

The  symptoms  of  acute  alcoholism  range  from  mild  intoxication  to  an 
acute  delirium  or  a  profound  stupor  and  coma.  It  begins  with  the  stage  of 
vascular  relaxation  and  of  feelings  of  warmth  and  exhilaration,  due  to  the  de- 
pressing and  paralyzing  effects  of  the  alcohol  upon  the  vasomotor  tone.  The 
second  stage  is  one  of  partial  functional  paralysis  of  the  nerve-centers,  marked 
disturbance  of  the  faculties,  muscular  inco-ordination,  and  delirious  speech. 
In  the  third  stage,  of  "dead-drunkenness,"  there  are  acute  coma,  stertorous 
breathing,  a  bloated  and  congested  face,  a  slow  and  full,  but  weak,  pulse,  a 
cold  and  clammy  skin,  a  heavy  alcoholic  odor  of  the  breath,  and,  sometimes, 
incontinence  of  urine  and  feces.  It  frequently  happens  that  unconsciousness 
is  not  so  profound  but  that  the  patient  may  be  aroused,  tliough  replies  to 
questioning  are  stupid  and  incoherent.  Ordinary  acute  alcoholism  seldom 
passes  beyond  a  st£^  of  exhilaration,  ending  in  mild  narcosis.  Sometimes, 
however,  the  irritant  action  of  the  alcohol  predominates  over  its  narcotic  action, 
giving  rise  to  acute  alcoholic  gastritis  or  nephritis. 

Acute  mental  disorders  {acute  alcoholic  insanity)  are  not  infrequently  met 
with.  Mania-a-^tu  ipay  come  on  quite  suddenly  in  debauchees,  or  in  those 
who  have  drunk  hard  during  a  short  time,  as  in  a  night's  carousal.  The  mental 
excitabiUty  increases  until  a  violent  maniacal  storm  not  unlike  the  mania  of 
epilepsy  possesses  the  drinker.  While  in  this  state  of  infuriated  delirium 
homicide  may  be  committed.  Tremors  are  absent.  Acute  alcoholic  melan- 
cholia develops  suddenly  in  some  cases,  with  a  suicidal  tendency.  Delirium 
tremens  is  more  common  in  alcoholic  inebriates,  and  is  also  seen  at  times  in  those 
who  drink  greatly  to  excess,  but  are  not  habitu^. 

Chronic  alcoholism  (alcoholic  inebriety)  I  consider  a  true  disease.  The 
steady,  so-called  "moderate  drinker"  who  saturates  his  blood  and  tissues  every 
day  for  years  is  much  more  apt  to  suffer  from  chronic  alcoholic  poisoning  with 
its  attendant  degenerations  than  one  who  goes  on  a  "spree"  once  a  month  for 
a  day  or  two,  and  during  the  intervals  is  free  from  the  toxic  influence  of  alcohol. 
The  symptoms  develop  very  gradually,  and  are  usually  marked  for  some  time 
by  the  deceptive  sensation  of  stimulation,  warmth,  and  well-being,  due  to  the 
vasomotor  paresis  and  the  anesthetic  effects  of  the  alcohol.  Impairment  of 
digestion  is  early  noted.  There  are  a  coated  tongue,  foul  breath,  vomiting 
before  breakfast,  and  gastric  distress  after  eating.  Gastritis  and  achylia,  caused 
not  only  by  the  alcohol  but  also  the  irregular  meals  and  habits  of  life  of  the 
addicts,  are  present  as  a  rule.  Constipation  alternating  with  diarrhea  is  com- 
mon. Muscular  tremors  gradually  develop  and  often  progress  into  an  ataxic 
gait.  Insomnia,  mental  impairment,  and  blunting  of  the  moral  sense  come  on. 
"Alcohol  dims  the  perception,  confuses  the  judgment,  paralyzes  the  will,  and 
deadens  the  conscience"  (Kerr). 

Dementia  is  often  the  terminal  state  of  the  chronic  inebriate.  Delusions 
of  persecution  are  frequent,  especially  those  of  marital  infidelity,  in  alcoholic 
insanity.  The  liver  is  either  fatty  and  enlarged,  or  cirrhotic  and  contracted, 
and  jaundice,  dropsy,  and  hemorrhoids,  along  with  physical  hepatic  signs,  are 
correspondingly  observed.  The  watery  eye,  the  injected  conjunctivae,  the 
swollen  eyelids,  the  bloated  and  flabby  or  pallid  and  shrunken  face,  the  dilated 
capillaries  of  the  nose  {acne  rosacea)  and  cheeks  may  now  be  seen.  The  urinary 
examination  will  show  in  many  cases  the  deranged  fimction  of  the  kid- 
neys and  point  to  the  nature  of  structural  impairment.  On  account  of  the 
weak  and  flabby  heart  there  are  palpitations,  dyspnea,  and  precordial  distress, 
and  occasionally  sharp  pains.    Clux)nic  valvular  endocarditis  may  be  discovered. 
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The  pulse  is  soft  and  weak  in  beginning  fatty  degeneration  of  the  veaseb. 
Thickened  arteries  are  common  in  old  cases,  and  the  pulsations  are  often  in- 
creased  in  tension  and  usually  rapid.  Muscular  ca|>acity  and  endurance  are 
greatly  diminished. 

Delirium  tremens  occurs  in  the  majority  of  cases  in  inebriates  or  chronic 
drinkers  during  or  after  a  debauch,  and  particularly  from  the  use  of  spirituous 
liquors.  It  may  occur,  also,  during  abstinence  from  alcohol,  on  account  of  some 
mental  perturbation,  or  fright,  accidental  shock,  or  acute  inflammatory  illness. 
It  may  either  come  on  suddenly,  or  be  preceded  (often  for  a  day)  by  some  slight 
premonitory  symptom,  as  anorexia,  restlessness,  or  depression  of  spirits.  The 
patient  usually  awakens  at  night  with  a  tremor,  becomes  sleepless,  wants  to  get 
out  of  bed  to  do  some  imaginary  thing,  talks  constantly  and  incoherently, 
looks  about  uneasily  and  fearfully,  and  breaks  gradually  into  a  cool  perspiration. 
Hallucinations  of  sight,  hearing,  and  smejl  develop.  The  muscular  tremors 
increase,  the  pulse  becomes  frequent  and  weak,  and  the  tongue  coated  with  a 
thick  white  fur.  There  is  moderate  fever,  which,  if  the  delirium  is  prolonged, 
takes  on  a  typhoid  character.  In  favorable  cases  improvement  begins  on  the 
third  or  fourth  day,  from  which  time  the  symptoms  gradually  subside.  Gm- 
valescence  may  be  said  to  be  established  when  restful  sleep  can  be  obtained; 
this  is  followed  by  a  desire  for  food.  In  unfavorable  cases  the  patient  may  pass 
from  a  typhoid  state  into  exhaustion  and  death,  or  may  die  suddenly  either  dur- 
ing a  paroxysm  of  cardiac  failure  or  from  some  complication,  as  cerebral  hemor- 
rhage or  pneumonia. 

Korsakow's  psychosis,  or  the  mental  symptoms  that  may  occur  in  con- 
nection with  alcoholic  neuritis,  is  described  on  page  1044. 

Diagnosis. — ^The  condition  of  persons  found  dead-drunk  is  seldom  mis- 
taken for  any  other.  The  reverse  more  often  happens,  and  in  this  way  apapUc- 
tic  and  uremic  comas  may  be  diagnosed  as  alcoholic  coma.  Congestion  and  hhar 
pneuvfionia  affecting  the  bases  of  the  lungs  should  be  looked  for,  as  they  are 
common  causes  of  death  in  drunkards.  A  table  giving  the  principal  points 
in  the  differential  diagnosis  will  be  found  under  Uremia  {vide  p.  9G4). 

The  diagnosis  of  chronic  alcoholism  is  made  from  the  history,  and  from  the 
muscular  tremors  (worse  in  the  morning),  vomiting,  mental  restlessness, 
"mendacity,"  and  involuntary  **lying"  (Kerr).  The  condition  may  resemble 
general  paralysis,  and  if  the  habits  of  the  patient  are  kept  secret  it  may  be  ver\' 
difficult  to  differentiate  these  affections.  A  prominence  of  disorder  of  the 
digestive  tract  usually  points  to  alcoholism.  Nervous  excitement,  tremors, 
fear,  wakefulness,  and  the  distinctive  physiognomy  are  more  evident  in  chronic 
alcoholism,  even  when  general  paralysis  has  been  caused  by  alcohol,  which  is 
apparently  the  case.  Paralysis  agitansy  locomotor  ataxia ,  epilepsy,  and  nerwut 
dyspepsia  may  also  be  mistaken  for  chronic  alcoholism  by  the  unwarj'. 

Delirium  tremens  is  distinguished  by  the  history,  by  the  restlessness,  de- 
lirium, hallucinations,  tremors,  and  terrors.  Mania  a  potu  differs  from  the 
preceding  mainly  in  its  usual  association  with  acute  alcoholism,  in  neurotics, 
in  the  muscular  contractions,  the  furious  mania,  and  convulsive  movements. 
The  delirium  of  apical  pneumonia  that  obtains  in  some  cases  (as  well  as  in 
meningitis)  must  he  thought  of  in  the  diagnosis  of  delirium  tremens.  The 
diagnosis  of  alcoholic  neuritis  from  other  conditions  simulating  it  will  be  found 
elsewhere  {vide  p.  1044). 

Prognosis. — In  acute  alcoholism  the  prognosis  is  favorable  in  private, 
manageable  cases.  The  tissue  changes  in  chronic  alcoholism  are  so  profound, 
and  they  affect  such  delicate  and  vital  tissues,  that  when  the  alcohol  habit  thus 
becomes  fixtni  permanent  recovery  never  takes  place.  Insanity  and  paresis 
are  not  infrequent  terminations  of  chronic  alcoholism.     Many  complications 
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are  apt  to  supervene,  as  Bright's  disease,  epilepsy,  melancholia,  fatty  heart, 
pneumonia,  and  thrombosis.  Alcoholic  neuritis  often  clears  up  upon  with- 
holding alcohol  and  stimulating  the  peripheral  nerves  both  by  appropriate 
drugs  and  external  remedial  measures.  Recovery  from  delirium  tremens  is 
dubious  in  cases  of  severe  injury,  inflammatory  troubles,  or  infections. 

Treatment. — In  cases  of  acute  drunkenness,  which  are  only  too  com- 
monly met  with,  nothing  special  is  required  except  to  prevent  the  ingestion  of 
any  more  alcohol  and  to  allow  the  patient  to  sleep  until  the  elimination  of  the 
poison  is  more  or  less  complete. 

In  profound  cases  of  alcoholic  coma,  convulsions,  or  mania  ik  potu  no 
alcohol  should  be  given.  It  is  often  necessary  to  empty  the  stomach  at  once 
when  collapse  is  inm[iinent  by  the  use  of  the  stomach-tube  or  pump,  washing 
out  the  organ  with  hot  water,  to  which  ginger  or  cinnamon  has  been  added. 
To  this  end  emetics  may  be  used — viz.,  ipecac  or  apomorphin,  hypodermically 
(gr.  \  to  \ — 0.008-0.01).  The  external  application  of  warmth,  friction,  arti- 
ficial respiration,  faradism  to  the  phrenic  nerve,  ammonia  or  amyl  nitrite 
inhalations,  and  hypodermics  of  atropin,  strychnin,  and  digitalis,  may  all  be 
tried.  Hot  rectal  enemata  or  a  calomel  purge,  if  the  stomach  will  tolerate  the 
drug,  should  be  used  early.  The  maniacal  attacks  may  be  treated  by  hypo- 
dermics of  morphin  and  hyoscin,  and  by  such  sedatives  as  chloral,  bromids  in 
large  doses  (5j — 4.0),  and  rarely  such  hypnotics  as  paraldehyd,  trional,  chloral- 
amid,  and  the  like. 

TTie  treatment  of  chronic  alcoholism  is  more  often  best  conducted  in  'Tiomes" 
for  inebriates,  in  hospitals,  and  similar  institutions.  A.  Lambert  believes  that 
the  majority  of  periodic  drinkers  who  are  endeavoring  hopelessly  to  cease 
their  periodic  sprees  are  really  cases  of  chronic  tobacco  poisoning  (e.  g.,  in- 
cessant cigarette  smokers).  At  the  outset  there  must  be  an  "unconditional 
surrender"  in  the  use  of  alcohol.  Its  withdrawal  should  be  enforced  at  once 
in  many  cases,  and  very  rapidly  in  all  others,  according  to  the  judgment  of  the 
physician  as  to  the  psychic  and  physical  condition  of  the  patient.  Substitutes 
for  alcohol  are  the  strong  fruit-juices,  as  hot  lemonade  or  hot  ginger,  capsicum 
infusion,  and  cardamom  tea  often  is  useful.  Coffee,  milk,  cocoa,  and  hot 
broths  are  also  to  be  recommended.  The  diet  should  be  carefully  increased 
in  nutritive  strength  as  the  gastric  irritabiUty  diminishes.  ^Sometimes  such 
sedatives  to  the  stomach  as  the  bismuth  preparations,  effervescent  alkaline 
drinks,  and  lime-water  may  be  indicated.  The  general  health  must  be  looked 
after  by  placing  the  patient  in  the  best  of  fresh  air,  exercise,  cold  and  warm 
bathing,  by  mental  and  social  occupation,  and  by  diversion.  When  the  craving 
for  alcohol  is  hereditary  and  intense,  seclusion  in  an  inebriate-house  or  some 
similar  institution  is  often  necessary  for  a  long  time  to  lessen  the  danger  of 
lapsing  into  the  former  drink  habit. 

The  insonmia  of  chronic  alcoholism  may  be  met  temporarily  by  the  use  of 
large  doses  of  bromids,  chloral,  or  hyoscin.  Perhaps  the  best  single  agent  to  use 
in  counteracting  the  symptoms  of  chronic  alcoholism  is  strychnin,  either  as  the 
nitrate  or  sulphate,  hypodermically  and  by  the  mouth;  iron,  arsenic,  dilute 
phosphoric  acid,  quinin,  and  the  like  are  often  useful  adjuvants  in  the  tonic 
treatment.  Atropin,  hypodermically,  may  also  be  recommended  when  vascular 
dilatation  and  weakness  are  prominent.  Sweating  and  purging  the  patient, 
and  the  administration  of  bromids,  chloral,  and  gelsemium  for  a  day  or  two  in 
advance  may  avert  a  "drink-storm"  or  the  periodic  cravings  for  alcohol  that 
may  be  exj)ected  by  prodromal  manifestations. 

All  the  influence  of  culture,  music,  and  the  flne  arts,  of  high-toned  morality 
and  pure,  undefiled  religion  should  be  enlisted  to  strengthen  self-respect  and 
to  fortify  voUtion  and  inhibition.  Moral  regeneration  may  thus  in  certain 
77 
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cases  check  the  physical  and  mental  degeneration,  but  it  cannot  efface  the 
consequences  of  the  alcoholic  poisoning  which  it  represents. 

The  Towns-Lambert  method  of  treatment  enjoys  an  enviable  reputation  at 
present  writing.  In  treating  an  alcoholic,  however,  the  details  differ  from  those 
suitable  in  morphinism,  as  shown  by  Lambert.^ 

Delirium  tremens  requires  firm  but  tactful  isolation  and  vigilant  nursing. 
All  alcohol  should  be  withheld.  If  stimulation  is  needed,  aromatic  spirits  of 
ammonia;  strychnin  and  atropin,  with  bland  hot  drinks  and  broths,  may  be 
administered.  Easily  digested  and  nutritious  food  should  be  given  to  support 
the  strength.  Sleep  must  be  procured  by  such  means  as  are  mentioned  above 
in  the  treatment  for  mania  a  potu.  The  dosage  required,  however,  is  usually 
not  as  great,  but  must  be  kept  up  longer  than  in  the  maniacal  condition. 
Cardiac  weakness  may  need  such  stimulants  as  digitalis  and  strophanthus. 
Steinbach^  has  found  the  symptoms  to  be  relieved  by  lumbar  puncture. 

WCX>D   ALCOHOL    (METHYL   ALCOHOL)    POISONING 

The  enforcement  of  national  prohibition  has  resulted,  in  the  few  months  that 
the  act  has  been  in.  force,  in  the  reporting  of  a  large  number  of  deaths  and 
many  cases  of  blindness  following  the  ingestion  of  wood  alcohol.  This  alcohol 
is  made  by  the  destructive  distillation  of  wood,  whereas  the  ethyl  alcohol  is 
prepared  by  fermentation  of  grains  or  fruits.  Both  types  are  poisonous,  but 
methyl  alcohol  much  more  so  than  ethyl  alcohol,  which  is  the  alcohol  found  in 
beer,  wines,  whisky,  and  other  so-called  alcoholic  drinks.  The  restrictions 
of  the  prohibition  act  in  regard  to  making  ethyl  alcohol  are  so  strict  that  little 
alcohol  is  now  being  made,  whereas  wood  alcohol  may  be  made  in  unlimited 
quantities,  though  selling  it  as  a  beverage  is  a  criminal  offense.  This  has  led 
to  the  substitution  of  methyl  alcohol  for  the  ordinary  alcohol  in  the  making  of 
drinks,  as  it  may  be  so  prepared  as  to  be  indistinguishable  by  ordinary  methods. 
It  may  be  sold  to  alcoholic  habitu^  as  whisky  or  gin,  or  die  alcoholic  may  so 
crave  alcohol  that  he  may  knowingly  drink  it  though  unaware  of  the  dangers  of 
the  substitute  that  he  is  imbibing. 

The  pathology  of  the  acute  cases  of  poisoning  is  simply  that  of  an  intense 
congestion  of  the  gastro-intestinal  tract  such  as  occurs  after  ingestion  of  any 
irritative  poison.  In  addition,  there  is  liberated  a  quite  characteristic  methyl 
alcohol  odor  when  the  stomach  and  intestines  are  opened.  In  practically  all 
lethal  terminations  of  this  type  of  poisoning  there  may  be  demonstrated  a 
marked  optic  neuritis. 

The  symptoms  vary  in  degree  from  those  of  an  ordinary  mild  intoxication 
to  a  severe  prostration  resulting  rapidly  in  coma  and  death.  In  the  intermedi- 
ate cases  the  gastro-intestinal  symptoms  are  well  marked.  The  patient  feels 
weak  and  exhausted  and  complains  of  failing  vision  as  the  acute  symptoms  of 
intoxication  pass  off.  Examination  shows  a  well-marked  cyanosis,  dilated 
pupils,  often  not  reacting  to  light,  a  rapid,  weak  pulse,  deep  and  rapid  respira- 
tions, and  a  subnormal  temperature.  The  patient  may  become  unconscious  or 
delirious  or  deep  coma  may  follow  the  unconsciousness.  If  coma  supervenes, 
death  usually  occurs,  apparently  in  part  the  result  of  a  severe  acidosis.  If  the 
patient  recovers,  dimness  of  vision  may  be  noticed,  which  may  pass  on  to  com- 
plete blindness.  Vision  may  also  be  temporarily  destroyed,  to  pass  on  in  days 
or  weeks  to  almost  complete  or  to  complete  blindness,  with  atrophy  of  the  optic 
nerve. 

The  diagnosis  is  made  largely  on  the  history  of  the  case  plus  the  manifesta- 
tions of  ocular  disturbance.     When  the  direct  evidence  of  wood  alcohol  poison- 

*  Jour.  Amer.  Med.  Assoc.,  February,  18,  1911,  p.  503. 
« DeuUch.  Med.  Woch.,  1915,  xli,  369. 
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ing  is  lacking  or  when  there  is  a  medicolegal  aspect  to  the  case,  formic  acid,  an 
excretory  product  of  methyl  alcohol,  will  be  found  to  be  excreted  in  the  urine  iA 
large  quantities  by  appropriate  quantitative  chemical  methods.  The  Phila- 
delphia Department  of  Health  recommends  the  following  test:  "A  bright 
copper  wire  12  inches  long  is  twisted  at  its  end  in  a  spiral  manner  for  1  inch. 
This  spiral  tip  is  held  over  a  blue  flame  until  a  black  deposit  in  the  form  of  scales 
appears  upon  the  bright  surface  of  the  wire. 

"The  copper  spiral  with  its  deposit  of  copper  oxid  is  again  held  in  the  blue 
flame  imtil  it  becomes  red.  This  heated  spiral  is  then  plunged  into  a  well-di- 
luted sample  of  the  suspected  liquid  (1  part  liquid  to  10  parts  of  water),  about 
a  tablespoonful  of  the  diluted  sample  in  an  ordinary  tea  cup.  The  spiral  is  then 
taken  out,  reheated,  and  again  plunged  into  the  suspected  liquid.  This  maneu- 
ver is  repeated  about  a  dozen  times.  There  is  thus  formed  in  the  suspected 
liquid  free  formaldehyd.  To  the  liquid  in  the  tea  cup  is  then  added  a  tablespoon- 
ful of  milk  and  half  as  much  commercial  muriatic  acid.  The  contents  of  the 
tea  cup  then  assumes  a  bright  violet  color,  indicating  the  presence  of  wood  al- 
cohol. This  test  is  so  sensitive  that  one  part  of  wood  alcohol  in  a  million  can 
be  detected." 

Of  course,  the  test  for  wood  alcohol  is  best  performed  by  a  chemist. 

The  treatment  when  the  patient  is  seen  early  consists  of  gastric  lavage 
and  castor  oil  and  enemas  to  cleanse  the  intestinal  tract.  The  patient  must  be 
stimulated  by  hypodermic  injection  of  strychnin  or  caffein  sodium  benzoate. 
Heat  should  also  be  applied  as  well  as  the  methods  to  combat  shock.  Recently 
Harrop  and  Benedict,^  as  a  result  of  careful  study  of  a  case  of  wood  alcohol 
poisoning  in  which  they  foimd  there  was  a  marked  acidosis,  have  advocated 
intravenous  injections  of  5  per  cent,  sodium  bicarbonate  solution,  500  c.c.  re- 
peated in  eight  to  twelve  hours.  The  latter  treatment  of  the  condition  when 
the  patient  is  seen  in  the  stage  of  coma  or  unconsciousness  consists  of  active 
stimulation.  The  methods  advocated  for  relief  of  the  eye  condition  seem  to  be 
of  little  value  in  severe  cases,  though  potassium  iodid,  pilocarpin,  and  sweat 
baths  at  first,  followed,  when  the  patient's  condition  permits,  by  strychnin 
hypodermically  are  the  best  methods  to  limit  the  secondary  atrophy,  according 
to  Lambert. 

GINGER  AND  COLOGNE-WATER  INEBRIETT 

Habitual  drinkers  of  alcoholic  ginger,  capsicum,  and  lavender  preparations, 
and  eau-de-Cologne  are  practically  alcohol  habitu^  or  inebriates.  They 
drink  these  liquidb  for  the  alcohol  that  is  in  them.  The  so-called  essence  of 
ginger  (Jamaica  ginger),  which  contains  considerable  alcohol  in  some  of  its 
preparations,  is  often  used  primarily  fbr  relieving  an  attack  of  "cramps**  or 
"colic,"  and  if  frequently  repeated,  can  readily  induce  a  morbid  habit  of 
"ginger-drinking."  In  other  cases  the  craving  for  alcoholic  indulgence  (often 
hereditary),  may  have  been  aroused  by  a  social  glass  of  wine,  but,  from  a 
sense  of  shame  the  desire  has  been  kept  secret,  and  gratified  by  drinking  eau- 
de-Cologne,  lavender  essence,  or  even  tincture  of  capsicum.  Perhaps  many 
more  such  cases  exist,  and  especially  among  neurotic  women  in  good  circum- 
stances, than  are  usually  recognized. 

OFIUH-FOISONING 

Definition. — A  chronic  intoxication  due  to  the  habitual  use  of  opium 
{opiumism)  or  its  alkaloids. 

Pathology. — In  cases  of  death  from  acute  or  chronic  opium-  or  morphin- 
poisoning  there  is  nothing  distinctive  in  the  pathologic  appearances.    In  acute 

*  Jour.  Amer.  Med.  Assoc.,  1920,  bodv,  26. 
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cases  vascular  congestion  of  the  brain  and  membranes  has  been  noted;  but  even 
in  chronic  cases  the  tissue  degeneration  and  fatty  and  connective-tissue  prolif- 
erations that  are  characteristic  of  alcoholism,  are  practically  absent.  Decided 
lesions  are  usually  traceable  to  associated  affections.  The  principal  anatomic 
changes  are  those  due  simply  to  malnutrition.  Thus,  we  have  the  emaciation 
and  the  shrunken  appearance  of  cerebral  anemia,  and  pallor  and  atrophy  of  the 
cardiac  muscle  and  of  the  vascular  walls.  The  dried  and  wasted  structures, 
due  to  tissue  starvation,  are  quite  a  constrast  to  the  fat-infiltrated  or  degen- 
erated, cirrhotic,  and  inflamed  tissue  of  alcoholic  inebriety.  Direct  destruction 
of  parenchymatous  cells  is  more  evident  in  the  latter. 

Etiology. — ^The  cUmate,  country,  and  nationality  have  a  certain  disposing 
influence  in  the  development  of  opiumism  and  morphinism.  In  the  opium- 
growing  parts  of  Asia,  as  in  China,  India,  and  Persia,  where  the  climate  is  warm, 
enervating,  and  conducive  to  physical  and  moral  abandonment  during  the  greater 
part  of  the  year,  and  in  Turkey  also,  opium-eating  and  -smoking  habitues  are 
as  numerous  as  alcohol  habitu^  are  in  Europe  and  America  among  the  Cau- 
casians. 

Women  are  more  conmionly  the  victims  of  morphinism  than  men,  except 
physicians  and  druggists  as  a  class. 

Ennui  and  an  idle  spirit  of  irritation  and  adventure  among  the  sensation- 
loving  and  luxurious  sometimes  sow  the  seeds  of  an  indulgence  in  narcotics 
that  bring  forth  fruitage  in  the  form  of  a  fixed  habit. 

The  incautious  prescribing  of  morphin  and  the  too  ready  hypodermic 
use  of  the  alkaloid  by  physicians  in  treating  various  cases  of  pain  are  not  in- 
frequently the  cause  of  morphinism.  Overwork  of  the  brain,  great  business  or 
social  strains,  prolonged  worry  and  anxiety  either  with  or  without  work, 
insomnia,  remorse,  idleness,  and  secret  vices,  are  the  most  common  predisposing 
agents  of  the  morphin  habit. 

•  Paregoric,  laudanum,  chlorodyne,  and  "soothing-syrup"  are  drunk  to  a 
frightful  extent  in  large  cities  among  the  poor  and  miserable,  and  cause  great 
disturbance  of  the  health  of  the  habitues.  Heroin  is  being  used  to  an  alarming 
extent  in  spite  of  all  efforts  to  limit  its  sale. 

Symptoms. — These  may  be  in  abeyance  for  some  time,  while  the  habit 
is  forming  and  the  doses  are  still  slight.  As  the  craving  increases,  the  dose 
and  its  frequency  increase  to  keep  pace  with  the  desire.  Anemia  gradually 
develops,  with  sallowness  of  the  skin,  wasting  of  the  features  and  body,  languor, 
weakness,  functional  deterioration,  mental  depression,  anorexia,  restlessness, 
insomnia,  tremors,  irritability,  shyness,  dilatation  of  the  pupils  (except  when 
under  the  influence  of  the  drug),  and  a  characteristic  propensity  to  King. 
Cardialgia  is  often  complained  of  by  those  who  use  opium  pretty  constantly. 
The  associated  vices  of  opiumism  are  less  violent  and  inflammatory  than  those 
of  alcoholism,  and  more  secretive  and  speculative,  such  as  gambling  and  sexual 
perversions.  Itching  is  frequent,  and  especially  after  taking  the  opium  or 
morphin.  Attacks  of  chills,  followed  by  pyrexia,  with  delirium  and  traasient 
albuminuria  (renal  congestion)  occur  in  some  cases.  Diarrhea  and  dysentery 
have  been  observed  in  some  instances.  There  may  be  also  disturbances  of  the 
visual  muscular  apparatus.  Sufferers  from  painful  carcinoma  in  whom  opium 
or  morphin  is  required  for  steady  use  do  not  become,  except  in  rare  cases,  true 
morphinonianiacs. 

The  course  of  morphinism  is  that  of  a  progressive  asthenia,  in  which  cardiac 
palpitation,  dyspnea,  abdominal  and  muscular  cramps,  trembling,  fear,  sleep- 
lessness, mental  confusion,  melancholy,  slovenliness,  and  moral  obtuseness 
come  on.  Some  women,  known  to  be  kleptomaniacs,  have  been  found  to  be 
secret  opiumists.     Sexual  impotence  in  the  male,  and  amenorrhea  and  abortion 
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in  the  female,  are  common  results.  The  skin  is  wrinkled,  dry,  and  harsh,  and 
may  show  numerous  needle-scars  and  abscesses  in  those  addicted  to  the 
hypodermic  use  of  the  drug.  The  termination  is  the  direct  result  of  the  extreme 
debility  or  marasmus  or  of  some  intercurrent  affection. 

The  diagnosis  must  be  made  from  the  history.  When  the  latter  is  wanting 
because  of  a  lack  of  veracity  or  deception,  chronic  alcoholism  may  have  to  be 
differentiated  from  opiumism.  The  more  open  and  often  periodic  habits  of 
the  alcoholic  habitu^,  and  the  general  aspect  of  the  physical  and  mental  and 
complicating  conditions,  usually  show  marked  differences  between  the  two 
drug  intoxications. 

Prognosis. — ^The  likelihood  of  a  cure  is  exceedingly  remote.  On  the  other 
hand,  under  proper  conditions  much  relief  may  be  given  and  life  prolonged  for 
years.  Opium  smoking  produces  less  injurious  consequences,  and  is  more 
readily  cured  than  other  forms  of  the  addiction. 

The  treatment  is  manifestly  difficult  and  unpromising.  Institutional 
isolation,  rest,  diversion,  watchful  care,  regular  and  studied  feeding,  baths, 
and  graduated  exercise  in  the  open  air  as  far  as  possible,  but  under  surveillance 
in  order  to  prevent  the  smuggling  of  opium,  morphin,  heroin,  or  compound 
preparations  containing  them,  are  the  most  efficient  measures.  As  to  the  man- 
ner of  withdrawing  the  narcotic,  much  care,  judgment,  and  tact  form  a  sine 
gud  non  in  the  treatment.  A  sudden  and  absolute  stoppage  of  the  use  of  the 
drug  sometimes  leads  to  great  distress,  and  even  to  collapse  ("abstinence 
phenomena") ;  it  is,  therefore,  not  to  be  recommended,  as  in  chronic  alcoholism. 
On  the  other  hand,  the  too  j^adual  withdrawal  is  torturing.  A  middle  course, 
the  "rapid-gradual  method"  of  Erlenmeyer,  is  usually  resorted  to,  in  which  the 
reduction  of  the  quantity  of  morphin  or  opium  to  nothing  occupies  but  a  week 
or  ten  days.  Various  substitutes  have  been  recommended  that  generally 
prove  not  to  be  substitutes  at  all,  but  simply  act  in  a  symptomatic  way,  and 
may  lead  to  another  habit  as  bad  if  not  worse.  Such  drugs  as  cocain,  hyoscy- 
amus,  bromids,  and  chloral  have  thus  been  used.  Hare  and  others  have  re- 
ported good  results  from  the  method  of  treatment  suggested  by  Lott,  namely, 
by  the  use  of  hyoscin  hypodermically  in  large  doses  (gr.  y^ — 0.0006  every  two 
hours)  until  the  patient  is  rendered  calm  or  even  unconscious,  after  which  this 
state  is  to  be  maintained  for  several  days  and  then  the  dose  is  to  be  gradually 
diminished  so  as  to  permit  a  return  to  the  normal  condition.  Cardiac  stimulants 
may  be  needed.  The  Towns-I^ambert  method  of  treatment  is  now  widely 
adopted,  and  the  results  which  have  been  recorded  in  literature  are  most 
promising.^ 

In  the  symptomatic  treatment  of  the  morphin  habit  moderate  doses  of 
bromids,  with  cannabis  indica  and  some  such  vegetable  bitter  as  gentian,  may 
prove  useful  in  allaying  the  nervous  irritability' and  restlessness  at  night. 
Cathartics,  stomach  sedatives  alternating  with  tonics,  concentrated  foods, 
massage,  hot  and  cold  bathing,  electricity  (general  galvanisation),  and  "com- 
plete control  over  the  patient"  are  usually  indispensable  adjuncts  in  the  treat- 
ment after  the  withdrawal  of  the  opium  or  morphin.  Cardiac  stimulants, 
strychnin  and  physostigmin  salicylate  (gr.  y^^j — 0.0006)  hypodermically,  have 
been  recommended  recently  as  important  in  counteracting  the  functional 
depression  of  these  habitues.  Industrial  activity,  and  mental  and  social  diver- 
sion aijl  in  maintaining  any  improvement  made  and  in  rendering  the  i>atient 
less  liable  to  a  relapse. 

*  For  details,  see  The  Jour,  Amer.  Med.  Assoc.f  February  18,  1911,  p.  503. 
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PLUBIBISH 
(Chronic  Lead-poisaning;  Satumim) 

Definition. — A  chronic  intoxication  due  to  the  slow  absorption  of  lead, 
either  industrially  or  accidentally. 

Pathology. — ^The  principal  lesions  are  found  in  the  muscles,  periphenl 
nerves,  liver,  kidneys,  and  mucous  membranes.  The  affected  muscles  are 
wasted,  pale-yellow  in  color,  and,  in  advanced  cases,  show  a  marked  fibroid 
growth.  The  vessels  in  the  muscles  also  reveal  arteriosclerosis.  The  periph- 
eral nerves  are  affected  with  a  parenchymatous  neuritis,  and  are  especially 
involved,  with  degenerative  changes  in  the  nerve-endings  in  the  musdes. 
The  nearer  we  appraoch  the  spinal  cord  along  the  course  of  an  affected  motor 
nerve,  the  less  marked  are  the  changes,  although  in  some  cases  a  very  slight  in- 
volvement of  the  anterior  nerve-root  cells  has  been  noted.  Tlie  cord  is 
usually  normal. 

In  the  brain,  slight  meningitis  and  arteriosclerosis  of  the  cerebral  blood- 
vessels here  and  there,  with  a  corresponding  connective-tissue  growth  and 
capillary  hemorrhages.  The  liver  and  kidneys  show  parenchymatous  atrophy 
and  cirrhosis. 

Etiology. — (a)  Personal  susceptibility  to  lead-poisoning  is  greater  in  some 
people  than  in  others,  all  other  things  being  equal.  (6)  Plmnbism  is  more  com- 
mon in  advlts  than  in  children^  because  of  greater  exposure,  (c)  Sex, — ^Women 
are  more  susceptible  than  men.  {d)  Occupation  is  the  most  frequent  cause  of 
lead-intoxication.  Workers  in  white  lead  (plumbic  carbonate),  red  lead,  and 
litharge,  all  of  which  substances  are  used  as  paints,  are  especially  to  be  mentioned 
as  liable  to  saturnism.  Among  the  most  common  industrial  causes  are  the 
following:  painting,  plumbing,  lead^nining,  rolling  sheet-lead,  pottery  glaxin^ 
type-founding  and  setting,  shot-making,  dressmaking  (in  which  lead-d^'ed 
silk  thread  is  used  and  the  ends  bitten  off),  lace-making,  glass-grinding,  and 
calico-printing,  {e)  Accidental  contamination  of  food  and  drink.  Men  em- 
ployed in  the  manufacutre  of  white  lead  and  eating  lunches  in  dusty  work- 
rooms suffer  from  plumbism.  Drinking-water  stored  in  lead-lined  cisterns, 
and  passed  through  lead  pipes  is  frequently  contaminated,  especially  if  the 
water  contains  a  slight  amount  of  acid.  Flour,  bread,  biscuit,  candy,  butter, 
and  milk  may  cause  [>oisoning  by  adulteration  with  lead  chromate,  used  to  give 
a  rich,  yellow  tint  to  these  articles;  and  tobacco  wrapped  in  lead-foil  has  re- 
sulted in  saturnism.  (/)  Workers  in  lead  suffer  more  frequently  during  the 
warm  season,     (g)  Previous  attacks  greatly  increase  susceptibility. 

The  absorption  of  the  lead  takes  place  mainly  through  the  gastro-intestinal 
tract,  including  its  inhalation  as  dust,  followed  by  swallowing,  and  absorption 
from  the  skin  or  an  abraded  surface.  It  may  be  deposited  in  most  of  the 
soft  tissues  and  viscera,  but  especially  in  the  nerves,  muscles,  and  liver.  FJim- 
inaiion  takes  place  through  the  kidneys,  and  probably,  though  in  verj'  slight 
quantities,  with  the  bile  and  saliva,  and  through  the  skin. 

Symptoms. — Depending  uj)on  individual  susceptibility,  it  may  be  months 
or  years  before  the  first  manifestations  appear.  A nemia  is  an  early  and  marked 
s>Tnptom.  The  red  cells  and  heinoglobin  are  reduced  correlatively.  Boston, 
in  the  studv  of  .24  cases,  found  the  leukocvtes  to  number  between  10,000  to 
28,000  per  cubic  millimeter;  an  average  of  12,000.  The  erj'throcytes  are 
pale,  distorted,  and  show  evidence  of  punctate  basic  degeneration.  Grawitx 
and  Frey  regard  polychromatophilia  as  an  important  blood  finding  (NeedK 
The  general  nutrition  is  poor. 

The  characteristic  blue  line  at  the  l)orders  of  the  gums  is  rarely  absent, 
especially  in  those  who  are  not  scrupulous  in  their  attention  to  the  teeth- 
It  is,  as  a  rule,  most  distinct  at  the  roots  of  the  lower  canines  and  incisors,  and 
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is  formed  by  a  deposition  of  lead  sulphid.  Bluish  patches  may  also  be  met  with. 
Gowers  points  out  that  this  line  is  black  instead  of  olue,  and  is  present  only  when 
the  gums  are  slightly  separated  from  the  teeth.  Slight  jaundice  may  at  times 
be  noted. 

Colic  is  very  common  and  is  also  characteristic.  The  pains  center  around 
the  navel,  and  are  quite  severe  and  griping.  They  are  associated  with  retrac- 
tion and  rigidity  of  the  abdominal  walls,  and  with  obstinate  constipation. 
The  pains  arc  paroxysmal,  may  be  referred  at  times  to  the  epigastrium,  and  may 
be  accompanied  by  vomiting.  Between  the  paroxysms  a  dull  pain  usually 
exists  over  the  whole  abdomen.  During  the  attacks  the  pulse-tension  is  in- 
creased and  cardiac  action  lessened.  The  stomach  contents  show  no  HCl 
as  a  rule. 

Exaggerated  tendon  reflexes  may  be  present  early.  Paralyses  are  conmion 
symptoms,  and  may  either  be  acute,  subacute,  or  chronic  in  nature.  Although 
usually  localized,  pabies  are  sometimes  generalized.  The  most  characteristic 
lead-palsy  is  that  known  as  wrist-drop  (see  also  Multiple  Neuritis,  p.  1044). 
Both  fine  and  coarse  tremors  occur.  They  usually  begin  in  the  hands  and  arms, 
are  rather  constant,  and  are  aggravated  by  voluntary  effort  and  emotionid 
excitement. 

Cramps  in  the  affected  muscles  and  about  the  joints  (lead-arthralgia) 
are  occasionally  noted.  Slight  anesthesia,  especially  in  cases  of  wrist-drop, 
is  sometimes  detected  here  and  there,  but  may  in  certain  instances  be  due  to 
saturnine  hysteria. 

The  cerebral  symptoms  are  important.  The  phrase  'lead  encephalopathy** 
includes  such  manifestations  as  delirium  and  coma,  neuroretinitis,  aphasia, 
convulsions,  hemiplegia,  amaurosis,  hysteria,  and  insanity.  The  delirium  and 
coma  are  the  commonest  brain  symptoms,  and  may  come  on  suddenly  with 
tremors  and  hallucination.  Epileptic  convulsions  are  often  severe.  Hemianop- 
sia has  been  observed.  Mania  and  melancholia  occur  in  cases  of  mental  un- 
balancing, and  hysteric  outbreaks  are  seen  in  girls.  Intense  headache  is  not 
uncommon.  ''Saturnine  gout,"  so  called,  is  described  as  a  result  of  chronic 
plumbLsm.  The  kidneys  are  contracted,  the  heart  is  hypert^phied,  and 
arteriosclerosis  is  marked,  with  a  diminution  in  the  excretion  of  urea  and  uric 
acid.  The  pulse-tension  is  increased.  These  evidences  show  a  similarity  to 
gout,  and  favor  the  development  of  uratic  deposits  in  the  joints.  Lead  may  be 
discovered  in  the  urine  by  laying  a  strip  of  magnesium  in  it  and  noting  the 
deposit  of  metallic  lead  if  present  (Von  Jaksch).  Abram  asserts  that  the  ad- 
dition of  a  solution  of  anmionium  oxalate  (1  gm.  to  150  c.c.  of  water)  facilitates 
the  test.  Hematoporphyrin  may  be  found  in  the  urine.  Chronic  parotitis 
and  lead-poisoning  were  encountered  in  12  cases  by  Comby. 

Diagnosis. — ^The  history  of  exposure  to  lead-poisoiiing  is  usually  clear  in 
those  working  the  metal  in  its  various  forms.  Accidental  origins  of  saturnism 
are  often  obscure  and  very  difficult  to  trace,  although  if  the  characteristic 
wrist-drop,  the  gingival  line,  colic,  and  cachexia  be  present,  the  diagnosis  is 
readily  made. 

Alcoholic  paralysis  of  the  lower  extremities  may  be  differentiated  by  the 
history,  the  greater  prominence  of  sensory  symptoms,  and  by  the  absence  of 
the  blue  line  on  the  gums,  and  of  punctate  basophilia. 

Prognosis. — ^In  the  absence  of  the  graver  nervous,  arterial,  and  renal 
symptoms,  the  prognosis  is  good.  When  there  is  paralysis,  with  reactions  of 
degeneration,  and  especially  in  primary  atrophy  of  the  muscles,  the  prognosis 
is  generally  bad.  In  encephalopathic  forms,  and  in  cases  in  which  arterio- 
sclerosis and  renal  cirrhosis  are  manifested,  the  prognosis  is  unfavorable,  but 
depends  upon  the  extent  of  damage  done.  Pulmonary  tuberculosis  often* 
complicates  lead  intoxication. 
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Treatment. — ^The  prevention  of  plumbism  is  difficult  in  lead-working 
establishments,  owing  to  the  carelessness  and  indifference  of  both  employers 
and  employees,  and  to  the  lack  of  any  adequate  antidote  during  exposure. 
Rigid  cleanUness  is  absolutely  necessary,  especially  of  the  hands  and  nails  and 
before  eating.  Meatis  to  allay  dust  should  be  regularly  and  constantly  em- 
ployed. Milk  and  sulphuric  acid  lemonade  have  been  recommended  {(^  use 
by  workers  in  lead,  for  their  supposed  antidotal  effects.  As  perfect  ventilation 
as  possible  should  be  secured,  and  respirators  are  in  use  in  some  lead-works, 
being  worn  as  "snouts."  Potassium  iodid  should  be  given  in  chronic  plumbism, 
beginning  with  small  doses  (gr.  iii  to  v— 0.2-0.3),  given  preferably  in  milk, 
after  meals. 

In  lead-colic  hot  applications  to  the  abdomen  and  hypodermic  injections  of 
morphin  and  atropin  are  often  indicated.  Efficient  doses  of  Epsom  or  Glauber's 
salts  are  used  to  combat  the  coastipation.  Given  in  combination  with  dilute 
sulphuric  acid  (in  order  to  form  an  insoluble  lead  sulphate)  and  with  bella- 
donna, the  best  and  speediest  benefits  may  be  obtained  thereby. 

Iron  for  the  anemia,  strychnin  and  galvanism  for  the  paralysis,  miM 
diuretics  for  the  renal  deterioration,  and  nitroglycerin  or  sodium  nitrite  for 
the  arteriosclerosis  (enough  to  relieve  increasing  tension)  are  the  symptomatic 
items  of  treatment  that  are  usually  indicated.  Rarely,  hopeless  cases  of 
saturnine  encephalopathy  need  to  be  sent  to  asylums  for  the  insane. 


(Chronic  Ar8enic^p(ri9oning) 

Definition. — A  chronic  intoxication  resulting  from  the  gradual  absorptioD 
of  arsenic. 

Pathology. — ^The  peripheral  nerves  show  a  degenerative  neuritis,  and  the 
anterior  horns  of  the  spinal  cord  may  be  similarly  affected. 

Etiology. — ^The  causes  of  arsenicism  may  be  habitual,  industrial,  medicinal 
or  accidental,  and  individual  predisposition  varies.  A  neurotic  diathesis 
usually  underlies  the  habit  of  "arsenic-eating"  in  those  who  crave  the  drug. 
Not  a  few  women  suffer  from  chronic  arsenicism  as  the  result  of  the  ingestion 
of  arsenic  "to  improve  the  complexion  and  brilliancy  of  the  eye."  Men  em- 
ployed in  arsenic  works  of  various  kinds  often  suffer  from  the  chronic  poison- 
ing. For  example,  miners  and  smelters  of  arsenic  pyrites,  dyers  and  wall- 
paper workers  using  Scheele*s  or  Schweinfurth's  green,  artificial^ower  makers, 
shot-makers,  glass-workers,  and  taxidermists,  are  all  liable  on  account  of  their 
occupations.  The  medicinal  use  of  arsenic,  even  for  a  short  time,  may  in  ver}* 
susceptible  p)ersons  induce  arsenical  paralysis  (Putnam,  Osier).  Again, 
"cancer  cures"  containing  arsenic  may  cause  [>oisonous  effects.  Accidental 
arsenicism  may  come  from  living  in  rooms  where  wall-paper,  carpets,  colored 
paper  ornaments,  toys,  or  curtans  are  contaminated  with  arsenic  anilin  dyes. 
Drinkers  of  beer  may  suffer,  the  arsenic  being  derived  from  the  sulphuric  acid 
used  in  manufacturing  the  glucose  that  is  employed  in  its  manufacture. 

Symptoms. — ^There  are  anemia,  loss  of  flesh  and  strength,  dr>''ness  and 
irritation  of  the  mncos?e,  of  the  eyes,  nose,  throat,  and  upj)er  respirator)' 
tract.  Anorexia,  nausea,  and  diarrhea  indicate  the  presence  of  a  gastro- 
intestinal catarrh.  In  some  cases,  milder  than  others,  the  fat  is  well  preserved. 
Slight  puffiness  of  the  eyelids  or  eyebrows  may  occur,  and  some  epigastric 
distress  may  be  complained  of.  Marked  conjunctivitis,  occasional  dysenteric 
attacks,  loss  of  the  hair,  and  numbness  and  tingling  in  the  extremities  form  a 
commonly  observed  symptom  group.  Cutaneous  symptoms  may  appear, 
as  pigmentation  ("arsenic  bronzing"),  keratosis,  and  eczematous,  herpetic, 
urticarial,  and  pemphigoid  m»nifestations.     Albuminuria  with  casts  and  bk)od 
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mark  the  renal  irritation  that  sometimes  occurs.     A  high  blood-pressure  is 
frequently  seen. 

The  most  characteristic  evidence  of  chronic  arsenic-posioning  is  seen 
in  the  gradual  increasing  diffuse  or  multiple  neuritis.  D^ering  from  lead- 
palsy,  the  leg-extensors  and  the  peroneal  group  of  muscles  are  involved  first, 
although  the  arms  may  also  become  affected  later  (vide  Multiple  Neuritis, 
p.  1044).  Contractions  in  the  lower  and  a  finer  tremor  of  the  upper  extremi- 
ties are  apt  to  occur.  Arsenic-poisoning  may  also  cause  headache,  vertigo, 
melancholia,  and  hysteria.  The  drug  is  eUminated  by  the  kidneys  and  may 
be  found  in  the  urine.  Sometimes  a  great  toleration  of  arsenic  is  observed  in 
workmen  and  habitu^,  the  only  evidences  being  a  clear,  sallow,  waxy  complex- 
ion, a  gloomy  expression,  and  some  dyspepsia,  perhaps,  as  in  the  well-known 
Styrians. 

Diagnosis. — ^This  is  not  difficult  when  once  the  source  of  the  poisoning  is 
determined.  The  clinical  appearances  are  distinct  from  leadrdntoxicatumf 
especially  in  the  mode  of  progress  of  the  paralysis,  and  in  the  more  marked 
sensory  symptoms  combined  with  the  motor  disturbances  of  arsenicism. 
Arsenic  should  be  sought  for  in  the  urine. 

The  prognosis  is  favorable  in  most  cases  in  which  removal  from  the  ex- 
posure to  the  influence  of  arsenic  is  possible.  A  few  cases  die  from  the  great 
general  debility. 

Treatment. — Abstention  from  the  use  of  arsenic  for  cosmetic  purposes, 
avoidance  of  its  influence  in  the  arts,  care  in  its  medicinal  administration,  and 
prophylaxis  as  regards  the  possible  or  discovered  sources  of  contamination, 
form  the  first  considerations  in  the  treatment.  Elimination  of  the  arsenic 
may  be  promoted  by  the  use  of  potassium  iodid  and  purgatives.  Gastro- 
intestinal and  other  irritations  must  be  met  by  appropriate  sedative  remedies. 
Tlie  neuritis  and  palsies  require — as  soon  as  the  tenderness  and  pain  subside — 
massage  and  electricity.  Judicious  and  wholesome  alimentation  and  tonics 
are  indicated. 


(Chronic  Mercurial  Poisoning) 

Definition. — A  chronic  intoxication  caused  by  the  habitual  ingestion 
or  combined  industrial  absorption  of  mercury  in  susceptible  individuals. 

Pathology. — No  marked  pathologic  changes  have  been  noted  in  human 
beings  aside  from  the  evidences  of  oral,  gastro-intestinal,  and  renal  irritation 
and  inflammation.  It  is  not  improbable  that  the  cerebral  cortical  areas 
suffer  more  from  metallic  irritation  than  do  the  spinal  or  peripheral  nerve 
tissues. 

Etiology. — Some  persons  are  much  more  easily  mercurialized  than  others, 
(a)  Salivation  and  stomatitis  from  the  therapeutic  use  of  mercury  form  a  variety 
that  is  less  frequent  than  formerly.  (6)  Industrial  origin.  The  chief  cause  of 
chronic  mercurialism  is  the  inhalation  of  the  vapor  of  the  metal  by  artisans 
in  the  industries  in  which  it  is  used.  Thus  miners  and  smelters  and  those 
engaged  in  making  mirrors,  barometers,  thermometers,  amalgams,  felt  hats, 
vermilion  pigment,  and  artificial  teeth  sometimes  suffer  from  churonic  mercurial 
poisoning.  It  should  be  j)ointed  out  here  that  mercury  is  volatile  at  ordinary 
temperatures,  and  is  absorbed  into  the  blood  through  the  lungs,  digestive  tract, 
and  skin.  Calomel  vap)or-baths  have  caused  poisoning  in  a  few  cases,  (c) 
Purely  accidental  mercurialization  also  occurs,  (d)  Women  and  children  are 
more  susceptible  to  the  action  of  mercury  than  men.  In  all  cases  the  mercury 
exists  in  the  tissues  as  an  albuminate. 

S>mptoms. — There  are  anemia,  emaciation,  gastro-intestinal  disorders, 
stomatitis,  salivation^  maxillary  necrosis,  ulceration  of  the  gums,  loosening  of 
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the  teeth,  fetor  of  the  breath,  marked  tremors,  and  paralysis.  The  oral 
symptoms  are  not  as  prominent,  however,  as  in  acute  mercurial  poisoning. 
The  hair  falls  out,  the  nails  become  brittle,  and  pigmentation  of  the  skin  is 
seen* 

The  tremor  is  characteristic.  It  is  first  felt  or  noticed  in  the  tongue  and  lips, 
is  usually  fine,  later  coarse  and  choreiform,  and  spreads  gradually  throughout 
the  muscular  system.  It  is  aggravated  by  voluntary  effort,  and  may  cetae 
during  sleep  in  mild  cases.  Speech  is  altered.  Hysteric  tremors  may  also 
exist.  Great  irritability  and  restlessness  are  common.  Aphasia,  hemiplegia, 
hemianesthesia,  and  peripheral  neuritis  with  palsies,  occur.  There  is  no 
atrophy,  nor  are  the  reactions  of  degeneration  present  in  the  paralyzed  muscles. 
Severe  pains  may  be  present  in  the  extremities,  including  the  joints,  and  grave 
cerebral  symptoms  occasionally  develop  (stupidity,  headache,  loss  of  memory, 
insomnia,  hallucinations,  delirium,  coma,  convulsions,  and  confusional  in- 
sanity). Albuminuria  with  anasarca  may  occur.  The  effects  cS  chronic 
hydrargyrism  in  women  upon  their  offspring  are  also  important,  the  children 
being  rachitic,  weak,  sickly,  and  prone  to  tuberculosis. 

Diagnosis. — ^The  history,  the  characteristic  tremors,  paresis,  and  mental 
irritability  are  significant.  In  the  absence  of  a  history  of  exposure  to  mercurr, 
the  differentiation  from  progressive  general  paresis ,  disseminated  sderasitj 
or  paralysis  a^gitans  may  be  more  or  less  difficult. 

Prognosis. — Recovery  is  conunon  upon  the  removal  of  the  source  or  on 
removing  the  patient  from  the  source  of  the  poisoning.  Fatal  terminations 
rarely  ensue,  and  then  in  cases  of  mercurial  encephalopathy  of  a  grave  type 
and  with  a  tendency  to  idiocy. 

Treatment. — ^Prevention  of  further  poisoning  is  imperative,  and  elimina- 
tion is  to  be  promoted.  Potassium  chlorate,  with  the  tincture  of  myrrh,  and 
astringents  are  useful  for  the  occasional  stomatitis  and  salivation.  Potassium 
iodid  and  also  sulphur  baths  may  be  used  to  aid  in  the  elimination  of  the  mercury. 
Iron,  cod-liver  oil,  good  food  and  fresh  air,  and  a  free  activity,  of  the  emuno 
tories  are  useful.  For  the  marked  tremor,  sedatives  (e.  g.,  codein,  chloral, 
bromids,  belladonna)  are  recommended.  Electricity  may  be  resorted  to  for 
the  paresis. 

In  acute  mercurialization,  usually  accidental,  the  symptoms  are  similar  to 
those  belonging  to  the  chronic  form,  although  more  pronounced,  particularly 
the  degree  of  anuria. 

In  the  treatment  of  acute  bichlorid  of  mercury  poisoning  Weiss  has  used 
the  principle  of  colloidal  swelling  described  by  Fischer  as  the  basis  of  his  treat- 
ment. He  gives  alkaline  hyj>ertonic  salts  by  mouth,  by  rectum,  and  intra- 
venously, with  a  pleasant  alkaline  drink.  Sanoum  states  that  therapeutic 
efforts  should  be  directed  toward  the  accomplishment  of  two  things:  (i) 
Mechanical  removal  of  the  poison  from  the  lumen  of  the  alimentary  tract,  and 
(2)  antidoting  the  poison  before  it  leaves  the  portal  circuit,  that  is,  particularly 
before  absorption. 

FOOD  INFECnON  AND  PTOMAIN-POISONING 

In  recent  years  there  have  been  reported  an  increasing  number  of  cases 
of  serious  illness  that  have  been  traced  to  infected  and  contaminated  food. 
Undoubtedly  many  such  instances  are  now  brought  to  notice  that  in  former 
times  were  attributed  to  other  causes,  or  that  were  not  diagnosticated  because 
of  a  lack  of  knowledge.  On  the  other  hand,  the  increased  consumption  of 
canned  and  preserved  meats  has  certainly  augmented  the  Uability  to  poison- 
ing from  these  products,  as  the  reports  of  cases  show.  Lack  of  care  in  the 
inspection  and  selection  of  the  meats,  uncleanliness,  and  sometimes  unscrupu- 
lousness  in  their  handling  and  preparation,  must  result  in  infection,  putre- 
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faction,  and  toxicity.  The  infection  of  the  food  may  be  due  to  (1)  disease  of 
the  animal  or  plant  from  which  the  food  is  derived;  (2)  microbic  inoculation  of 
the  food  after  derivation  and  before  ingestion  by  human  beings;  (3)  infection 
by  toxicogenic  bacteria,  and  the  presence  of  ptomains  or  toxalbumoses.  The 
transmission  to  man  of  such  affections  in  animals  as  tuberculosis,  anthrax, 
glanders,  and  pleuropneumonia,  by  eating  the  infected  meat,  has  been  suf- 
ficiently proved.  Again,  meat  and  milk  may  become  infected  before  being 
ingested  by  the  patient,  by  pathogenic  micro-organisms,  as  of  typhoid  fever 
and  diphtheria,  or  from  the  production  of  toxins  owing  to  the  action  of  non- 
pathogenic putrefactive  micro-organisms.  A  great  many  instances  of  food 
infection,  particularly  of  meat  and  milk,  have  been  shown  to  be  due  to  the 
presence  of  saprophytic  germs,  this  happening  even  when  the  articles  of 
food  have  been  obtained  from  healthy  stock  and  have  been  kept  free  from  specific 
pathogenic  bacteria.  It  is  not,  however,  the  saprophytes  themselves  in  all 
cases,  but  the  poison  developed  in  the  food  before  it  is  eaten  or  formed  in  the 
body  afterward,  that  produce  the  symptoms  and  sometimes  death.  According 
to  Novy,  some  of  the  saprophytic  bacteria  with  which  food  is  infected  outside 
of  the  body,  under  certain  conditions,  are  capable  of  living  in  the  body  as 
parasites,  especially  on  dead  matter,  and  there  become  to»cogenic. 

The  chronic  poisons  or  ptomains  resulting  from  the  action  of  the  sap- 
roph>^tes  in  foods  are  called  "putrefactive  alkaloids" ;  those  bacterial  products 
of  a  protein  nature  are  called  "toxalbumins"  or  "toxalbumoses."  The  latter, 
according  to  Vaughn,  are  more  frequently  present  in  infected  foods.  They 
are  all  absorbed  from  the  digestive  canal. 

Poisoiiing  by  Infected  Milk  and  Milk-prodncts. — It  is  now  well  known 
that  the  cause  of  the  high  mortality  rate  among  infants  in  hot  weather  is 
traceable  directly  or  indirectly  to  die  "summer  diarrheas"  in  children  fed 
artificially,  wholly  or  partially,  with  milk  infected  by  numerous  varieties  of 
saprophytic  germs  and  thus  poisoned  by  ptomains,  such  as  tyrotoxicon. 
This  special  chemical  poison  has  been  isolated  by  Vaughan,  and  discovered  by 
him  in  cheese.  It  has  also  been  found  in  ice-cream,  frozen  custards,  and  cream- 
puffs,  and  has  caused  poisoning  symptoms  mainly  of  acute  gastro-intestinal 
inflammation,  "constriction  of  the  fauces,"  nausea  and  vomiting,  sharp, 
griping  intestinal  pains,  headache,  thoracic  oppression,  chilliness,  dizziness, 
and  sometimes  purging,  followed  by  relief  in  mild  cases.  In  the  severe  and  long- 
continued  forms,  however,  exhaustion  may  supervene,  with  subnormal  tem- 
perature, coma,  collapse,  and  death  in  the  graver  cases.  No  chemical  or 
physiologic  antidote  is  known.  Elimination  may  be  assisted,  and  stimulation 
is  needed.  Irrigation  may  be  employed  for  the  former  in  both  stomach  and 
bowels.  Strychnin,  nitroglycerin,  atropin,  and  the  aromatic  spirits  of  am- 
monia are  most  effective  as  stimulants. 

Botulism.' — ^This  is  a  type  of  food  poisoning  caused  by  the  growth  of  the 
Bacillus  botulinus  in  improperly  canned  food.  Burke^  found  the  organism 
widely  distributed  throughout  nature.  The  spores  of  this  anaerobe  are  capable 
of  withstanding  high  temperature  for  long  periods,  so  that  most  of  the  cases  of 
poisoning  reported  in  this  country  have  been  found  to  be  due  to  home-canned 
foods  improperly  sterilized.  Commercially  prepared  canned  foods  have  rarely 
been  implicated  as  factors  in  the  causation  of  poisoning  of  this  type,  probably 
on  account  of  the  more  complete  sterilization  of  the  food  by  professional  can- 
ners.  The  conditions  under  which  home  canning  is  carried  on  make  it  difficult 
to  assign  the  death  of  this  extremely  pathogenic  organism,  which  is  capable  of 

*  For  very  complete  bibliography  and  additional  references  see:  Dickson,  Mono- 
graph VIII,  Rockefeller  Institute  for  Med.  Research,  1918.  Dickson,  Burke,  and  Ward, 
Ardi.  Int.  Med.y  1919,  xxiv,  581.  Thorn,  Edmondson,  and  Geltner,  Jour.  Amer.  Med. 
Assoc.,  1919,  booii,  907. 

«  Jour.  Bacteriol.y  1919,  iv,  541. 
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resisting  steam  under  10  pounds  pressure  for  fifteen  minutes  or  a  temperature 
of  100°  C.  for  one  hour.  However,  in  the  cases  of  fatal  poisoning  reported  in 
this  country  the  food  has  been  patently  spoiled  the  majority  of  times.  In  aD 
cases  there  is  evidence  that  the  food  is  spoiled,  so  that  there  is  little  to  fear  from 
poisoning  of  this  type  if  spoiled  canned  food  is  discarded  and  no  effort  made  to 
salvage  portions  of  it.  The  evidence  of  spoiling  may  vary  from  a  frank  decompo- 
sition of  the  food  to  absence  of  gross  signs  of  spoiling,  but  as  moderately  spoiled 
food  has  the  odor  of  butyric  acid,  an  odor  resembling  "strong"  butter,  it  is  fairly 
easy  to  detect.  In  doubtful  cases  the  consumer  should  be  advised  to  cook  the 
food,  as  cooking  destroys  the  possible  toxin  in  such  material.  To  obviate  the 
danger  of  infection  of  the  canned  food  Thom  says  that  the  rejection  of  infected 
material  at  the  start  of  the  canning  and  scrupulous  cleanliness  are  essential. 

The  pathologic  picture  produced  by  the  experimental  poisoning  is  not  defi- 
nite; hyperemia  of  internal  organs  and  in  some  cases  hemorrhages  in  the  lungs 
and  abdomen  were  noted  by  Thom. 

Symptoms. — ^These  may  appear  from  four  to  thirty-six  hours  after  the 
injection  of  infected  food.  Acute  gastro-intestinal  symptoms  may  be  first  noted; 
following  these  a  choking  sensation  is  first  complained  of  associated  with  weak- 
ness, and  followed  shortly  by  huskiness  of  the  voice,  going  on  to  aphasia.  In 
addition  to  the  paralysis  of  the  hypoglossal  nerve,  partial  or  complete  paral>*5is 
of  the  other  cranial  nerve  groups  may  occur  rapidly,  and  less  frequently  pabies 
of  the  nerves  to  the  extremities.  Tftie  patient  is  extremely  nervous,  but  con- 
sciousness is  not  lost  until  shortly  before  death.  The  respirations  become  ex- 
tremely slow  and  labored  and  the  pulse-rate  also  falls  markedly  in  rate.  Deadi 
finally  results,  apparently  from  paralysis  of  the  vagus. 

The  prognosis  is  extremely  guarded.  Even  minute  doses  of  the  pcNsoo 
are  capable  of  causing  death. 

Diagnosis. — ^The  history  of  having  eaten  questionable  food,  followed 
shortly  by  symptoms  of  acute  gastro-enteritis  and  the  onset  of  cranial  nerve 
paralysis,  notably  of  the  second,  third,  fourth,  sixth,  ninth,  and  tenth  nerves, 
render  the  diagnosis  an  easy  one  to  make.  It  must  not  be  forgotten  that,  how- 
ever, either  the  gastro-intestinal  or  the  neurologic  s>Tnptoms  may  dominate 
the  clinical  picture. 

Treatment. — AntibotuHnus  serum  should  be  employed  early  in  doses  of 
from  200,000  to  250,000  units.  Prophylactic  doses  of  this  serum  should  be 
given  in  all  suspected  cases.  The  treatment  otherwise,  as  outlined  by  Jenninp, 
Haass  and  Jennings,^  is  gastric  lavage,  free  catharsis  by  castor  oil,  sedatives,  and 
support  ives. 

Meat-poisoning. — ^Various  tainted  meats,  as  mince-meat  "warmed  over," 
veal  pie,  carelessly  kept  chicken  salad,  badly  preserved  and  canned  meats, 
partially  decayed  sausages,  have  caused  violent  s^Tnptoms  of  poisoning. 
Diseased  raw  and  partially  cooked  meat  have  also  been  eaten  with  disastrous 
results.  Prolonged  cooking  may  fail  to  destroy  the  toxic  action  of  certain 
ptomains  in  infected  meats;  also,  that  meat  that  has  been  cooked  and  kept 
under  certain  conditions  mav  become  infected  with  bacteria  as  well  as  when 
it  is  raw.  Putrid  meat,  however,  has  been  known  not  to  cause  toxic  symp- 
toms. Gartner's  bacillus  {Bacillus  enteritidis)  is  probably  the  exciting  cause 
of  meat -poisoning. 

The  symptoms  caused  by  the  poisoning  are:  "(1)  those  due  to  a  true 
infection;  (2)  those  due  to  simple  poisoning"  (Mann).  Cases  of  the  fonner 
group  run  the  usual  course  of  an  infectious  disease,  often  simulating  typhoid 
fever.  Those  under  the  second  division  manifest  the  sNTnptoms  of  a  violent 
gastro-t^nteritis,  with  vomiting,  intense  colicky  pains,  purging,  fever,  accelerateti 
pulse,  nervous  prostration,  jjreat  muscular  weakness,  and  cramjw  in  the  calves 

*  Jour.  Amer,  Med,  Assoc.,  1920,  Ixxiv,  77. 
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of  the  legs.  Often  a  subsequent  subnormal  temperature,  extreme  depression, 
convulsive  movement,  vertigo,  dimness  of  vision,  dyspnea,  somnolence,  great 
soreness  of  the  mouth,  collapse,  and  sometimes  death  supervene.  The  mor- 
tality rate  varies  from  15  to  55  per  cent,  of  all  the  cases. 

Differential  Diagnosis, — Arsenic-i>oisoning  may  have  symptoms  similar 
to  those  of  ptomain-poisoning.  But,  as  Harrington  points  out,  there  are  three 
chief  points  of  difference:  in  arsenic-poisoning  there  is  swallowing  because  of 
pain;  in  ptomain-poisoning  the  pupils  are  usually  dilated  &nd  the  muscular 
prostration  is  almost  as  extreme  as  a  palsy. 

The  treatment  is  largely  eliminative,  symptomatic,  and  supportive.  The 
prophylactic  measures,  private  and  public,  are  generally  obvious. 

Poisoning  by  Fish  {Ichthyismus)  and  Shellfish. — Many  instances  of  this 
serious  form  of  intoxication  have  been  produced.  The  fish  may  contain  certain 
poison  glands,  ovaries,  etc.  Especially  is  this  true  of  certain  species  known  in 
Japan,  one  of  which  is  believed  to  cause  the  disease  called  "kakke,"  which 
prevails  during  the  summer  months  in  Tokio.  A  certain  species  of  fish  (Clupea 
venenosa)  inhabiting  the  West  Indian  waters  is  supposed  to  be  always  i>oison- 
ous,  although  the  source  or  true  character  of  the  i>oison  is  doubtful.  In  Russia 
many  cases  of  ichthyismus  have  resulted  from  eating  both  the  fresh  and  pre- 
served sturgeon  and  salmon  meat  that  are  affected  with  an  infectious  disease 
peculiar  to  the  fish.  In  Germany  and  others  parts  of  middle  Europe  a  severe 
form  of  gastritis  called  "Barbencholera"  follows  the  eating  of  sick  barbels. 

The  use  of  tainted  preserved  and  canned  fish,  eels,  oysters,  mussels,  crabs, 
lobsters,  and  the  like,  is  more  frequently  the  cause  of  symptoms  of  poisoning, 
however.  Brieger's  mytilotoxin,  the  active  poison  formed  in  some  mussels, 
and  the  eating  of  which  at  Wilhelmshaven  caused  several  epidemics,  is  probably 
developed  only  under  certain  favorable  conditions  of  saprophytic  infection. 
Deviled  crabs,  lobsters,  and  salad  have  also  caused  severe  gastro-enteritis 
because  of  contamination  with  germs  producing  ptomains.  Qysters  have  been 
known  to  convey  typhoid  infection  (tride  p.  24).  The  symptoms  of  fish- 
and  shellfish-i>oisoning  are  variable.  Sometimes  marked  cerebrospinal  mani- 
festations predominate,  with  convulsions  and  paralysis.  Dryness  and  con- 
striction of  the  throat,  dizziness,  labored  respiration,  disturbed  vision,  jerky 
speech  or  aphonia,  perhaps  rapid  pulse,  loss  of  co-ordination,  numbness,  cold- 
ness of  the  extremities,  dilated  pupils,  paresis,  collapse,  and  death  within  a 
few  hours,  may  ensue. 

Other  cases  have  a  pronounced  gastro-intestinal  or  choleraic  group  of  symp- 
toms, with  nausea  and  vomiting,  ]>ain,  tenesmus,  and  mucous  and  bloody 
stools.  In  some  of  them  marked  cutaneous  irritation  is  shown  by  erythema, 
great  heat  and  itching,  urticaria,  and  swelling.  Dyspnea,  Uvidity,  and  some- 
times delirium  have  also  been  noted.  The  prognosis  is  grave  in  many  instances. 
The  treatment  is  similar  to  the  above — namely,  emetics,  purgatives,  enemata, 
and  lavage.   The  indications  are  to  be  provided  for  as  they  arise. 

GRAIN-  AND  VEGETABLE-POISONING 

Ergotismas. — ^Epidemics  of  ergotism  have  resulted  from  the  continued  use 
of  meal  made  from  contaminated  grains  grown  on  virgin  soil.  The  parasite 
{Chmceps  purpurea)  is  a  fungus  that  infests  rye  and  other  grains;  it  does  not, 
however,  grow  readily  where  the  soil  is  well  cultivated,  and  epidemics  of  ergot- 
poisoning  are  much  less  frequent  than  formerly,  if  we  except  certain  places  in 
Spain  and  Russia.  According  to  Kobert,  three  poisonous  substances  are  found 
in  the  ergot:  ergotinic  acid,  sphacelinic  acid,  and  comutin.  The  first  of  these 
is  not  poisonous  when  taken  into  the  stomach;  the  second  is  supposed  to  cause 
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suit  of  the  action  of  the  toxic  substance,  the  anaphylatoxin,  elaborated  at  the 
time  of  reintroduction  of  the  protein.  The  foreign  protein  that  may  produce 
injury  may  be,  for  example,  blood-serum,  producing  the  well-known  serum 
sickness  following  injection  of  diphtheria  antitoxin:  it  may  be  a  plant  pollen, 
the  inhalation  of  which  causes  hay-fever  or  asthma;  but  in  the  present  discus- 
sion we  are  concerned  only  with  the  hypersensitiveness  produced  by  foods. 
This  hypersensitiveness  may  be  produced  by  any  of  the  proteins  of  the  usual 
food-stuff  which  under  ordinary  circumstances  in  non-sensitized  indi\nduals 
may  be  taken  with  impunity.  Certain  foods  are  more  likely  to  cause  anaphy- 
laxis than  others,  thus  egg,  milk,  fish,  especially  shell-fish,  pork,  mushrooms, 
strawberries,  buckwheat,  and  cheese  have  been  foutid  to  cause  hypersensitive- 
ness in  many  instances.  The  hypersensitiveness  may  be  inherited,  or  acquired 
in  some  unknown  manner.  In  the  acquired  forms  of  food  susceptibility  it  is 
to  be  presumed  that  the  gastro-intestinal  mucous  membrane  is  abnormal,  as, 
for  example,  the  seat  of  a  chronic  catarrh. 

The  symptoms  may  vary  from  a  mild  attack  of  indigestion  to  severe 
prostration  with  a  diarrhea,  abdominal  pain,  vomiting,  subnormal  temperature, 
and  a  cold  clamitiy  skin.  In  addition  to  the  general  and  gastro-intestinal  symp- 
toms, other  symptoms  may  arise  alone  or  in  combination  with  the  former. 
Thus,  asthmatic  symptoms  are  frequently  directly  dependent  upon  food  in- 
toxication, and  certain  vasomotor  and  skin  lesions  are  common,  among  which 
may  be  cited  urticaria,  angioneurotic  edema,  erythema  multiforme,  and  so 
on. 

Auer  and  Robinson  have  shown  that  alterations  in  the  heart  rhythm  and 
partial  or  complete  heart-block  may  arise  in  acute  shock.  Besides  the  acute 
manifestations  of  anaphylaxis  certain  chronic  conditions  are  apparently  at- 
tributable to  chronic  poisoning,  notably  eczema  and  asthma.  Longcope 
has  shown  that  repeated  injections  of  foreign  protein  in  animals  previously 
sensitized  produces  extensive  focal  degeneration  of  the  heart  muscle  cells  as 
well  as  those  of  the  kidney  and  liver.  It  is  thus  fair  to  presume  that  repeated 
protein  poisoning  may  be  one  of  the  causes  of  chronic  degenerative  disorders. 

Diagnosis. — Frequently  the  patient  learns  to  recognize  that  certain  articles 
of  the  diet  may  cause  a  severe  upset.  In  other  cases  the  diagnosis  may  be  made 
upon  the  symptoms,  the  correlation  of  gastro-intestinal  manifestations, 
urticaria,  and  respiratory  symptoms  indicating  the  nature  of  the  disorder. 
If  anaphylactic  poisoning  is  suspected  the  nature  of  the  offending  protein  may  be 
determined  by  skin  reactions.  These  tests  are  performed  as  is  the  von  Pirquet 
tuberculin  test  and  a  positive  reaction  is  much  the  same — a  whitish  wheal 
surrounded  by  a  well-marked  erythema  appearing  within  several  hours. 
An  aqueous  solution  of  the  suspected  food  may  be  rubbed  into  the  skin  abrasion, 
or  the  pure  protein,  which  may  be  purchased  in  the  open  market,  may  be 
employed. 

Treatment. — ^The  acute  attacks  are  handled  by  the  ordinary  measures  to 
control  shock,  viz.:  stimulation,  heat,  and  so  on.  It  is  advisable  to  empty 
the  intestinal  tract  by  an  active  purge.  Atropin  has  been  shown  to  control 
anaphylactic  shock  in  animals,  as  has  adrenalin.  They  should  be  given  hypo- 
dermically,  gr.  j^  (0.00065  gm.)  of  the  former,  10  to  15  minims  (0.6-1.0  c.c.) 
of  the  latter  in  a  1 :  1000  solution.    Calcium  chlorid  may  be  given  by  the  mouth. 

The  cure  of  hypersensitiveness  is  only  possible  when  the  offending  protein 
is  known.  It  should  be  given  in  very  small,  gradually  increasing  doses,  until 
immunity  is  secured.  For  example,  Talbot,  in  treatment  of  children  sensitive 
to  egg  albumin,  gives  minute  doses  in  capsules,  gradually  increasing  the  dose 
every  couple  of  days  until  the  child  can  take  whole  eggs  without  any  disturb- 
ance. 
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OBESITY 

(PdyBorcia  Adiposa;  lApomatona  UnwendUs) 

Definition. — Corpulence,  or  the  presence  of  an  excessive  amount  of  bodily 
fat,  may  be  said  to  begin  to  take  the  form  of  a  metabolic  disorder  when  it 
becomes  an  inconvenience  or  impairs  the  bodily  functions.  Many  recent 
writers  regard  obesity  as  being  symptomatic  of  a  variety  of  underlying  patho- 
logic conditions  (e.  g,,  pituitary  disease)  rather  than  a  disease. 

Pathology. — ^The  chief  alteration  is  the  marked  and,  in  some  instances, 
colossal  increase  in  the  fat  deposit  throughout  the  body.  Not  only  is  the  adi- 
pose tissue  greatly  increased  in  localities  where  it  is  normally  found,  but  the 
various  internal  organs  and  tissues  that  are  normally  quite  or  nearly  free  from 
fat  may  in  obesity  show  a  decided  fatty  infiltration.  The  round  fat  face, 
''double  chin,"  broad  and  deep  chest,  large  waist,  thick  and  prominent,  some- 
times overhanging,  abdominal  panni&ultis  ctdiposus,  and  bulky,  cylindric,  and 
apparently  shortened  extremities,  are  familar  appearances  postmortem  as  well 
as  antemortem. 

There  may  be  differences  in  the  number  and  size  of  the  fat-glubules  in  the 
histologic  elements.  Thus,  in  the  plethoric  form  of  obesity  the  cellular  fat- 
globules  are  larger  than  those  of  the  anemic  or  hydremic  form.  The  heari  is 
overlaid  with  fat.    Hypertrophic  dilatation  is  often  present. 

The  arteries  may  show  fatty  changes  and  chronic  endarteritis  with  sderoos. 
The  veins  are  often  affected  with  varicosities.  In  plethoric  obesity  the  blood 
shows  an  increase  in  specific  gravity  (1.062-1.070).  The  erythrocyte  count 
may  rise  to  6,000,000  per  cubic  millimeter.  Passive  congestion  and  edema 
of  the  lungs,  secondary  to  the  cardiac  weakness,  are  common.  The  liter,  Itmgt, 
and  kidneys  may  be  enlarged,  owing  to  fatty  infiltration.  Chronic  interstitial 
nephritis  may  form  a  complication. 

The  stomach  may  be  dilated,  and  often  shows  a  catarrh  of  the  mucosa. 

Pathogenesis. — Obesity  is  probably  dependent  on  a  disturbance  o( 
cell  activity,  and  this  disturbance  of  metabolism  may  be  transmitted  through 
heredity  {vide  infra).  The  overuse  of  carbohydrates  leads  directly  to  fat 
increase.  The  consumption  of  proteins  may  also  result  in  a  fat-forming 
non-nitrogenous  residue,  which  if  not  oxidized  may  produce  fatness  (see  abo 
Etiology). 

Etiology. — Among  the  chief  predisposing  conditions  are  heredity,  cUmate, 
habit,  occupation,  temperament,  age,  and  sex.  Among  543  of  my  cases,  in 
which  the  family  history  was  noted,  heredity  was  distinctly  traceable  in  60.7 
per  cent.  Gout  was  either  in  association  or  occurred  among  the  antecedents 
in  43.2  per  cent,  of  these  cases  and  the  same  was  true  of  'Rheumatism"  in 
35.5  per  cent.  The  condition  of  10  dates  from  longer  or  shorter  periods  of 
enforced  rest,  e.  g.,  following  accidents  and  infective  diseases,  as  t>'phoid  fever 
(in  4.7  per  cent,  of  543  cases).  The  disease  dated  from  child-birth  in  16.2 
per  cent,  of  the  cases  and  from  marriage  (apart  from  child-birth)  in  4.8  per  cent, 
among  437  females.  The  menopause  has  little  if  any  influence.  Corpulence 
is  much  more  frequent  among  the  inhabitants  of  hot,  moist  climates,  and  of 
low  countries  of  the  temperate  and  arctic  regions.  Thus  it  is  commonly  obser^'ed 
among  Orientals,  Dutchmen,  South  Pacific  Islanders,  Southern  Italians,  and 
certain  African  races.  Sedentary  habits  and  occupations  form  conunon 
predisposing  factors.  The  sluggish,  luxury-  and  rest-loving,  phlegmatic  tem- 
IMTament  also  favors  an  abnormal  fat  deposition.  As  regards  the  age,  poly- 
sarcia  generally  makes  its  appearance  in  persons  of  advanced  middle  life,  be- 
tween forty  and  fifty  years,  while  hereditary  obesity  dates  from  infancy  and 
<»arly  childhood ;  in  women,  it  may  appear  at  puberty  and  between  thirty  and 
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forty  years  of  age.  Women,  and  especially  Jewesses,  seem  to  be  more  subject 
to  corpulence  than  men.  Congenital  anomalies  and  monstrosities  (idiots, 
cretins,  acephali),  also  anemics'  and  hemiplegics,  are  often  excessively  fat. 
Extreme  degrees  of  obesity  are  practically  always  due  to  endocrine  dys- 
function. 

The  exciting  causes  of  obesity  are  especially  the  ingestion  of  too  much 
fat-making  food,  the  intemperate  use  of  alcoholic  beverages,  especially  beer, 
ale,  and  porter,  with  or  without  deficient  exercise.  The  fat  may  be  derived 
from  an  excess  of  albumin,  fat,  or  carbohydrates.  An  excessive  diet  of  starches 
and  sugars  acts  indirectly  as  a  fat-producer  by  lessening  the  oxidation  of  the 
ingested  fat  and  of  the  fat  formed  from  proteins,  because  the  carbohydrates 
themselves  are  so  readily  oxidized. 

Symptoms. — Obesity  is  not  accompanied  by  any  bodily  symptoms  at 
first.  Except  some  inconvenience,  and  a  sense  of  burdensomeness  during 
walking  or  working,  nothing  may  be  complained  of  for  years.  With  the  pro- 
gressive development  of  the  disease,  however,  and  particularly  with  the  in- 
volvement of  tJie  viscera,  subjective  manifestations  increase  in  number  and 
intensity.  Usually  the  earliest  troublesome  symptom  is  breathlessness  on 
exertion,  due  to  a  weak  heart  and  to  the  hampering  of  respiration  by  heavy 
chest  walls  and  the  upward  crowded  diaphragm.  In  plethoric  individuids  the  . 
face  is  red  and  congested,  as  are  also  the  mucous  membranes  (conjunctive, 
labise).  In  anemic  subjects  (usually  women)  the  skin  is  pale,  the  muscles  are 
flabby  and  w^ak;  the  pulse  is  small  and  compressible,  and  dyspnea,  palpitation, 
inclination  to  rest  often  and  sleep  much,  and  dizziness  (symptoms  of  anemia 
and  chlorosis)  are  manifested.  Chi  the  other  hand,  in  plethoric,  corpulent  sub- 
jects (usually  men)  the  muscles  are  firm  and  strong,  and  the  pulse  and  heart- 
beats vigorous;  later,  however,  the  latter  becomes  weak  and  irregular.  Brachy- 
cardia  is  not  infrequent.  MacDowell  believes  that  insuflBciency  of  either 
ventricle,  or  of  the  auricles,  is  largely  due  to  some  upset  in  the  endocrine  sys- 
tem. The  signs  of  fatty  heart  (mde  p.  664)  are  obtained  on  physical  examina- 
tion. Muscular  i>ower  may  diminish  and  irregular  fat  masses  (in  the  anemic 
variety)  in  subacuteaneous  tissue  are  obtained  on  physical  examination.  Mus- 
cular power  may  diminish  rapidly.  Intercurrent  acute  infections  (typhoid 
fever,  pneumonia)  are  badly  borne,  and  hyperpyrexia  is  usually  associated 
with  them.  In  the  anemic  form  the  blood  changes  are  of  the  chlorotic  type, 
while  in  the  plethoric  both  the  hemoglobin  percentage  and  erythrocytes  are 
increased. 

The  liver  may  show  enlargement.  The  passive  congestion  of  the  respiratory 
mucous  membrane  is  often  signaled  by  cough  and  distressing  dyspnea  and 
attacks  of  asthma.  Profuse  sweating  is  common.  There  may  be  polyuria  or 
oliguria,  according  to  the  activity  of  the  skin  and  kidneys,  at  the  same  time. 
Uric  acid  and  the  urates  are  usually  found  to  be  increased. 

Symptoms  of  gastric  catarrh  and  gastrectasia  may  occur.  Great  thirst  and 
bulimia  are  noted  in  some  instances.  Constipation  may  be  followed  by  chronic 
diarrhea.  Sexual  desire  is  often  abated,  and  azoospermia  is  not  rare.  Cor- 
pulent women  often  suffer  from  uterine  displacement  and  prolapse.  Amenor- 
rhea, sterility,  endometritis  (congestive),  leukorrhea,  and  an  aggravated  climac- 
teric are  seen  in  obese  women  also.  The  skin  is  often  irritated  (intertrigo) 
by  the  excessive  sweating,  and  by  the  friction  of  cutaneous  surfaces  in  the  folds 
of  fat,  as  under  the  breast,  at  the  abdominal  and  inguinal  folds,  and  around  the 
scrotum  and  labia.  This  may  be  followed  by  eczema.  Painful  excoriations, 
pruritus,  acne  rosacea,  and  alopecia  are  also  not  uncommon. 

Complications. — Hernia,  cardiac  asthma,  bronchitis,  pulmonary  conges- 
tion, edema,  arteriosclerosis,  albuminuria,  glycosuria,  anginal  attacks,  Cheyne- 
78 
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Stokes'  respiration,  cerebral  hemorrhage,  and  coma  may  manifest  thcmsehvs 
as  the  precursors  of  the  final  stage. 

Diagnosis. — This  is  not  difficult  in  most  cases.  Care  should  be  exercised 
in  detecting  complications  and  sequeke.  In  myxedema  the  sldn  b  thick  and 
inelastic,  and  the  physiognomy  much  altered,  while  the  lips,  tongue,  nostnh, 
and  mouth  are  all  thickened  by  infiltration. 

The  prognosis  will  depend  upon  the  peculiar  features  of  eadi  individoal 
case,  the  cause  and  its  removability,  and  upon  the  variety,  degree,  symptoms, 
and  prevailing  complications. 

Treatment. — ^Prophylaxis  is  important  in  the  earlier  years  of  those  sbovkg 
an  hereditary  predisposition  to  corpulence.  The  fat-forming  (farinaccoos) 
substances  must  be  diminished  in  the  dietary.  The  proportM>ns  of  fat  and 
protein  in  the  food  must  be  regulated  according  to  the  amount  of  muscular 
activity,  and  the  latter  should  be  encouraged  in  fresh  air,  along  with  cool 
bathing.  In  those  predisposed  to  polysarcia,  all  imprudences  in  eating  and 
drinking  should  be  cautioned  against,  and  the  quantities  of  various  artides  of 
food  and  the  time  of  eating  regulated.  Outdoor  sports  and  gymnastics  should 
be  also  gaged  accordingly. 

The  dietetic  treatment  of  confirmed  obesity  is  all  important.  Inseparable 
from  this  is  the  stimulation  of  the  bodily  forces  that  oxidize  and  destroy  the  fat 
These  two  means  are  utilized  in  the  principal  methods  of  treating  ob»ity,  and 
that  method  must  be  selected  which  invigorates,  while  at  the  same  time  it 
involves  no  weakening  of  the  patient. 

The  principal  systems  of  dietary  are  those  known  by  the  names  of  Banting 
Kbstein,  and  Oertel. 

In  ''Bantingism,"  sugars,  fats,  and  starches  are  greatly  reduced  in  the  diet- 
list;  water,  however,  is  not  restricted,  and  vinous  and  spirituous  liquors  ait 
permitted.  In  those  of  a  rheumatic  or  gouty  diathesis  Banting's  heavy  protcm 
and  alcohol  dietary  is  not  to  be  recommended.  It  is  best,  I  think,  to  exchde 
alcohol  in  most  cases,  owing  to  its  effect  in  diminishing  tissue  oxidation  and  in 
rt^tarding  cell  metabolism.  This  method  fails  to  secure  elimination  of  waste 
products. 

In  Kbstein's  diet-list  more  than  double  the  amount  of  fat  and  carbohy- 
drates is  pt^rmitted  as  compared  with  Banting's  list,  while  the  albuminous 
Hubstances  are  diminished.  Fat  is  freely  allowed,  as  this  does  not  increase 
Htored  fat  (?),  but  tends  to  impair  the  appetite,  while  sugar  and  potatoes  only 
arr  strictly  forbidden. 

Orrtel  allows  more  fat  than  Banting,  but  less  fat  and  more  (about  double 
tlir  (fuuntity)  proteins  and  carbohydrates  than  Ebstein.  The  amount  of  free 
wiitrr  piTinitted  daily  is  only  1  pint;  about  1  pint  additional  in  other  food 
\H  iillowal>I(\  This  method  is  adapted  to  cases  of  obesity  with  feeble  hearts  and 
of  tlu'  anemic  form. 

Orrtcl  writes:  "The  body  stores  up  fat  if  more  than  118  grams  of  albuniiD 
and  259  ^'rams  of  fat,  a  total  of  277  grams  (2894  calories),  are  taken  in.  On 
llir  other  hand,  110  grams  of  albumin  and  600  grams  of  starch,  a  total  of  710 
grams  (2044  calories),  may  be  given  without  producing  a  deposit  of  fat.  With 
li  mixecl  diet  the  limit  lies  near  118  grams  of  albumin,  100  grams  of  fat,  and  368 
grams  of  starch,  a  total  of  586  grams  (2923  calories)."  His  diet-table  for 
obesity  is  appended: 

Albumin.  Fat.  Carbohydrates.      Catoriea. 

Minimum 156  25  75  1180 

Maximum 170  45  120  1608 

<Vrtel  ^ives  a  special  diet-list  in  circulatory  disturbances. 
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On  the  basis  of  Voit's  laws,  Strumpell  recommends  in  the  average  cases 
125  gm.  (4  oz.)  or  more  of  albumin,  40  gm.  (1^  oz.)  of  fat,  and  150  gm.  (462  oz.) 
of  starch.  Schwennieer's  rule  differs  from  Oertel's  merely  in  the  forbidding  oif 
liquids  with  the  meals  and  in  permitting  their  use  only  after  two  hours  have 
elapsed.  Yeo's  diet-list  is  also  a  useful  guide.  In  plethoric  obesity  (usually 
associated  with  or  dependent  on  gout)  a  judicious  rearrangement  of  the  food 
(some  increase  of  the  albuminoid  substances),  coupled  with  sufficient  muscular 
exercise  (walking,  horseback-riding,  bicycling,  rowing,  swimming,  gymnastics), 
accomplish  successful  reduction,  as  a  rule.  Moritz  has  found  an  exclusive 
milk  diet  extremely  effectual. 

Increasing  weakness  of  the  heart  with  an  impeded  circulation  naturally 
diminishes  the  excretion  of  water  by  the  cutaneous  and  renal  routes.  In  such 
cases  the  circulatory  system  must  receive  careful  attention  and  the  consump- 
tion of  fluid  must  be  limited.  If  evidences  of  anemia  be  present,  the  amount  of 
liquid  may  be  much  restricted,  the  total  per  diem  not  exceeding  1  liter  (quart) 
and  the  fat-forming  dishes  rigidly  excluded.  "The  hydremic  form  must 
be  opposed  by  the  ingestion  of  an  abundance  of  albuminoid  material,  of  fat- 
producing  substance,  and  the  hydrocarbons"  (Oertel).  Cases  of  obesity  in 
which  diabetes  or  hyperglycemia  is  associated  should  receive  an  antidiabetic 
diet.  Sabbe  and  Furet  recommend  a  regimen  from  which  salt  is  entirely 
eliminated,  in  connection  with  the  ingestion  of  fluids  in  abundance,  which 
carries  off  excrementitious  products.  There  are  cases  in  which  a  large  part  of 
the  excess  of  weight  is  due  to  retention  of  water;  in  such,  a  salt->poor  diet  may 
be  employed  with  marked  success.  Under  any  system  of  dietetic  treatment 
the  patient  should  be  weighed  accurately  and  frequently,  and  the  food  limit 
be  diminished  or  modified  according  to  the  results.  The  food  may  be  weighed 
and  measured  at  first,  but  the  patient  soon  learns  to  estimate  by  bulk  the 
requisite  quantity  of  each  substance. 

The  following  dietary  illustrates  what  may  be  ordered  in  many  cases: 

Breakfast — Fruit,  as  an  orange  or  2  peaches  or  half  a  grapefruit  (without 
sugar),  or  a  soiu-  apple;  fine  wheat  bread,  1^  ounces  (0.4  gm.) ;  a  soft-boiled  egg; 
mUk,  1  ounce  (30  c.c);  saccharin,  \  gr.  (0.03  gm.);  coffee,  4J  ounces  (127  c.c). 

LtincAeon.— Caviar,  2  drams  (8  gm.) ;  lamb  chops,  sweet  breads,  boiled  ham 
(cold),  or  fowl  or  game  in  season,  3  to  4  ounces  (90-120  gm.);  salad,  1  ounce 
(30  gm.)  (with  a  small  amount  of  French  dressing);  cheese,  1  dram  (4  gm.); 
bread,  rye  or  bran,  \  ounce  (15  gm.) ;  fruit  (except  strawberries  and  bananas), 
or  instead  of  the  latter,  4  ounces  water  (120  c.c). 

Dinner, — ^Soup  (clear),  3  ounces  (90  c.c);  fish,  2  ounces  (60  gm.);  roast  or 
broiled  beef,  lamb,  veal,  or  game- or  poultry,  4  to  5  ounces  (120  to  150  gm.); 
one  or  two  of  the  following  green  vegetables:  spinach,  string  beans,  green  peas, 
celery  (stewed),  asparagus,  raw  sliced  tomatoes,  Brussels  sprouts,  Ij  ounces 
(45  gm.).  For  dessert  the  patient  may  take  plain  rice  pudding,  junket,  cup 
custards  (all  slightly  sweetened),  or  fruit  (except  strawberries  and  bananas), 
either  raw  or  cooked,  4  to  5  ounces  (120  to  150  gm.).  The  patients  may  take 
4  to  5  ounces  (120  to  150  c.c.)  of  water  when  fruit  is  not  used. 

Additionally,  a  glass  of  water  on  rising  and  three  hours  after  each  meal  is 
to  be  taken,  and  during  the  warm  season  from  1  to  3  glasses  over  this  amount. 

Galisch  recommends  the  simple  measure  of  reducing  the  amount  of  food 
taken  after  midday,  so  as  to  lessen  nourishment  at  night,  out  of  which  to  build 
fat.  Folin  and  Denis*  suggest,  as  a  perfectly  safe,  rapid,  and  effective  method 
of  reducing  the  body  weight  of  very  obese  persons,  repeated  fasts  of  increasing 
duration,  the  ammonia  or  beta-oxybutyric  acid  determination  being  used  as  a 
guide  to  the  length  of  each  fast.     . 

^  Jour,  Biol.  Cfiem.j  1915,  xxi,  183. 
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T^  mmdmamaL  ^ammamt  td  jBLinAic  oiidmtkMi),  by  exercise,  is  to  be  n^ 
in  majimcdnii  tto.  -sif  ocfTKck.  Tke^  Shm  oI  the  exercise,  and  also  the  time 
m^  v^uyaurr.  tussc  le  jftqatiwi  as-  eadk  catse  (ru/^  supra).  Unless  the  mm- 
•miar  •'xerase  le  -affiat  -vici  euiLvami^  acAtment  will  probably  f aiL  When 
fSKTtiaif  TiiararTm^  jnii  jiyinanBat  Ay  ladon  (fatty)  are  the  cause  of  symp- 
mms  if  pRCfHrnal  «m?^<^afew  ^^^^nea*  and  palpitation,  resort  may  be  had  to 
fManeFi  iy^scan  <}f  iradnaaed  wafchg  ok  tke  level  or  climbing  along  'iiealth 
ruit  Fartj  Of^snernwdu  ^  WO-     Or  the  well-known  Nauheim  or 

must  be  exercised  in  prescribing 

vho  have  atheromatous  vessels. 

safi4artor>'  nor  successful.     Causati\'e 

^  present  special  therapeutic  indica- 

T!&e  pncr  of  the  pftjmfaeea  bcny  may  reduce  the  weight,  but  b  hann- 

The  lEe  of  dtyroid  cssnct  k  qniie  cxtcBsive.  Liechtenstem,  Wendel- 
ftadt.  EwmkL  and  odiers>  hiiTv^  ifpuitgd  success  in  a  number  of  cases,  es- 
pedafij  in  those  ahdxdiiic  the  aBCflHC;  flabby,  "myxedematoid"  fcmn  of 
oiKSty.  The  Saa«  of  weveht  was  &oai  2  to  3  pounds  (1-1.5  kgms.)  in  one  week, 
aad  &$  hi^  as  2Q  poaoii?  in  two  a>  SiMar  wveks.  In  2  of  my  own  cases  belong- 
mg  to  the  category  the  ose  of  thyroid  extract  (desiccated)  in  small  doses 
(gr.  j — OUKoi,  t.  L  d- '  caused  a  proforesshne  loss  of  weight  at  the  rate  of  4  to  6 
poond?  per  week  respeccrreiy.  witimt  nqory  to  the  general  health.  In  cases 
IB  which  dietetic  meiL^me.^  with  ciMitiae  fafl,  th\'roid  insufficiency  should  be 
suspected,  and  thyroad  treaonnit  instiluteJ.  Jump  states  that  in  the  con- 
stztntioDal  or  thyrofeenoos  type,  in  which  a  smaD  or  inactive  thyroid  and  poor 
catabohsm  are  assodatrd.  thyroad  extract  nu^v  be  given  with  care.  Tliyroidin, 
the  active  principle  of  the  thyroid  glaiid,  as  shown  by  Baumann  and  Ross,  and 
iodothyrin  give  results  that  are  perh^is  as  good  as  those  of  thyroid  feeding. 
The  dried  extract  should  be  employed  and  the  commencing  dose  small  (gr. 
ss  to  i — 0.0c>-0-06».  to  be  cmduaDy  increased,  and  s\Tiiptoms  of  thyroidlsm 
are  the  signal  for  a  reduction  in  the  dotsage  {tide  Myxedema,  p.  500).  Hema- 
tinics  are  indicated  in  the  anemic  variety  of  obesity.  Arsenic  also  promotes 
metabolism  of  albumin.  Finally,  the  treatment  must  be  adapted  to  the  special 
case,  and  also  varied  from  time  to  time  to  meet  indications  and  complications 
as  they  arise. 


In  1901  Frohlich  first  described  this  condition;  it  is  characterized  by  a 
tumor  (adenoma,  carcinoma,  etc.)  of  the  hypophysis  accompanied  by  mon- 
strous general  obesity  and  atrophy,  or  delayed  development,  of  the  genital 
organs.  These  subjects  have  a  high  tolerance  to  carbohydrates.  The  syn- 
drome being  due  to  hx-popituitarism,  they  are  naturally  benefited  by  the  use  of 
extracts  of  hypophysis.  Other  glands  with  an  internal  secretion  may,  when 
their  function  is  disturbed,  produce  pathologic  obesity  (pineal  gland,  supra- 
renals). 

ADIPOSIS  TUBEROSA  SIMPLEX 

The  writer  has  described  a  condition  which  resembles  adiposis  dolorosa 
(Dercum's  disease)  clinically,  but  differs  from  the  latter  in  that  it  is  dependent 
upon  general  obesity,  and  is,  therefore,  amenable  to  treatment. 

**('ircumscrihed  fat  masses  appear  in  the  subcutaneous  tissues;  they  form 
distinct,  moderately  dense,  slightly  movable,  somewhat  flattened  tumors, 
ranging  in  size  from  a  bean  to  that  of  a  hen's  egg.  Their  number  varies  all 
the  way  from  one-half  dozen  to  two  dozen  or  more.     These  moderately  firm 
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fi^t-nodules  are  not  distributed  over  the  entire  body,  but  in  some  cases  are  con-  • 
fined  to  the  extremities,  particularly  the  lower,  and  in  others  to  the  abdomen. 
The  tumor  masses  show  no  tendency  to  fuse  together,  and  are  not  elevated 
above  the  surrounding  surface;  tuey  are  sensitive  to  the  touch,  and  may  be  the 
seat  of  pain,  which  varies  in  intensity  within  rather  wide  extremes,  being 
moderately  severe  and  distressing  in  rare  cases  and  trivial  or  even  absent  in 
the  majority  of  instances.  The  lymphatic  glands  are  not  involved,  and  the 
skin  remains  soft,  flexible,  and  non-adherent.  The  mental  processes  are  nor- 
mally active,  and  also  the  muscles;  asthenia  is  not  present,  and  there  is  no 
more  indisi>osition  to  physical  exertion  than  is  observed  in  cases  of  obesity, 
as  a  rule.  The  knee-jerks  are  present,  and  the  cutaneous  sensibility  is  unaltered, 
in  some  cases  at  least  the  mammee  and  abdominal  panniculus  adiposus  may 
be  overhanging  or  pendulous,  but  not  in  all  cases.  It  is  an  uncommon  condi- 
tion, since  it  was  noted  in  only  4  out  of  a  total  of  324  cases"  (Anders  ). 


HEAT-STROKE 

(Sunstroke;  InsolaHon;  Thermic  Feoer;  Heal-exhaitsHon;  Heat^ostraHon) 

Definition. — A  diseased  condition  the  effect  of  exi)osure  to  excessive  heat. 

Pathology. — Rigor  mortis  is  marked  and  comes  on  early.  The  high 
temperature  of  the  cadaver  accelerates  the  putrefactive  changes,  which  also 
appear  early.  There  is  considerable  venous  engorgement  of  the  brain  and  of 
the  cerebral  and  spinal  membranes;  also  of  the  lungs,  spleen,  and  conjunctiva. 
The  blood  is  fluid  and  dark,  and  the  corpuscles  are  crenated  and  do  not  tend  to 
form  rouleaux.  Parenchymatous  changes  in  the  liver  and  kidneys  may  be 
found.  Rigid  contraction  of  the  left  ventricle  is  a  notable  feature,  while  the 
right  ventricle  is  usually  dilated  with  blood.  Van  Gieson's  recent  report  of 
the  cellular  pathology  of  the  cerebrospinal  system  in  3  cases  of  sunstroke  in 
New  York  shows  an  acute  parenchymatous  degeneration  of  the  neurons  of  the 
whole  neural  axis  similar  to  that  of  "a  species  of  auto-intoxication." 

Etiology. — Anything  that  lessens  bodily  resistance  to  external  high  heat 
predisposes  to  heat-stroke.  Thus,  privation,  unsanitary  surroundings,  fatigue 
of  body  or  mind,  emotional  excitement,  worry,  and  excessive  fretfulness,  over- 
eating, indulgence  in  alcoholics  (especially),  clothing  suitable  for  cold  weather 
worn  on  hot  days,  and  previous  attacks  of  sunstroke,  are  all  conducive  to  heat- 
stroke on  exposure  to  high  temperatiu^.  Males  are  affected  more  often  than 
females,  and  the  condition  is  rare  in  childhood.  The  colored  race  is  more 
resistant  than  the  white  to  the  effect  of  the  direct  solar  rays. 

Sunstroke  occurs  in  persons  (on  land)  working  hard  under  the  direct  rays 
of  the  sun,  in  an  atmosphere  that  is  very  hot  and  humid,  still,  and  sultry. 
Soldiers  on  the  march  and  heavily  accoutered,  masons,  bricklayers,  hod-car- 
riers, roofers,  drivers,  farmers,  and  other  out-door  laborers  are  particularly 
subject  to  insolation. 

Heat-stroke  and  thermic  fever  are  terms  more  appropriately  applied  to  those 
similarly  affected  in  midsummer  while  working  in  places  not  exposed  to  the  sun, 
but  yet  close,  confined  and  excessively  hot,  such  as  glass-works,  foundries, 
ocean  steamers,  stoke-holes,  boiler-rooms,  steam  laundries,  sugar-refineries, 
kitchens,  and  the  like. 

Heat-exhaustion  (prostratio  thermica)  is  caused  under  similar  conditions  as 
the  preceding,  but  manifests  dissimilar  effects. 

The  majority  of  the  cases  of  sunstroke  occur  between  2  and  5  P.  M.,  although 

^  Amer.  Jour.  Med,  Sci,,  March,      * 
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heat-stroke  and  heat-exhaustion  may  occur  at  night  as  late  as  10  or  11  p.  m., 
as  among  bakers,  night  engineers,  and  hotel  cooks. 

The  direct  cause  of  the  symptoms  of  the  sunstroke,  heat-stroke,  or  heat- 
prostration  is  the  action  of  the  excessive  heat  upon  the  heat-centers,  or  upon 
the  vasomotor  center  or  nerves  (H.  C.  Wood),  the  former  of  which,  if  paralyzed, 
produces  thermic  or  heat-fever,  while  the  latter,  if  paralyzed,  produced  keat- 
exhattstimi,  Lambert  and  Van  Gieson,  after  a  clinical  and  pathologic  study 
of  805  cases,  hold  to  the  view  that  the  immediate  basis  of  sunstroke  is  auto- 
toxic,  with  heat  only  as  a  contributing  cause.  Sambron  contends  for  the  m- 
fective  nature  of  heat-stroke  and  thus  explains  its  endemic  and  epidemic 
proclivities. 

Symptoms. — ^Two  forms  of  heat-  or  sunstroke  are  usually  met  with: 
(1)  The  asphyxial  or  apoplectic  form;  (2)  the  hyperpyrexia!  form,  Flint  be- 
lieves that  the  majority  of  the  cases  of  sunstroke  are  combinations  of  apoplexy 
and  exhaustion.  Vallin  puts  all  cases  of  insolation  into  two  classes:  the  first 
sthenic  or  asphyxial,  corresponding  to  our  hyperpyrexial  or  congestive  variety; 
the  second,  asthenic  or  syncopal,  corres]X)nding  to  our  heat-exhaustion. 
MLxed  forms  may  occur  quite  frequently,  the  most  prominent  symptoms  being 
referable  to  the  organs  suffering  the  most,  as  the  cerebrospinal  system,  heart, 
lungs. 

Heat-apoplezy  {asphyxial  sunstroke)  is  probably  the  least  frequent  form. 
There  may  be  sudden  premonitions,  or  dizziness,  chromatopsia,  throbbing 
headache,  cessation  of  sweating,  or  dyspnea.  Sometimes  the  patient,  while  at 
work  in  the  sun,  suddenly  falls  unconscious,  a  few  convulsions  may  occur,  and 
in  this  state  he  may  die  with  s^'mptoms  of  cardiac  failure.  More  often,  in- 
sensibility is  not  so  profound  as  complete  coma,  there  b  much  restlessness, 
epigastric  "cramp"  may  be  complained  of,  also  a  sense  of  thoracic  oppression, 
and  occasionally  there  are  nausea  and  vomiting.  The  headache  may  be  in- 
tense, the  face  is  flushed,  the  pulse  is  rapid  and  full,  the  temporal  and  carotid 
arteries  are  bounding,  the  breathing  may  be  labored  and  stertorous,  the  pupils 
are  contracted.  The  skin  is  hot  and  dry,  and  may  show  petechiae.  The 
tongue  is  coated.  A  wild  delirium  has  been  observed  in  some  cases.  The 
temperature  may  be  subnormal,  and  is  not  higher  than  102°  F.  (38.8**  C.) 
in  many  instances.  In  others,  a  mild  degree  of  thermic  fever  may  be  as- 
sociated with  the  aj)oplectic  condition,  the  thermometer  registering  104*^  to 
106°  F.  (40°-41.1°  C.).  In  fatal  cases  the  coma  becomes  deeper  and  deeper, 
the  pulse  more  rapid  and  feeble,  and  Cheyne-Stokes  respiration  ihay  precede 
the  termination.  A  "mousey"  odor  about  the  body  has  been  noted.  In 
favorable  cases  the  temperature  falls  to  normal  by  lysis  in  three  or  four  days, 
consciousness  being  rapidly  regained  at  the  same  time. 

The  hyperpyrexial  variety  comprises  the  numerous  cases  of  marked  sun- 
stroke that  resemble  the  preceding  t\T>e,  with  the  addition  of  an  intensely  high 
temperature  {thermic  fever) .  The  patient  may  suddenly  become  comatose  and 
die  in  an  asphyxiated  condition,  with  a  temperature  as  high  as  110°  to  115°  F. 
(43.3°^6.1°  C.)  or  even  higher. 

Sometimes  prodomes,  as  an  anorexia,  progressively  increasing  physical 
weakness,  cramp-like  abdominal  pains,  irritability  and  restlessness,  vertigo, 
colored  and  blurred  vision,  lack  of  sweating,  a  "bursting"  headache,  and  an 
irritable  bladder  may  exist  for  several  days.  A  subconscious  (automatic) 
state,  in  which  the  patient  may  be  unaware  of  his  surroundings,  although  walk- 
ing or  even  working,  may  be  noted  for  hours  before  he  is  stricken  dowTi.  The 
onset  is  marked  by  hyperpyrexia;  the  skin  is  hot,  burning,  dry,  sometimes 
flushed  and  red,  and  sometimes  cyanotic  and  clammy;  the  eyes  are  suffused  or 
"staring  and  filling,"  with  pin-point  pupils.    There  is  a  full,  rapid,  and  non- 
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compressible  pulse,  and  coma  may  be  present.  Clonic  spasms  may  alternate 
with  either  muscular  rigidity  or  flaccidity.  Delirium,  moaning,  jactitation, 
and  explosive  expiratory  sounds  may  occur.  There  is  frequently  incontinence 
of  both  feces  and  urine.  The  temperature  is  very  high  in  most  of  the  cases, 
varying  from  105°  to  112°  F.  (40.5 "-44.4°  C.).'  The  pulse-rate  varies  with 
the  temperature,  from  90  to  160  beats  per  minute.  The  respirations  are  also 
increased  to  24  to  50  per  minute.  Many  of  the  alarming  symptoms,  including 
the  high  fever,  unconsciousness,  cyanosb,  dyspnea,  and  convulsions,  may  greatly 
subside  during  and  after  the  use  of  the  cold  bath.  Secondary  exacerbations 
occur  for  a  few  days  before  convalescence  is  established  in  the  favorable  cases 
{mde  chart,  Fig.  SO).    Some  patients  never  rally  and  die  in  a  state  of  asphyxia. 


Flf.  so. — Chut  o<  a  cmh  o<  miBtnilM.    C.  B..  aaad  tv«ntr-0UM  ytua.     Reooniy. 

Retention  of  luine  (suppression)  is  observed  at  times,  and  particularly  in  those 
accustomed  to  the  use  of  alcohol.     Leukocytosis  is  noted. 

Fatal  eompiicatiotu  of  sunstroke  are  pneumonia,  meningitis,  uremia,  and 
cardiorespiratory  paralysis. 

Heat-prostration  or  heat-exhawrtion  may  come  on  gradually  or  suddenly, 
with  prodromal  symptoms  (dizziness,  faintness,  headache,  nausea,  thirst, 
drowsiness,  yawning,  epigastric  or  lumbar  pains,  numbness,  and  tingling  of 
the  hands  and  feet).  These  are  followed  by  coldness,  clamminess,  and  pallor 
of  the  surface,  marked  muscular  weakness  and  prostration,  a  small,  febrile, 
rapid  pulse,  sighing  breathing,  syncope,  and  collapse  in  the  graver  cases. 
>  Lwnbeit  repcvts  a  case  in  the  New  Ywk  Hoqntal  ot  117.8*  F.  (47.6*  C). 
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The  temperature  at  first  is  subnormal  (95°  to  97°  F.— 35°-36.1°  C),  thou^ 
mild  thermic  fever  of  from  100°  to  102.5°  F.  (37.7°-39.1°  C.)  may  be  present 
Consciousness  is  rarely  completely  absent.  Recovery  usually  takes  place 
within  one  or  two  days,  and  in  mUder  cases,  under  prompt  and  appropriate 
treatment,  within  a  few  hours.  In  a  few  cases  of  extreme  prostration  in  weakly 
persons  death  may  ensue  from  cardiac  failure. 

Sun'traumatism  (Manson)  describes  a  condition  characterized  by  sudden 
death  from  paralysis  of  the  heart  or  respiration  after  exposure  to  the  sun. 
Siriasis  occurs  only  in  high  temperatures,  and  is  characterized  by  pulmonar>' 
congestion,  coma,  and  hyperpyrexia.  Heat  collapse  from  exposure  to  the  sun 
is  often  seen  on  hot  summer  days  and  is  too  transient  to  be  called  sunstn^. 
The  temperature  is  normal  or  slightly  elevated,  and  the  respiration  shallow 
and  rapid. 

The  sequelae  of  heat-stroke  are  quite  interesting.  Osier  relates  the  case  of 
a  patient  who  "was  subsequently  so  sensitive  to  temperatures  in  the  neighbor- 
hood of  75°  F.  (23.8°  C.)  that  he  lived  comfortably  only  in  the  cellar,  and 
finally  sought  refuge  in  Alaska." 

Chromatopsia,  severe  headaches,  irritability  and  ugliness  of  temper,  or 
delirium  may  occiu*  in  some  patients  as  soon  as  warm  weather  sets  in,  and  may 
be  due  occasionally  to  chronic  meningitis  (Wood). 

Heat-cramps  may  develop  among  those  exposed  to  high  artificial  heat 
while  doing  muscular  work — e.  ^.,  stokers  on  steamships,  workers  in  iroD 
foundries.  It  is  essentially  a  continuous  fibrillary  contraction  of  the  musdes, 
especially  those  of  the  calves.  The  condition  is  attributable  to  an  acute 
degenerative  process  in  the  muscles  (Edsall).  Painful,  tonic  spasms  of  the 
muscles,  more  particularly  of  the  forearms  and  legs,  occur  in  paroxysms,  lasting 
from  one-half  to  one  minute.  The  duration  of  an  attack  of  heat-cramps  b 
usually  less  than  twenty-four  hours,  and  it  is  followed  by  muscular  soreness  and 
slight  exhaustion. 

Diagnosis. — Bearing  in  mind  the  characteristic  differences  that  are  out- 
lined above  between  sunstroke  (asphyxial  and  h^T)erp}Texial  forms)  and  heat- 
exhaustion,  the  diagnosis  is  not  difficult.  The  history  and  circumstances  at- 
tending the  seizure  are  also  important  factors.  From  other  affections,  as 
acute  alcoholism,  meningitis,  uremia,  and  cerebral  apoplexy,  the  differentiation 
is  readily  made  by  noting  the  previous  history,  mode  of  attack,  presence  or 
absence  of  thermic  fever,  state  of  consciousness,  urine,  skin,  pupils,  pulse, 
respiration,  and  nervomuscular  apparatus.  Malaria  can  be  excluded  by  a 
blood  examination. 

Prognosis. — This  is  usually  favorable  in  cases  of  heat-prostration  and 
heat-cramps.  It  is  less  so  in  sunstroke,  but  in  all  cases  it  depends  on  the 
severity  of  the  stroke,  the  previqus  health  and  habits  of  the  patient,  the  com- 
plications, and  the  promptness  and  facility  of  the  treatment.  In  general,  cases 
in  which  unconsciousness  lasts  from  twenty -four  to  forty-eight  hours  terminate 
fatally.  The  mortality  rate  during  a  prolonged  period  of  hot  and  humid 
weather  may  be  very  high,  ranging  from  15  to  50  per  cent.  In  New  York  City, 
during  the  week  ending  August  15,  1896,  out  of  a  total  number  of  1810  deaths, 
648  were  reported  as  due  to  sunstroke  (Lambert). 

Treatment. — Prophylaxis. — ^This  is  highly  imperative  in  hot,  sultr.* 
weather,  in  which  persons  must  work  in  the  sun  or  in  poorly  ventilated  and 
highly  heated  closed  places.  Workmen  should  be  taught  and  warned  privately 
and  publicly,  as  through  the  medium  of  the  press  and  Health  Board  circulars, 
to  take  extra  precautions  during  hot  weather,  to  work  and  sleep  in  as  well- 
ventilated  rooms  as  possible,  and  to  secure  artificial  ventilation,  if  necessary. 
They  should  live  regular  and  temperate  lives,  avoiding  alcohol  and  heavy 
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eating;  oatmeal  water  should  be  drunk,  light-weight  and  light-colored  clothing 
should  be  worn,  and  the  direct  rays  of  the  sun  should  be  avoided  as  much  ais 
possible.  The  condition  of  the  skin  should  be  watched  and  care  taken  that 
sweating  continues  freely.  Shelter  or  rest  should  be  sought  at  once  if  sweating 
stops.  Cool  wet  cloths  or  green  leaves  should  be  worn  inside  a  light  straw  hat, 
and  sometimes  it  may  be  necessary  for  employers  to  shorten  the  hours  of  labor 
during  the  hottest  part  of  the  day. 

Treatment  of  the  Attack. — Cases  of  ordinary  heat-prostraiion  seldom  require 
much  treatment  beyond  the  removal  of  the  patient  to  the  shade  of  a  compara- 
tively cool  place,  loosening  all  constricting  clothing,  spraying  with  cool  water,  the 
use  of  ammonia  or  amyl  nitrite  inhalations,  and  of  the  aromatic  spirits  of 
ammonia  or  nitroglycerin  by  the  mouth.  If  the  temperature  is  subnormal 
and  collapse  threatens,  a  hot  bath  is  advisable.  Strychnin  and  digitalis  may  be 
used  for  a  day  or  two  to  combat  the  nervomuscular  weakness. 

Heat-stroke,  especially  the  hyperpyrexial  cases,  must  be  promptly  treated 
by  the  application  of  the  ice-baUi  (ice  floating  in  a  tub  of  water),  temperature 
about  40°  F.  (4.4°  C),  or  by  rubbing,  by  the  cold  pack,  or  by  the  needle-spray 
with  iced  water  for  the  purpose  of  overcoming  the  vasomotor  depreciation. 

In  the  asphyxial  cases  venesection  is  frequently  indicated.  The  subcuta- 
neous or  intravenous  injection  of  physiologic  salt  solution  (F.  A.  Packard) 
may  be  a  valuable  procedure  in  many  cases.  Wooley  advises  a  solution  pre- 
pared as  follows: 

Sodium  chlorid,  30  gm.; 

Sodium  carbonate  (crystallized),         20  gm. ; 
Water,  1000  c.c. 

To  be  given  slowly  per  rectum.  For  intravenous  use  the  following  is  recom- 
mended: 

Sodium  chlorid,  14  gm.; 

Sodium  carbonate  (crystallized),  10  gm. ; 

Water,  1000  c.c. 

To  aid  in  the  reduction  of  the  cerebral  pressing  lumbar  puncture  should 
be  done.  External  stimulation  should  be  applied  to  the  precordium  by  mustard 
and  to  the  feet  by  hot  bottles,  and  hypodermic  injections  of  nitroglycerin, 
strychnin,  atropin,  brandy,  camphor,  or  ether  are  useful.  Ice  should  be 
rubbed  over  the  head  constantly.  Care  should,  however,  be  taken  to  see 
that  the  temperatiu^  is  not  reduced  too  far.  A  temperature  of  about  102° 
F.  (38.8°  C.)  should  be  the  signal  for  cessation  of  the  ice-bath,  and  for  the 
removal  of  the  patient  to  a  cot,  where  he  is  to  be  rubbed  dry  and  allowed  to  rest 
imtil  an  exacerbation  of  fever  indicates  the  reapplication  of  the  cooling  measures. 
Ice-water  enemata,  with  or  without  brandy,  are  often  useful  adjuvants.  The 
needle-spray  of  cold  water  is  an  excellent  nervous  stimulant  as  well  as  anti- 
pyretic. It  is  given  while  the  patient  lies  on  a  Kibbee  or  netting  cot,  or  on  a 
cot  covered  with  a  rubber  sheet  so  arranged  as  to  drain  into  a  pail  or  trough. 
Internal  antipyretics  are  seldom  well  absorbed,  and  their  depressant  action  is 
so  well  known  as  to  discourage  their  use  in  place  of  hydrotherapy.  Hutchinson, 
Coplin,  and  Bevan  recommend  highly  the  use  of  morphin  to  control  the  con- 
vulsions of  heat-stroke.  Chloroform  has  also  been  advised.  Artificial  respira- 
tion in  the  asphyxial  cases,  kept  up  until  other  measures  and  stimulants  have 
time  to  act,  may  be  the  means  of  saving  Ufe. 

After  the  reduction  of  the  hyperpyrexia  the  patient  should  be  lightly  covered 
on  a  cot  placed  in  a  cool  place.    An  ice-cap  should  be  applied  to  his  head,  and 
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small  pieces  of  cracked  ice  may  be  given  to  allay  gastric  irritability,  with  calomd 
to  open  the  bowels  if  necessary.  Albumin-water,  skimmed  milk,  buttermilk, 
unfermented  grape-juice,  junket,  and  the  like  may  be  given  for  several  daj-s 
preparatory  to  the  ingestion  of  heavier  food.  If,  as  sometimes  happens,  free 
diaphoresis  does  not  come  on  after  the  reduction  of  most  of  the  fever  and  the 
stimulating  treatment,  a  hot  bath  may  be  given,  and  perhaps  aided  by  the 
hypodermic  injection  of  pilocarpin  in  urgent  cases.  Sequela  must  be  treated 
on  general  principles. 

In  heat-collapse  "treatment  consists  in  removing  the  patient  to  a  cool  or 
shady  place,  loosening  the  clothing,  and  spraying  the  face  and  body  with  cold 
water.  He  should  be  given  a  cup  of  strong  tea  or  coffee.  A  hypodermic  in- 
jection of  strychnin  or  camphor  may  be  needed.''  For  the  violent  muscular 
spasms  {heat-cramps — vide  p.  1240)  chloroform  by  inhalation  affords  temporary- 
relief,  and  warm  baths  are  recommended  for  their  relaxing  effect.  H.  M. 
Welsh^  has  employed  apomorphin,  in  doses  varying  from  gr.  ^^  to  ^,  as  i 
relaxant  in  the  severe  cases. 

The  increased  susceptibility  to  repeated  attacks  of  insolation  (after  the 
first  attack)  makes  it  necessary  to  avoid  exposing  to  heat  ever  after,  and,  if 
possible,  to  seek  a  cooler  cljmate  during  the  hot  months. 

^  Joiur,  Amer,  Med,  Auoc.f  July  22,  1016,  p.  285. 
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Anemia,  1025 
Anopheles  claviger,  333 

crucians,  333 

febrifer,  333 
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Anopheles  maculipexmis,  333 
nigripines,  333 
punctipennis,  333 
quadrimaculatus,  333 
Anorexia,  797 

nervosa,  1180 
Anosmia,  1049 

hysteric,  1179 
Anterior  poliomyelitis,  acute,  1088 
Anthracosis,  558 
Anthrax,  296 
bacteriology,  296 
clinical  history,  297 
diagnosis,  298 
ed^ma,  297 
etiolog>'.  296 
external,  297 
inmiunity  to,  297 
internal,  298 
modes  of  infection,  297 
patholo^,  296 
prognosLS,  298 
treatment,  298 
Antiperistalsis,  845 

Antipneumococcus  serum  in  lobar  pneu- 
monia, 118 
Antistreptococcic  serum  in  scarlet  fever, 

211 
Antitoxin  treatment  of  diphtheria,  163 

of  tetanus^  306 
Anuria,  hy«tenc,  1181 
Aorta,  abdominal,  aneurysm  of,  707 
pseudo-aneurysmal  dilatation,  707 
thoracic,  aneurysm  of,  700.     See  also 
Aneurysm  of  thoracic  aorta. 
Aortic  incompetency,  615 
diagnosis,  619 
etiology,  616 
pathology,  615 
symptoms,  617 
insufficiency,  615 
regur^tation,  615 
stenosis,  620 
Aortitis,  acute,  692 
chronic,  692 
syphilitic,  692 
Apid<-hand,  1104 
Aphasia,  1022 
auditory,  1024 
cortical,  1025 
subcortical,  1025 
Broca's,  1025 
conduction,  1025 
Marie's  theory  of,  1026 
motor,  1025 
cortical,  1025 
subcortical,  1026 
optic,  1024 
sensory,  1024 
visual,  1024 
cortical,  1025 
subcortical,  1025 
Wernicke's,  1026 
Aphemia,  1025 
Aphonia,  hysteric,  1180 

spastic,  1066 
Apntha  cachectica,  713 
Aphthae,  Bednar's,  713 


Aphthongia,  1072 
Aphthous  fever,  316 

stomatitis,  712 
Aplasia  axialis  extracorticollis,  1140 

of  Pelizaeus  and  Merzbacher,  1140 
Aplastic  anemia,  460 
Apoplexy,  1114 

capillary,  1121 

delayed,  1115 

heat-,  1238 

ingravescent,  1117 

meningeal,  1083 

pancreatic,  912 

serous,  1117 

spinal^  1084 
Appendicitis,  820 

bacteriology,  823 

catarrhal,  821 

chronic,  830 

clinical  history,  824 

consequences  of  perforation  in,  822 

diagnosis,  828 
differential,  828 

etiology,  823 

interstitial  or  parietal,  821 

localized  abscess  in,  826 

obliterative,  821 

pathology,  821 

recurrent,  830 

relapsing,  830 

scrotal,  822 

treatment,  832 

ulcerative,  821 
Appendix  dyspepsia,  831 

vermiformis,  anatomy,  820 
Appetite,  749 

excessive,  797 

loss  of,  797 
Apraxia,  1025,  1026 
Aptyalism.  725 
Arachidic  oronchitis,  518 
Arachnida,  parasitic,  374 
Arborization  block,  683 
Argyll  Robertson  pupil,  1029,  1055 
Arhythmia,  678 

sinus,  678 
Arithmomania,  1169,  1190 
Arsenic  neuritis,  1045 
Arsenicism^  1224 
Arsenic-poisoning,  chronic,  1224 
Arsphenamine,  393 

in  syphiUs,  394^  1146 

in  tabes  dorsahs,  1154 
Arterial  disease,  syphilitic,  692 

sclerosis,  693.    See  also  Arteriosderosis. 
Arteries,  coronary,  diseases  of,  666 

diseases  of,  692 

in  t5rphoid  fever,  20 

renal,  aneurysm  of,  709 

syphilis  of,  389 

tuberculosis  of,  280 
Arteriocapillary  fibrosis,  693 
Arteriosclerosis,  693 

cerebral  type.  696 

circumscribed,  693 

clinical  history,  696 

diagnosis,  697 

diffuse,  694 
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BaciUus  of  tuberculosis,  inhalation,  231 
inoculation  with,  230,  233 
sources,  230 
swallowing,  232 

of  typhoid  fever,  21 

distribution  in  body,  21 
outside  of  body,  ^ 

pertussis,  220 

pestis  bubonicse,  142 

pseudodiphtheria,  152,  153 

rhinitis,  504 

scarlatime,  202 

tuberculosis,  229 

xerosis,  153 
Bacony  infiltration  of  hver,  875 
Bacteria  in  urine,  955 
Bacteriuria,  955 
Bagdad  boil,  330 
Balantidium  coli,  326 
Banting^s  diet  in  obesity,  1234 
Banti's  disease,  461 
Barlow's  disease,  443 
Basal  metabolism,  497 
Basedow's  disease,  493 
Basic  meningitis,  posterior,  1080 
Bastedo's  test  in  chronic  appendicitis,  830 
Bastian's  g^ossokinesthetic  center,  1023 
Beast  mimicry,  1178 
Bedbug,  375 
Bednar's  aphthse,  713 
Bed-eores  in  t3rphoid  fever,  30 
Beef  tapeworm,  357 
Beer-heart,  651 
Belching,  793 
Bell's  mania,  1138 

palsy,  1060,  1123 
Bence^ones  albumose,  944 
Benzol  in  leukemia,  477 
Beriberi,  436,  1045 

course,  439 

diagnosis,  438 
differential,  439 

distribution,  436 

etiolo^,  436 

historical,  436 

infantile,  437 

pathology^  436 

polishecfrice  in  etiology,  437 

prognosis,  439 

symptoms,  438 

treatment,  439 

varieties,  438 
Bemhardt's  disturbances  of  sensation,  1201 
Biceps  jerk,  1028 
Bichlond   of  mercury  poisoning,   acute, 

1226 
Big-jaw,  318 
Bile-acids  in  urine,  947 
Bile-ducts,  carcinoma  of,  867 

common,  inflammation  of,  856 
obstruction  of,  863 

cystic,  obstruction  of,  864 

stenosis  of,  869 
Bile-pigment  in  urine,  947 

tests  for,  857 
Bilharzia  hsematobia,  351 
Biliary  calculi,  860 

colic,  treatment,  866 


Bilious  pneumonia,  111 

Bita  higoidea,  857 

Black  death,  141.    See  also  Plague. 

small-pox,  190 
Blackwater  fever,  344,  940 
Bladder,  diseases  of,  1001 

hemorrhage  from,  1005 

irritabiUty  of,  1006 

neoplasms  of,  1005 

neuroses  of,  1006 

reflexes,  1029 
Bladder-worm  disease,  352 
Blepharospasm,  1059 
Blindness,  day-,  1050 

hysteric,  1179 

mind-,  1025,  1053 

night-,  1050 

soul-,  1132 

word-,  1024 
Block,  heart-,  682.    See  also  Heartrblock* 
Blocked  pleurisy,  576 
Blood,  diseases  of,  447 

in  chlorosis,  449 

in  diabetes,  405 

in  diphtheria,  152 

in  Hodgkin's  disease,  482 

in  leukemia,  475 

in  lobar  pneumonia,  104 

in  pernicious  anemia,  455 

in  secondary  anemias,  463 

in  tjrphoid  fever,  21,  36 

in  unne,  938 

non-protein  nitrogen  of,  test  for,  in  esti- 
mating renal  function,  958 

urea,  unc  acid,  creatinin  test  for  renal 
function,  957 
Blood-corpuscles,  red,  in  urine,  959 
Blood-fluke,  351 
Blood-pigments  in  urine,  940 
Blow-fly,  376 

Boas-Ewald  test-breakfast,  749 
Boas  resorcin  test  for  free  hydrochloric 

acid,  750 
Bodo  urinarius,  326 
BoU,  Bagdad,  330 

Delhi,  330 
Boiling  test  for  albuminuria,  942 
Bones  in  typhoid  fevet,  39 
Bordet>-Gengou  bacillus,  220 
Boston's  pipet  test  for  albuminuria,  943 
Bot  flies,  376 
Botulism,  1227 
Bovine  hearty  615,  649 

tuberculosis,  230 
Brachial  plexus,  diseases  of,  1073 
Brachycardia,  676 
Bradycardia,  676,  684 

hysteric,  1180 

symptomatic,  676 
Brain,  abscess  of,  1126 

acute  softening,  1120 

anemia  of,  1112 

aneurysm  of,  1114 

angioma  of,  1130 

carcinoma  of,  1130 

cholesteatoma  of,  1130 

cysticerci  of,  1130 

diseases  of,  1111,  1140 
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Brain,  disturbances  of  circulation,  1111 
echinococcus  of,  356 
edema  of,  1113 
embolism  of,  1120 
cnchondroma  of,  1130 
fibroma  of,  1130 
glioma  of,  1130 
summa  of,  1130 
hemorrhage  of,  1115 
hydatids  of,  1130 
h)rperemia  of,  1112 
iimammation  of,   1126.     See  also  Efir 

cephalitis. 
liix)ma  of,  1130 

localization  of  functions  in,  1017 
myxoma  of,  1130 
osteoma  of,  1130 
passive  congestion  of,  1112 
sarcoma  of,  1130 
syphilis  of,  382 
thrombosis  of,  1120 
tubercle  of,  1130 
tuberculosis  of,  278 
tumors  of,  1130 
vascular  regeneration  of,  1113 
wet,  1081 
Brain-cystis,  1130 
Brand  bath  in  typhoid  fever,  51 
.Brazilian  dermal  leishmaniasis,  330 
Break-bone  fever,  139.    See  also  Dengue. 
Breast,  chicken-,  733 

hysteric,  1180 
Breast-pang,  686 
Brickmaker's  anemia,  364 
Bright's  disease,  acute,  971 

chronic,  978,  982 
Brill's  disease,  63 
Broca's  aphasia,  1025 

convolution  psychomotor  center,  1023 
Bronchi,  diseases  of,  516 
Bronchial  asthma.  528 
glands,  tuberculosis  of,  237 
spirochetosis,  397 
stenosis^  527 
Bronchialis  spirochajta,  397 
Bronchiectasis,  520,  524,  550 

tuberculosis  and,  differentiation,  526 
universal,  525 
Bronchitis,  acute,  517 
diagnosis,  518 
etioloej',  517 
patholo^,  517 
prognosis,  519 
symptoms,  517 
treatment,  519 
capillary,  516 
catarrhal,  516 
chronic,  520 
diagnosis,  522 
etioloK>%  520 
pathok)gy,  520 
prognosis,  523 
symptoms,  522 
treatment,  523 
croupous,  532 
diagnosis,  differential,  518 
eosinophilic,  522 
fetid,  522 


Bronchitis,  fibrinous,  532 

hypostatic,  521 

in  lobar  pneumonia,  108 

mucous,  532 

varieties.  521 
Bronchocele,  491 
Bronchopneumonia,  122,  516 

bacteriology,  123 

dia^osis,  125 
(Efferential,  125 

diet  in,  127 

duration,  124 

etioloor,  122 

general,  124 

pathology,  122 

primary^  123 

prognosis,  126 

prophvlaxis,  127 

resembling  tuberculosis,  125 

secondary,  123 

symptoms,  123 

treatment,  127 
Bronchopneumonic    phthisis,    acute,    in 

children,  248 
Bronchopulmonary  hemorrhage,  538 
Bronchorrhagia,  538 
Bronchorrhea,  521 

serosa,  521 
Brown  atrophy  of  heart,  670 
Brown-Sdquard's  paralysis,  1034 
Brudzinski's  sign  in  cerebrospinal  menin- 

dtis,  90 
BiiDO,  parotid,  725 

Bubomc  pla^gue,  141.    See  also  Plague. 
Buccal  psoriasis,  723 
Bug.  harvest,  374 
Buhl's  disease,  471 
Bulbar  paralysis,  1087 

asthenic,  1213 
Bulimia.  797 

Bundle  branch  block,  683 
Button,  atheromatous,  693 


Cachexia,  malarial,  342 
miners',  364 
strumipriva,  502 

Cachexie  pachydermique,  500 

Caisson  disease,  1085 

Calcareous  degeneration  of  heart,  670 

Calcification  of  heart,  670 

Calcium  oxalate  in  urine,  952 

Calculi,  biliary,  860 
intestinal,  ^b 
pancreatic,  916 
renal,  967 

Calculous  cholecystitis,  860 
pyelitis,  991 

Calliphora  vomit oria,  376 

Calmette's  ophthalmic  reaction  in  tuber- 
culosis, 264 

Camp-fever,  59 

Cancer  of  liver,  syphilis  and,  differentia- 
tion, 386 

Cancerous  peritonitis,  924 

Cancnim  oris,  718 

Capillarj'  apoplexy,  1121 
bronchitis,  516 
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Capillary  pulse,  Quincke's,  618 

Capsule,  internal,  1020 

Caput  medus®  in  portal  cirrhosis  of  liver, 

893 
Carbon  bisulphid  neuritis,  1045 
Carcinoma,  green,  479 
Lobstein^s,  837 
of  bile-ducts,  867 
of  brain,  1130 
of  esophagus,  740 
of  intestine,  842 
of  kidney,  999 
of  liver,  898 

medullary,  899 
of  lun^,  559 
of  memastinum,  590 
of  pancreas,  913 
of  peritoneum,  931 
of  pleura,  589 
of  spleen,  907 
of  stomach,  781 
clinical  history,  782 
complications,  784 
diagnosis,  785 

diderential,  786 
etiolo^,  781 

g^nerS^  course  and  duration,  785 
tent  forms,  785 
patholo^,  781 
progressive  pernicious  anemia  and, 

differentiation,  457 
symptoms,  784 
treatment,  787 
insufficiency  of,  794 
Cardiac  aneurysm,  671 
valvular,  671 
asthma,  530 

clots  in  lobar  pneumonia,  109 
diseases,  combined  forms,  636 
hver,  872 
thrombosis,  648 
Cardialgia,  795 
Cardiospasm,  794 
Cardiovascular  hvpertensive  disease,  966 

symptoms  in  rneumatism,  174 
Carditis,  660 

Carrel-Dakin  treatment  of  tetanus,  306 
Carriers^  paratyphoid,  58 

tjrphoid  fever,  24 
Caseation  in  tuberculosis,  228 
Casts,  tube-,  in  urine,  958 
Catalepsy,  hysteric,  1178 
Catarrh,  acute  gastric,  760 
gastro-intestinal,  811 
nasal,  504 

suffocative,  of  Laennec,  518 
autumnal,  507 
chronic  nasal,  505 
dry,  522 
intestinal,  804 
chronic,  805 

secondary  or  complicating,  805 
Catarrhal  appendicitis,  821 
bronchitis,  516 
cystitis,  1001 

diffuse  ulcer  of  intestine,  820 
dysentery,  66 
enteritis,  804> 

79 


Catarrhal  fever,  epidemic,  130.     See  also 
Infiuema. 
gastritis^  acute,  760 

chrome,  765 
icterus^  856 
laryngitis,  acute,  510 
stomatitis,  711 
tonsillitis,  acute,  727 
Cauda  equina,  1031 
lesions  of.  1102 
Cecum,  movable,  831 
Celiac  axis,  aneurysm  of,  708 

disease,  815 
Central  pneumonia,  110 
Centrum  ovale,  1020 
Cephalic  tetanus,  305 
Cephalodynia,  312 
Ceroomonas  hominis,  326 

intestinalis,  326 
Cerebellar  ataxia,  hereditary,  1108 
Cerebellum,  1022 
Cerebral  hemorrhage,  1115 
leptomeningitis,  1079 
localization,  1017 
pachymeningitis.  1077 
paralysis  of  children^  1123 

of  childhood,  atomc  astasic  type,  1124 
softening,  acute,  1120 
syphilis,  1144 
Cerebrospinal  meningitis,  85 
arthritis  in,  90 
bacteriology,  86 
clinical  history,  87 
complications,  90 
diagnosis,  91 
differential  diagnosis,  92 
duration,  93 
etiology,  86 

Flexner's  curative  serum  in,  94 
forms,  91 

Herrick's  treatment  in,  95 
historic  note,  86 
immunity  in,  93 
incubation  period,  87 
Kemig's  sign  in,  90 
lumbar  puncture  in,  92 
Macewen's  sign  in,  90 
modes  of  conveyance,  87 
pathologjr,  86 
predisposing  causes,  87 
prognosis,  93 
prophylaxis,  93 
sequeb,  93 
specific  therapy,  94 
s3rmptoms,  cutaneous,  89 
gastro-intestinal,  89 
organs  of  special  sense,  89 
renal,  90 
treatment,  94 
syphilis,  1145 
Cervical  plexus,  diseases  of,  1073 
Cervicobrachial  neuralgia,  1041 
Cervico-occipital  neuriugia,  1041 
Cestodes,  352 
Chalicosis,  558 
Chancre,  377 

Charcot-Marie-Tooth  type  of  progressive 
muscular  atrophy,  1047 
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Charcot's  disease,  1105 
intermittent  fever,  863 
migraine  ophthalmique,  1054 
Cheirokinesthetic  center,  1023 
Chest  muscles  in  tuberculosis,  263 
Chicken-breast,  733 

in  rachitis,  432 
Chicken-pea  poisoning,  1230 
Chicken-pox,  198.     See  also  VariceUa, 
Child-crowing.  513 
Children,  cerebral  paralysis  of,  1123 
atonic  astasic  type,  1124 
essential  paralysis  of,  1088 
typhoid  fever  m,  40 
Chills  and  fever,  331 
Chlorids  in  urine.  954 
Chloroform  test  tor  bile-pigment  in  urine, 

947 
Chloroleukosarcoma,  478 
Chloroma,  478 
myeloid,  478 
Chloromyelosarcoma,  478 
Chlorosis,  447 
blood-examination  in,  449 
diagnosis,  450 
etiology,  447 
mask^,  450 
patholo^,  447 
prognosis,  450 
rubra,  448 
symptoms,  448 
treatment,  450 
Choked  disk,  1051 
Cholangitis,  863 

suppurative,  863 
Cholecystitis,  acute  infectious,  859 
calculous,  860 
chronic,  860 
recurrent,  860 
Cholelithiasis,  860 
Cholemia,  857 
Cholera  algida,  73 

Asiatic,  73.    See  also  Cholera^  epidemic. 
epidemic,  73 
algidity  in,  77 
asphyxic  form,  78 
circulatory  system  in,  74 
clinical  history,  76 

types,  77 
collapse  in,  77 
complications,  77 
diagnosis,  differential,  78 
etiology,  75 
foudroyant  form,  78 
gastric  symptoms,  76 
historic  note,  73 
immunity  in,  76 
incubation  period,  76 
modes  of  infection  in,  75 
muscle  cramps  in,  76 
pathology,  74 
predisposing  causes,  75 
prognosis,  78 
prophylaxis,  78 
reaction  stage  in,  77 
respiratory  organs  in,  75 
serous  diarrhea  in,  76 
treatment,  7S 


Cholera  epidemic,  visceral  lesions,  74 

infantum,  811,  812 

morbus,  817 

nostras,  817 

sporadic,  817 

typhoid,  77 
Cholerine,  77 

Cholesteatoma  of  brain,  1130 
Cholesteremia,  857 
Cholesterin  in  urine,  956 
Cholesterinuria,  956 
Choluria,  947 

tests  for,  947 
Chorea,  acute,  1162 

chronic  progressive,  1165 

electric,  life 
of  Dubini,  1166 

fibrillary,  1166 

habit,  1167 

hereditary,  1165 

Huntingdon's,  1165 

insaniens,  1164 

posthemiplegic,  1124 

Sydenham's,  1162 
Chronic  family  jaundice,  460 
Chvostek's  sign  in  tetany,  1173 
Chyle  in  urine^  946 
Chylopericardmm,  603 
Chylothorax,  588 
Chylous  ascites,  927 
Chyluria,  372,  946 
Cihary  muscle,  paralysis  of,  1054 
Cimex  lectularius,  375 
Circulatory  system,  diseases  of,  593 
in  gout,  423 
syphilis  of,  388 
Circumflex  nerve,  paralysis  of.  1074 
Circumpolarization  in  glycosuria.  950 
Circumscribed  edema  of  skin,  acute,  1197 

pneumothorax,  582 
Cirrhose  pigmentaire,  405 
Cirrhosis  of  liver,  890.     See  also  Lvtrr. 
cirrhosis  of. 
glissonian,  881 

of  Tung,  544 

of  stomach,  benign,  788 
Cirrhotic  kidney,  982 
Claudication,  intermittent,  1106 
Claustrophobia,  1190 
Claviceps  purpurea,  1229 
Clavus  nvstericus,  1177 
Claw-haiid,  1105 

Clerg>'man's  sore  throat,  737,  1067 
Climate  in  treatment  of  tuberculosis,  283 
Clonus,  patellar,  1028 
Clownism,'1177 
Clupea  venenosa,  1229 
Cnethocampa,  376 

Coagulation  necrosis  in  septicemia,  165 
Coal-miners'  disease,  558 
Coccidium  oviforme,  330 
Coffee-ground    vomit    in    carcinoma    of 

stomach,  782 
Coin  test  in  pneumothorax,  585 
Cold  in  head,  504 
Colic,  biliary,  treatment,  866 

mucous,  850 

pancreatic,  916 
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ColiC;  renal,  967 
Colitis  colica,  850 

simple  ulcerative,  819 
Collapse  of  lungs,  M6 
Colles'  law  in  syphilis,  379 
Cologne-water  inebriety,  1218 
Colon  bacillus  infections,  59 
general,  59 
local,  59 

dilatation  of,  850 

ectasis  of,  850 
Colon-pneumonia,  121 
Coma  of  uremia,  962 
Comedo  mite,  374 
Compensating  emph3rBema,  545,  549 
Compression  myelitis,  1093,  1097 

of  lungs.  546 

of  spimu  cord,  1097 
Compom3da  macellaria,  376 
Conduction  aphasia,  1025 
Congenital  aneurysm,  710 
Congestion  of  kidneys,  937 

of  liver,  active,  871 
passive,  871 

of  lungs,  534 
Constipation,  853 

habitual,  844 

in  typhoid  fever,  30 
Constitutio  lymphatica,  489 
Constriction,  pulmonic,  690 
Consumption,  galloping,  246 
Continued  fever,  simple,  314 
Contractures,  hysteric,  1178,  1179 
Conus  medullans,  lesions  of,  1102 
Convergence  reflex,  1029 
Convergent  stabismus,  1056 
Convulsions,  hysteric,  1177 
treatment,  1182 

infantile,  1155 
Coprostasis,  836 
Cor  biloculare,  689 

bovinum,  615,  649 

triloculare,  689 
Coronary  arteries,  diseases  of,  666 
Corpora  quadrigemina,  1021 
Corpus  callosum,  1020 

striatum,  1021 
Corradi's  treatment  of  aneurysm,  706 
Corrigan  pulse,  618 
Corrosive  esophagitis,  739 
Corset-liver,  854 
Corynebacterium    granulomatis    maligni, 

481 
Coryza,  acute,  504 
Costiveness,  844 
Cou^h,  hysteric,  1180 

winter,  of  aged,  521 
Cow-pox,  196 
Crab-louse,  375 
Cramps,  heat-,  1240 
Cranial  nerves,  diseases  of,  1049 
Craniotabes,  432 
Crapulous  gastritis,  761 
Crcatinin,  blood  urea,  uric  acid  test  for 

renal  function,  957 
Cremaster  reflex,  1028 
Cretinism,  endemic,  502 

sporadic,  5(X),  502 


Crisis,  Dietrs,  830 

laryngeal,  1066 
Cross-leg  progression,  1103 
Croup,  151 

false,  513 

membranous,  157 
Croupous  bronchitis,  532 

enteritis,  816 

pneumonia,  96.    See  also  Lobar  pneu^ 
monia. 
Crural  nerve,  anterior,  paralysis  of,  1076 

neuralda^  1042 
Cms  cerebn,  1021 
Crutch-palsy,  1074 
Cry,  epileptic,  1158 
Ciuex  auxif er,  376 

pipiens,  376 
Culicidae,  376 

Curschmann's  spirals  in  asthma,  529 
Curve,  leutic,  1146 

paretic,  1146 
Cutaneous  actinomycosis,  320 

psorospermiasis,  330 

system  in  chronic  tuberculosis,  263 
Cyanocuprol  in  tuberculosis,  287 
Cyanosis  in  congenital  heart  disease,  690 
Cyclic  albuminuria,  942 
Cycloplegia,  1054 
Cynanche  gemgrsenosa,  724 
Cyst,  brain-,  1130 

hydatid,  of  lungs,  561 

nephryorotic,  €§4 

of  liver,  902 

of  pancreas,  915 

renal,  997 
Cystic  kidney,  997 
Cysticerci  of  brain,  1130 
Cystin  in  urine,  954 
Cystinuria,  954 
Cystitis,  1001 

acute,  1001 

catarrhal,  1001 

chronic,  1004 

exfoliative,  1001 

febrile,  1001 

from  adjacent  inflammation,  1002 

gonorrheal,  1001 

mycotic,  1002 

plegmonous,  1001 

septic,  1001 

toxic,  1002 

traumatic,  1002 


Darin's  solution  in  tetanus,  306 

Davainea  asiatica^  360 
madagascariensis,  360 

Day-blindness,  1050 

Deafness,  hysteric,  1179 
uremic,  962 
word-,  1024 

Deep  reflexes,  1028 

Defense  reaction,  1027 

Deficiency  diseases,  436 

Degeneration  of  heart,  667 
of  liver,  fatty,  877,  878 
of  spleen,  amyloid,  906 
progressive  lenticular,  1125 
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Delhi  boU,  330 
Delire  due  toucher,  1190 
Delirious  mania,  acute,  1138 
Delirium,  acute,  1138 
expansive,  1148 
tremens,  1216 
treatment,  1218 
Dementia^  1215 
paralytica,  1147 
senile,  11^ 
Demodex  f  olliculorum,  374 
Dengue,  139 
clinical  history,  140 
complications,  140 
diagnosis,  140 
duration,  140 
etiolo^,  139 
historic  note,  139 
prognosis,  141 
treatment,  141 
Dermacentroxenus  rickettsi,  63 
Dermal  leishmaniasis,  330 

Brazilian,  330 
Dermanyssus  aviimi  et  gallin®,  376 
Dermatobia,  376 
Dermatomyositis,  313 
D'Espine's  sign  in  tuberculosis  of  bronchial 

glands,  238 
D^uamation  in  scarlet  fever,  203,  205 
Dextrocardia,  690 
Diabetes,  403 
acidosis  in,  410 
acute,  407 
blood  in,  405 
bronze,  405 
chronic,  407 
clinical  history,  407 
diagnosis,  412 
etiolojp^,  general,  406 

special,  407 
heart  in,  405 
insipidus,  415 
kidneys  in,  405 
lungs  in,  405 
mellitus,  403 
nervous  system  in,  405 
pancreas  as  causative  factor,  403 
pathogenesis,  403 
pathology,  404 
phloridzin,  404 
prognosis,  411 

role  of  pituitary  gland  in,  403 
of  suprarenal  glands  in,  403 
of  thyroid  gland  in,  404 
skin  in,  405 
stomach  in,  405 
symptoms,  circulatory,  409 
constitutional,  410 
cutaneous,  408 
digestive,  408 
muscular,  409 
nervous,  409 
respiratory,  409 
sexual,  410 
special  sense,  409 
urinary,  407 
treatment,  412 
Allen  diet,  413 


Diabetes,  treatment,  dietetic.  412 
hygienic,  414 
symptomatic,  414 
Diabetic  tabes,  405 
Diacetone  in  urine,  951 
Diacetonuria,  951 
Diaphragmatic  pleurisy,  571 
Diarrhea,  acute  dyspeptic,  812 

alba,  815 

chylosa,  815 

hiU,  815 

mycotic,  811 

nervous,  852 

of  children,  811 

summer,  811 
Diaschisis,  1024 
Diastohc  expiration,  704 
Diazo-reaction  in  typhus  fever,  61 

of  Ehrlich  in  typhoid  fever,  38 
Dibothriocephalus  latus,  358 
Dietary  diseases,  436 
Dietl's  crisis,  830 

in  movable  kidney,  934 
Digestive  system,  diseases  of,  711 
Didtalis  in  diphtheria,  161 
Dilatation  of  colon,  850 

of  esophagus,  743 

of  heart,  656.    See  also  Hearty  dOoto- 
Hon  of. 

of  stomach,  756,  759 
Diphtheria,  151 

alcohol  in,  161 

anaphylaxis  in,  164 

antitoxin  treatment,  163 

bacteria  associated  with,  153 

bacteriology,  153 

blood  in,  152 

causes  of  death,  159 

complications,  157 

diagnosis,  158 
differential,  158 

diet  in,  161 

di(i;italis  in,  IGl 

etiology,  152 

external  applications  in,  162 

follicular  tonsillitis  and,  differentiation, 
729 

heart  in,  152 

immunity  in,  154 

incubation,  155 

kidneys  in,  152 

laryngeal,  157 

lymphatic  glands  in,  152 

malignant,  156 

modes  of  infection,  153 

nasal,  156 

nerves  in,  152 

patholog\%  151 

phar\Tigeal,  155 

predisposing  factors,  154 

prognosis,  159 

prophylactic  immunization  in,  164 

prophylaxis,  159 

pseudomembrane  in,  151 

Schick  test  in,  163 

sequels,  157 

8(»rum  treatment,  103 

simple  tonsillar,  155 
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Diphtheria,  site  of  infection,  153 

specific  therapy  in,  163 

spleen  in,  152 

S3nnptoms,  155 

toxins,  153 

treatment,  159 

wound,  156 
Diphtheritic  d3r8entery,  67 
secondary,  69 
sequels,  69 
treatment,  69 

enteritis,  816 

gastritis,  763 

stomatitis,  717 
Diphtheritis,  151.    See  also  Diphtheria, 
DiphyUobotrium  latum,  358 
Diplegia  facialis,  1060 
Diplococcus  pneumonis,  98 

scarlatins,  202 
Diplopia.  1056 

crossea,  1056 

homonymous,  1(^56 
Direct  hght  reflex,  1029 
Dirt  eaters,  364 

Disinfection  in  typhoid  fever,  46 
Disk,  choked,  1051 
Dislocated  kidnev,  933 
Dislocation  of  spleen,  904 
Disordered  action  of  heart,  676 
Dissecting  aneurysm,  699 
Disseminated  myeUtis,  1094 

sclerosis,  1140 
Distoma  crassum,  351 

endemicum,  351 

haematobium,  351 

hepaticum,  350 

lanceolatum,  351 

pulmonale,  351 

rin^eri,  351 

sibuicum,  351 

spatulatum,  351 
Distomiasis,  350 

Dittrich's  plugs  in  chronic  bronchitis,  522 
Diver's  paralysis,  1085 
Diverticulitis,  833 
Diverticulimi  of  esophagus,  744 
Dizziness,  1063 
Dorsodynia,  312 
Double  vision,  1056 
Dracontiasis,  372 
Dracunculus  medinensis,  372 

persarum,  372 
Drinking-water  in  typhoid  fever,  23 
Dropsy  of  pericardiimi,  603 

of  peritoneum,  926 

of  pleura,  587 

of  renal  disease,  960 

thoracic,  587 

vacuum,  1136 

war,  446 
DrOsenfieber,  317 
Dry  mouth,  725 
Dubinins  electric  chorea,  1166 
Duchenne-Aran  type  of  progressive  spinal 

muscular  atrophy,  1104 
Ductless  glands,  diseases  of,  447,  485 
Duke's  disease,  211 
Duodenal  ulcer,  772.   See  also  Peptic  ulcer. 


Duodenocholangitis,  856 
Duodenum,  stenosis  of,  841 
Dura  mater,  inflanmiation  of,  1078 
Dysacusis.  1062 

Dysbasia  lordotica  progressiva,  1167 
I^schezia,  845 
Dyschromatopsia,  1051 
Dysentery,  65 
acute^  65 
amebic,  322 
clinical  history,  324 
complications,  324 
course,  325 
diagnosis,  324 
duration,  325 
etiology,  322 
,  patholo^,  322 
prognosis,  325 
symptoms,  324 
bacillary,  65,  69 

ipecac  in,  70 
specific  treatment,  71 
catarrhal,  66 
chronic,  71 
complications,  72 
dia^osis,  72 

differential,  72 
duration,  72 
pathology,  71 
symptoms,  72 
treatment,  72 
diphtheritic,  67 
secondary,  69 
sequels,  69 
treatment,  69 
etiology,  65 
scorbutic,  441 
sporadic,  66 
tropical  acute,  66 
varieties,  65 
Dysmetria,  1133 
Dyspepsia,  appendix,  831 
atonic,  794 
nervous,  789 
Dyspeptic  diarrhea,  acute,  812 
Dyspnea  as  symptom  of  chronic  tuber- 
culosis, 25i5 
hysteric,  1180 
Dyspraxia,  1026 

Dystonia  musculorum  deformans,  1167 
I^strophia  adiposogenitalis,  1132 
Dystrophies,  muscular,  1207 


Eberth's  bacillus,  21 
Echinococcus  alveolaris,  353 
disease,  352 

complications,  356 

diagnosis,  354 

etiolo^,  353 

of  brain,  356 

of  heart,  356 

of  kidneys,  356 

of  liver,  353 

of  mediastinum,  355 

of  peritoneum,  356 

of  respiratory  organs,  355 

of  spinal  cord,  356 
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EchinococcuB  disease  of  spleen,  356 
prognosis,  356 
symptoms,  353 
treatment,  356 
hydatidosus,  353 
Echinorhynchus  moniliformis,  373 
Echokinesis,  1169 
Echolalia,  1169 
Eclampsia  infantilis,  1155 
Ectasia  of  colon,  850 
Ectasis,  alveolar,  548 
Ectopia  cordis,  689 
recurrent,  537 
Edema,  an^onenrotic,  1197 
intemuttent,  1197 
anthrax,  297 
of  brain,  1113 
of  lungs,  536 

of  skin,  acute  circumscribed,  1197 
pulmonary.  536 
collateral,  536 
general,  536 
mflammatory,  536 
Edematous  laryngitis,  515 
Effort  syndrome,  676 
Egophony,    Laennec's,    in    serofibrinous 

pleurisy,  569 
Ehrlich'e  diazo-reaction  in  typhoid  fever, 

38 
Eighth  nerve,  diseases  of,  1062 
Elastic  fibers  in  tuberculous  sputum,  255 
Electric  chorea,  1166 
of  Dubini,  1166 
Elephantiasis  arabum.  371 
Embolic  infarctions  ot  kidney,  938 
Embolism  in  pyemia,  168 
of  brain,  1120 
of  lungs,  543 
of  portal  vein,  872 
pulmonary,  543 
Emphysema,  548 
acute,  549 

compensatory,  545,  549 
hypertrophic,  549 
clinical  history,  550 
diagnosis,  552 
etimogy,  550 
pathoTo^,  549 
prognosis,  553 
treatment,  553 
interstitial,  548 
senile,  554 
vesicular,  548 
Elmpyema,  576 

Baccelli's  sign  in,  578 
clinical  history,  577 
diagnosis,  differential,  579 
etiology,  577 
neccvssit-atis,  578 

in  lobar  pneumonia,  108 
of  pericardium,  600 
pathology,  576 
prognosis,  579 
pulsating,  578 
treatment,  579 
Encophalitis,  acute  hemorrhagic,  1127 
epidemic,  1128 
lethargic,  1128 


Encephalitis,  StrOmpell's,  1127 

suppurative,  1126 
Encephalopathy,  lead,  1223 
Enchondroma  of  brain,  1130 
Encysted  pleurisy,  571 
Endamoeba  coh,  322 
histolytica,  322 
nana,  322 
Endarteritis  chronica  deformaos,  693 

deformans,  1114 
Endemic  cretinism,  502 
hematuria,  939 
multiple  neuritis,  436,  1045 
Endocarditis,  604 
chronic,  612 
interstitial,  612 
mural,  613 
fetal.  690 

in  lobar  pneumonia,  97,  108,  109 
infectious,  608 
malignant,  608  * 

mural,  609 
recurrent,  610    . 
simple  acute.  605 
bacteriology,  606 
clinical  histocy,  606 
diagnosis,  607 

cUfferential,  607 
etiolosy,  605 
patholo^,  605 
prognosis,  608 
treatment,  608 
tuberculous,  279 
ulcerative,  608 
bacteriology^  609 
cerebral  vanety,  610 
clinical  history,  609 
diagnosis,  611 

differential,  611 
etiology,  609 
patholo^,  608 
prognosis,  612 
treatment,  612 
valvular,  608 
varieties,  605 
verrucosa,  605 
Endocrine   gland   as   cause   of   muscular 
dystrophy,  1207 
neurasthenia,  1187,  1190 
EndolaryngitLs,  acute,  510 

chronic,  512 
Enteralgia,  851 
Enteric  fever,  17 
Enteritis,  catarrhal,  804 

typhoid  fever  and,  differentiation,  44 
croupous,  816 
diphtheritic,  816 
follicular,  805 
membranacea,  850 
phlegmonous,  815 
Enteroliths,  836,  845 
Enterospasm,  853 
Enuresis,  1008 
Eosinophilic  bronchitis,  522 
Ephemeral  fever,  314 
Epiconus,  lesions  of,  1102 
Epidemic  catarrhal  fever,  130.     See  abo 
Influenza. 
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Epidemic  cholera,  73 

encephalitis,  1128 

hemoglobiniiria,  471,  940 

hysteric,  1175 

parotitis,  225.    See  also  Mumps, 

pharyngitis,  735 

pneumonia,  110 

stomatitis,  316 
Epilepsie  larv6,  1158 
Epilepsy,  1157 

cortical,  1157 

focal,  1157 

erand  mal,  1158 

haut  mal,  1158 

hystero-,  1177 

jacksonian,  1018,  1157,  1159 

masked,  1158 

myoclonus,  1159 

nocturnal,  1159 

petit  mal,  1158 

procursive,  1158 
Epileptic  automatism,  1159 

cry,  1158 
Epileptoid  hysteria,  1177 
Epiplopexy  in  cirrhosis  of  liver,  898 
Epistaxis,  509 
Epithelium  in  urine,  959 
Erb's  sign  in  tetany,  1173 
Ergot  tabes,  1230 
Ergotismus,  1229 

convulsivus,  1230 

gangraenosus,  1230 
Eructations,  793 
Erysipelas.  145 

bacteriology,  145 

clinical  history,  146 

complications,  147 

course,  148 

diagnosis,  148 
omerential,  148 

duration,  148 

etiology,  145 

^angrsenosum,  147 

in  typhoid  fever,  39 

incubation,  146 

invasion  stage,  146 

migrans,  146 

neonatorum,  148 

pathology,  145 

phle^onous,  148 

predisposing  causes,  145 

prognosis,  148 

prophylaxis,  150 

pustulosum,  147 

relapsing,  148 

sequels,  148 

serum  treatment,  149 

symptoms,  147 

treatment,  149 

varieties,  147 

vesiculosum,  147 
Erythema,  hysteric,  1181 
Enrthromelalgia,  1200 
Esbach's  albuminometer,  943 
Esophagismus,  743 
Esophagitis,  acute,  739 

chronic,  740 

corrosive,  739 


Esophagitis,  pseudomembranous,  739 
Esophagomalacia,  742 
Esophagus,  carcinoma  of,  740 

dilatation  of,  743 

diseases  of,  739 

diverticulum  of,  744 

muscular  spasm  of,  743 

neuroses  of,  743 

paralysis  ol,  743 

rupture  of,  742 

stricture  of,  746 

tuberculosis  of,  269 

ulcer  of,  740 
Essential  h3rpertension,  697 
Estivo-autumnal  fever,  341 
EstridfiB,  376 

£tat  s6gmentaire  of  Renant,  663 
Ether-pneumonia,  111 
Eustrongylus  gigas,  373 
Ewald-Boas  test-breakfast^  749 
Exanthematous  pharyngitis,  735 
Excessive  appetite,  797 
Exfoliative  cystitis^  1001 
Exophthalmic    goiter,    493.   .  See    also 

Goiter,  exophthalmic. 
Exophthalmos  in  exophthalmic  goiter,  495 
Eb^pansive  delirium,  1148 
Experimental  typhoid,  21 
Expiration,  diastolic,  704 
Extrameningeal  hemorrhage,  1083 
Extrasystole,  678 

recurring,  684 
Extremities,  neuralgia  of,  1041 
Exudative  syphilis,  1144 
Eye,  reflexes  of,  1029 


Face,  hemiatropy  of,  progressive,  1204 

hemihypertrophy  of,  1205 
Face,  Hutchinson,  1057 
Facial  nerve,  diseases. of,  1059 
paralysis  of,  1060 
spasm  of,  1059 
Facioscapulohumeral   type   of   muscular 

atrophy,  1209 
Factitious  purpura,  467 
Fallopian  tub^,  tuberculosis  of,  278 
False  aneurysm,  699 
Family  idiocy,  amaurotic,  1196 

jaundice,  chronic,  460 

periodic  paralysis,  1174 
Farcy,  294 

acute,  295 

chronic,  295 
Farre's  tubercles  in  carcinoma  of  liver,  899 
Fat  in  urine,  955 
Fat-globules  in  urine,  960 
Fatty  acids,  volatile^  in  urine,  955 

degenerated  cells  m  urine,  960 

degeneration,  acute,  of  newbcmi,  471 
of  heart,  667 
of  liver,  877,  878 

infiltration  of  heart,  670 
of  Uver,  877 

kidney,  978 
Febricula,  314 
Febrile  c?ystitis,  1001 

jaundice,  acute,  396 
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Febris  flava,  80 

wolhynica^  310 
Feces,  ejLammation  of,  797 
bacterial,  7^ 
chemical,  799 
macroBcopic,  797 
microscopic,  798 
Fehling's  test  for  glucose  in  urine,  949 
Femoral  neuralgia,  1042 
Fermentation  test  for  glycosuria,  950 
Festination  in  paralysis  agitans,  1170 
Fetal  endocarditis,  690 
Fetid  bronchitis,  522 

stomatitis,  714 
Fever  and  ague,  331 

hysteric,  1181 
Fibrillary  chorea,  1166 
FibriUation,  auricular,  680 

ventricular,  682 
Fibrinous  bronchitis,  532 

pericarditis,  593 

pleurisy,  diy,  563 

pneumonia,  96.    See  also  Labor  pneur 
monia. 
Fibrinuria,  955 
Fibroid  induration,  544 

phthisis,  267.    See  ahao  Phlhins,  fibroid. 
Fibroma  of  brain,  1130 

of  kidney,  999 

of  peritoneum,  932 
Fibrosis^  arteriocapillary,  693 
Fibrositis,  311 
Fibrous  myocarditis,  662 
Fifth  nerve,  diseases  of,  1057 
neuralgia  of,  1039 
spasm  of,  1058 
Filaria  bancrofti,  371 

bronchialis,  373 

demarquai,  370 

hominis  oris,  373 

immitis,  373 

labialis,  373 

lentis,  373 

loa,  371,  373 

medinensis,  372 

mermus,  373 

persarum,  372 

Persians,  370 

philippinensis,  371 

sanguinis  hominis,  370 
diuma,  370 
noctuma,  370 

trachealis,  373 
Filariasis,  370 

symptoms,  371 

treatment,  372 
Fish  poisoning,  1229 

tapeworm,  358 
Five-dav  fever,  310 
Flagellata,  326 
Flea,  375 

sand-,  375 
Flesh-fly,  376 
Flexner's  curative  serum  in  cerebrospinal 

meninptis,  94 
Flies,  376 
Floating  heart,  673 

kidnev,  933 


Floating  spleen,  904 
Florid  phthisis,  246 
Florida  complexion,  365 
Flutter,  auricular,  682 
Flux,  white,  815 
Focal  neuritis,  1044 

sepsis,  170 
diagnosis,  171 
treatment,  171 
Follicular  enteritis,  805 

pharynjgitis,  737 

stomatitis,  712 

tonsiUitis,  726 
diphtheria  and,  differentiatioii,  729 

ulcers.  818 
Food  infection,  1226 

intoxication,  1230 
Foot-and-mouth  disease,  316 
Foramen  ovale,  patency  of,  689 
Formes  frustes  of  Charcot,  1142 
Fouchard's  disease,  721 
Fourth  disease,  205,  211 

nerve.  1055 
Frankel^s  white  line  in  infantile  scunry.  443 
French  measles,  216.    See  also  RtdfeOa, 
Frerich's  method  of  pTtwiiw^iing^  of 

ach,  753 
Friedreich's  ataxia,  1107 

disease,  1107 


Gatt.  steppa^,  1044 
Gall-oladder  m  typhoid  fever,  19 
Gall-stones,  860 
chronic  obstructicHi  by,  863 
impaction    of,    intestinal    obstruciion 

from,  865 
remote  effects,  865 
treatment  for  removal,  867 
Galloping  consumption,  246 
Galvanopuncture  in  hemorrhage,  706 
Gangrene  of  lungs,  554 
embolic,  554 
in  lobar  pneumonia,  97 
symmetric,  1198 
Gangrenous  pancreatitis,  910 

stomatitis,  718 
Gastralgia.  795 

peptic  ulcer  and,  differentiation,  777 
Gastrectasis,  756 
Gastric  atony,  756 
fever,  761 

secretion,  neuroses  of,  791 
ulcer,  772.     See  also  Peptic  vJker 
Gastritis  acida,  767 
acute  catarrhal,  760 

suppurative,  764 
anacida,  767 
atrophicans,  767 
chronic  catarrhal,  765 
clinical  hLstorj',  766 
complications,  767 
diajaioFis,  768 
etiolog>',  765 
pathology,  765 
prognosis,  768 
treatment,  768 
crapulous,  761 
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Gastritis,  diphtheritic,  763 

infectious,  761 

mucipara,  767 

mucous,  767 

I>hleffmonous,  764 

simfHe,  767 

toxic,  762 
Gastrod3niia,  795 

Gastro-enteric  infection,  acute,  811 
Gastro-enteritis,  811 
Gastro-enteroptosis,  801 

diagnosis,  802 

etiology,  801 

prognosis,  803 

symptoms,  801 

treatment,  803 
Gastro-intestinal  catarrh,  acute,  811 

tract  in  chronic  tuberculosis,  262 
Gastromyxorrhea,  793 
Gastrophthisis,  765 
Gastrosuccorrhea,  792 

oontinua  chromca,  792 
Gastroxynsis,  792 
Gaucher's  disease,  462,  907 
Gelfieber,  80 

Genitalia,  neuralgia  of,  1043 
Genito-urinary  organs  in  tuberculosiB,  263 

tuberculosis  of,  275 
Geographical  tongue,  723 
Ger^^ty   and   Rowntree  test  of  renal 

function,  956 
Gerhardt's  test  for  acetonuria,  951 
German  measles,  216.    See  also  RvbeQa. 
Giant  urticaria,  1197 
Giantism,  1192 
Gin  drinker's  liver,  890 
Ginger  inebriety,  1219 
Glanders,  294 

acute,  295 

chronic,  295 

clinical  history,  295 

diagnosis,  296 
(Offerential,  296 

etiology,  295 

immunitv  to,  295 

modes  of  infection,  295 

patholo^,  294 

prognosis,  296 

treatment,  296 
Glandular  fever,  317 
Glassblowers'  mouth,  725 
Gldnard's  disease,  801 
Glioma  of  brain,  1130 
Gliomatoeis,  1110 
Glissonian  cirrhosis  of  liver,  881 
Globus  hystericus,  1066,  1177 
Glomerulonephritis,  acute,  971 

chronic,  978 
Glossina  palpalis,  327 
Glossitis,  722 

acute,  722 

chronic  superficial,  723 

desiccans,  723 
Glossokinesthetic  center,  1023 
Glaesolabiolaryngeal  paralysis,  1087 
Glossopharyngeal  nerve,  diseases  of,  1065 
Glucose  in  urine,  948 
Gluteal  nerve,  superior,  paralysis  of.  1076 


GlycophiUa,  1199 
Glycosuria,  948 
of  renal  origin,  949 
tests  for,  949 
Gmelin's  test  for  bile-pigment  in  urine, 

857,947 
Gnats,  376 
Goiter,  491 
cystic,  491 
diagnosis,  493 
etiology,  492 
exophthalmic,  493 

course  and  prognosis,  497 

diagnosis,  497 

etiology,  494 

symptoms,  495 

treatment,  497 
fibrous,  491 
follicular,  491 
non-hyperplastic,  491 
parenchymatous,  491 
pathology,  491 
physiologic,  492 
prognosis,  493 
simple,  491 

hypertrophic,  491 
symptoms,  492 
treatment,  493 
vascular.  491 
Gonorrheal  arthritis,  182 

chronic,  182 

clinical  symptoms,  182 

complications,  182 

diamosis,  183 

pathology,  182 

treatment,  183 
cystitis,  1001 
pyemia,  182 
septicemia^  182 
tenosynovitis,  182 
Gout,  422 
acute^  424 
arthritis  deformans  and.  diflefentiation, 

427 
chronic,  s3rmptoms,  424 

treatment,  429 
circulatory  system  in,  423 
clinical  history,  424 
diagnosis,  differential,  426 
etiolo^,  423 
heredity  in,  423 
irregular,  425 
kidne3rs  m,  423 
nature,  422 
pathology,  422 
poor  man's,  423 
retrocedent,  424 
rheumatic,  417 
saturnine,  1223 
treatment,  427 

dietetic,  427 

medicinal,  428 

prophvlactic,  427 
unc-acid  theones,  422 
Gouty  kidney,  982 
Gradinego's  syndrome,  1055 
Grain-poisoning,  1229 
Grand  mal  of  epilepsy,  1158 
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Gravel.  967 

renal,  967 
Graves*  disease,  493 
Green  cancer,  479 

sickness,  447 
Grip,  130.    See  also  Influenza. 
Grocco's  sign  in  serofibrinous  pleurisy,  569 
Groove.  Harrison's,  in  rachitis,  432 
Ground  itch,  364 
Guinea-worm  disease,  372 
Gumma  of  brain,  1130 
GOnzbur^'s  test  for  free  HCl,  760 
G}rmnastic  hysteria,  1177 


Habit,  chorea,  1167 

spasm.  1167 
Habitual  constipation,  844 
Hademkrankheit,  298 
Hsematopota  pluvialis^  376 
Hafifkine's  prophylactic  in  epidemic  chol- 
era, 78 
Hairy  heart,  593 
Hand,  ape-,  1104 

claw-,  1105 
Hanot's  hypertrophic  cirrhosis  of  liver,  891 
Harrison's  groove  in  rachitis,  432 
Harvest  bug,  374 
Haut  mal,  1158 
Hay-asthma,  507 
Hay-fever,  507 
Head  and  Riddoeh,  mass  reflex  of,  1030 

cold  in,  504 
Headache  in  nervous  diseases,  causes  of, 
1035 
sick,  1161 
Heart,  absence  of,  689 
arrested  development  of,  689 
beat,  intermittent,  678 

irregular,  678 
beer-,  651 
bovine,  615,  649 
brown  atrophy  of,  670 
calcification  of,  670 
congenital  affections  of,  689 
degenerations  of,  667 
amyloid,  670 
calcareous,  670 
fatty,  667 
hyaline,  670 
dilatation  of,  656 
acute  primary,  657 
angiospastic,  657 
clinical  history,  658 
diagnosis,  659 

differential,  659 
etiology,  657 
patholo^,  656 
prognosis,  660 
treatment,  660 
varieties,  656 
diseases  of,  604 

combined  forms,  636 
disordered  action  of,  676 
echinococcus  of,  356 
fatty  infiltration  of,  670 

overgrowth,  669 
floating,  673 


Heart,  hairy.  593 
hypertrophy  of,  circumscribed,  649 
concentric,  649 
course,  654 
diagnosis,  653 

(ufiferential,  654 
eccentric,  649 
etiology,  650 
general  and  partial,  649 
of  auricles,  651,  653 
pathology,  649 
primary  congenital,  651 

idiopathic,  650 
prognosis,  654 
right  ventricle,  651,  652 
simple,  649 
treatment,  655 
in  chronic  tuberculosis,  262 
in  diabetes,  405 
in  diphtheria,  152 
in  influenza,  134 
in  lobar  pneumonia,  97 
in  typhoid  fever^  20 
irritable,  of  soldiers,  676 
lesions  in  pyemia,  168 
misplacement  of,  673,  690 
neuroses  of,  673 
new  growths  of,  672 
palpitation  of,  673 
parasites,  673 
rapid,  675 
reptilian,  689 
rupture  of,  671 

subpericardial  overfatnees,  609 
transposition  of,  673 
tuberculosis  of,  279 
Heart-block,  682 
arborization,  683 
auriculoventricular,  682 
bundle  branch,  683 
sino-atrial,  683 
temporary  incomplete,  683 
Heat-apoplexy,  1238 
Heat-cramps,  1240 
Heat-exhaustion,  1237,  1239 
Heat-prostration,  1237,  1239 
Heat-stroke,  1237 
Heberden's  nodes^  420 
Heller's  nitric  acid  test  for  albuminuria, 

943 
Hematemesis,  788 
hysteric,  1180 
in  peptic  ulcer,  775 
Hematochyluria,  372 
Hematogenous  icterus,  855 
Hematomyelia,  1084 
Hematoporphyrin  in  urine,  955 
.Hematoporph>Tinuria,  955 
Hematorachis,  1083 
Hematuria,  938 
endemic,  939 
essential,  939 
malarial,  343 
treatment,  349 
Hemeralopia,  857,  1050 
Hemianesthesia,  hysteric,  1182 
Hemianopic  pupillarj'  inaction,  1051 
Hemianopsia,  1051 
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Hemianopsia,  homon3nnous  lateral,  1051 
Hemiatrophy  of  face,  progressive,  1204 
Hemicrama,  1161 
Hemihvpertrophy  of  face,  1205 
Hemiplegia,  1117 

crossed,  1117 
Hemochromatosis  in  cirrhosis  of  liver,  894 
Hemoelobinuria,  949 

epidemic,  471,  940 

malarial,  343,  940 

paroxysmal,  940 
Hemoglobinuric  fever,  940 
Hemolytic  anemia  of  pregnancy  and  puer- 
perium,  460 

icterus,  460 

pneumonia,  130.    See  also  Streptococcic 
jmeumonia. 

splenomegaly,  460 
Hemopericardiimi,  604 
Hemophilia,  469 

Nasse's  law  in,  469 
Hemopt3rsis,  538 

arthritic,  540 

as  symptom  of  chronic  tuberculosis,  255 

diagnosis,  differential,  541 

etiolo^,  538 

hysteric,  1180 

in  tuberculosis,  treatment,  291 

parasitic,  351,  541 

patholo^,  538 

prognosis,  541 

83rmptoms,  539 

treatment,  541 

vicarious,  539 
Hemorrhage,  adrenal,  488 

bronchopulmonary,  538 

from  bladder,  1005 

from  stomach,  788 

in  typhoid  fever,  18 

intestinal,  in  typhoid.  31 

into  spinal  cord,  1084 
menin^,  1083 

intramenmgeal,  1083 

mediastinal,  59!2 

meningeal,  1111 

of  brain,  1115 

pancreatic,  912 

pontine,  1117 

secondary  anemia  from,  463 

ventricular,  1117 
Hemorrhagic  diseases  of  newborn,  471 

encephalitis,  acute,  1127 

infarction,  543 

measles,  214 

myehtis,  1093 

pachymeningitis,  internal,  1077 

pancreatitis,  907 

pericarditis,  601 

peritonitis,  chronic,  924 

pleurisy,  572 

pyelitis,  992 
Henoch's  purpura,  467 
Hepatic  abscess,  882 

artery,  aneurysm  of,  709 

insufficiency,  functionid  tests  of,  895 
Hepatitis,  interstitial,  890 

suppurative,  882 
Hepatogenous  icterus,  855,  856 


Hereditary  ataxia,  1107 

cerebellar  ataxia,  1108 

chorea.  1165 

muscular  paralysis,  1208 

tremor,  1171 
Heredity  in  gout,  423 
Herpes  zoster,  1092 
Herpetic  larynntis,  512 

pharyngitis,  735 

tonsillitis,  726 
Herrick's  method  of  treatment  in  cerebro- 
spinal meningitis,  95 
Hiccup,  1073 
HiU  diarrhea,  815 
Hippocratic^succussion  in  pneumothorax, 

585 
Hippus,  1029 
Hirudo,  376 
Hob-nailed  liver,  891 
Hodgkin's  disease,  479 
blood  in,  482 
etioloffy,  480 
patholo^,  479 
prognosis,  483 
symptoms,  481 
treatment,  483 
varieties,  479 
Hoffman's  sign  in  tetany,  1173 
Homonymous  diplopia,  1056 

lateral  hemianopsia,  1051 
Hookworm  disease.  363 
Hour-glass  stomacn,  776 
House-fly,  376 

Humanized  lymph  for  vaccination,  197 
Huntingdon's  chorea,  1165 
Hutchinson  face.  1057 

teeth  in  S3rphilis,  382 

triad,  382 
Hyaline  degeneration  of  heart,  670 

transformation  of  Zenker,  670 
Hydatid  cyst  of  brain,  1130 
of  liver,  353 
of  limg,  561 

disease,  352 
Hydoxerma,  376 
Hydrarthrosis,  182 
Hydrocephalus,  chronic,  1136 
external,  1136 
internal,  1136 
Hydronephrosis,  993 
paraplegica,  995 
transitional,  934 
Hydropericardium,  603 
Hydrophobia,  299 

bacteriology,  300 

clinical  history,  300 

diagnosis,  301 

dumb,  301 

etiology,  299 

paralytic,  301 

patholo^,  299 

prognosis,  301 

prophylaxis,  301 

spurious,  1178 
.  treatment,  301 
Hydrops  peritonei,  926 
Hydrotherapy  in  lobar  pneumonia,  118 

in  typhoid  fever,  51 
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Hydrothorax,  587 
Hymenolepis  diminuta,  360 

nana,  360 
Hyperacidity,  791 
Hyperacusis,  1062 
Hyperchlorhydriaj  791 
H3rperemia  of  brain,  1112 

of  kidney,  active,  937 
passive,  937 

of  liver,  871 
acute,  871 
passive,  871 

of  lungs,  active,  534 
hypostatic.  535 
mechanical,  535 
passive,  535 

of  spinal  cord,  1084 

of  spleen,  904 
Hyperesthesia,  hysteric,  1179 

of  stomach,  796 

olfactorjr,  1049 
Hypergeusia,  1058 
Hypermetria,  1133 
Hypernephroma  of  kidney,  999 
Hyperorexia,  797 
Hyperosmia,  1049 
Hyperpiesis,  986 
H3nperplasia,  489 
Hyperplastic  goiter,  493 
Hypersecretion  of  saliva,  724 
Hypertension,  essential,  697 
Hyperthyroidation,  494 
Hyperthyroidism,  493 
Hypertrophia  coitlis,  649 
Hypertrophic  cirrhosis  of  liver,  891 

emphjrsema,  549 

stenosis  of  pylorus,  787 
Hypertrophied  tonsils,  732 
Hypertrophy   of   heart,    649.     See   also 
Heartf  hypertrophy  of, 

of  liver,  875 

of  right  ventricle  of  heart,  651 
Hypogastric  neuralgia,  851 
Hypoglossal  nerve,  diseases  of,  1072 
paralysis  of,  1072 
spasm  of,  1072 
Hypophyseal  obesity,  1236 
Hypostatic  bronchitis,  521 

hyperemia  of  lungs,  535 

pneumonia,  535 
Hypothyroidism,  500 
Hysteria,  1174 

clinical  history,  1176 

convulsions  of,  1177 

diagnosis,  differential,  1181 

dramatic  form,  1178 

emotional  cataleptic  form,  1178 

epileptoid,  1177 

etiology,  1175 

^mnastic,  1177 

mtorconvulsivo  stage,  1178 

latent  stage,  1178 

neurasthenia  and,  differentiation,  1186 

prodromal  stage,  1176 

prognosis   1182 

stage  of  delirium,  1178 

symptoms,  psychic,  1180 
sensory,  1179 


Hysteria,  traumatic,  1176 

treatment,  1182 
Hysteric  amaurosis,  1179 

anosmia,  1179 

anuria,  1181 

aphonia,  1180 

ataxia,  1179 

athetosis,  1178 

blindness,  1179 

bradycardia,  1180 

breast,  1180 

catalepsy,  1178 

contractures,  1178,  1179 

convulsion,  treatment,  1182 

coush,  1180 

deiuness,  1179 

dyspnea,  1180 

epidemics,  1175 

erythema,  1181 

fever,  1181 

hematemesis,  1180 

hemianesthesia,  1182 

hemoptysis,  1180 

hyperesthesia,  1179 

joint,  1180 

paralyses,  1178 

paresthesia,  1180 

peritonitis,  921 

polyuria,  1007,  1181 

pseudocyesis,  1178 

rotary  spasm,  1178 

sleep,  1178 

sonmolence,  1178 

stigmata,  1179 

tachycardia,  1180 

torticollis,  1178 

trance,  1178 

tremor,  1171,  1178 

trismus,  1177 

vomiting,  1180,  1183 
Hystero-epUepsy,  1177 
Hysterogenous  zones,  1177 


ICHTHYISMUS,  1229 

Icterohemorrhagic  spirochetosift,  396 
Icterus,  catarrhal,  856 

family,  chronic,  460 

febrile  acute,  396 

gravis,  886 

hematogenous,  855 

hemolytic,  460 

hepatogenous,  855,  856 

in  typhoid  fever,  3iO 

malignant,  886 

neonatorum,  870 

obstructive,  855 

toxic,  855 
Idiocy,  amaurotic  family,  1196 
Idiopathic  anemia,  452 

neuritis,  1044 
Ileocolitis,  813 
Ileotyphoid,  17 
Ileus,  8:^5 
Immunity  in  cerebrospinal  meningitiB,  93 

in  diphtheria,  154 

in  epidemic  cholera,  76 

in  measles,  213 
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Immunity  in  scarlet  fever,  203 

in  typhoid  fever,  23 
Immunization,  prophylactic,  in  diphtheria, 

164 
Inanition,  secondary  anemia  from,  464 
Incompetency,  aortic,  615 
mitral,  622 
pulmonary,  634 
tricuspid,  631 
Incontinence  of  retention,  1030 

of  urine,  1008 
Indican  in  urine,  945 
Indicanuria,  945 
Induration,  fibroid,  544 
of  lungs,  brown,  535 
Inebriety,  alcoholic,  1214,  1215 
cologne-water,  1219 
ginger,  1219 
Infantile  beriberi,  437 
convulsions,  1155 
paralysis,  1088 
scorbutus,  443 
Infantilism,  pancreatic,  911 
Infarct,  anemic,  666 
Infarction,  hemorrhagic,  543 
intestinal,  818 
of  kidney,  embolic,  938 
Infection,  food-,  1226 
Infectious  diseases,  17 
probable,  311 
myositis,  1206 
Infiltration  of  heart,  fatty,  670 
of  liver,  875 
albuminoid,  875 
amyloid,  875 
bacony,  875 
fatty,  877 
lardaceous,  875 
waxy,  875 
Inflammation  of  brain,   1126.     See  also 

Encephalitis. 
Influenza,  130 
bacillus,  131 
bacteriology,  131 
cardiac  complications,  134 
clinical  history,  132 
convalescence,  139 
course,  132 
diagnosis,  135 
duration,  136 
etiology,  131 

gastro-intestinal  symptoms  in,  135 
genito-urinary  tract  in,  135 
historic  note,  130 
immunity,  132 

leading  features  and  complications,  134 
lobar  pneumonia  in,  135 
manner  of  invasion,  133 
modes  of  conveyance,  132 
nervous  system  in,  135 
patholo^,  131 
plastic  pleurisy  in,  134 
predisposing  causes,  132 
prognosis,  136 
prophylaxis,  137 
pulmonary  complications,  134 
sequels,  136 
specific  therapy,  138 


Influenza,  symptomatology,  132 
treatment,  137 
of  medium  cases,  137 
of  mild  cases,  137 
of  severe  cases,  138 
types,  133 
vaccines  in,  137 
Ingravescent  apoplexy,  1117 
Inhalation  pneumonia,  123 

tuberculous,  247 
Inosite  in  urine,  955 
Inosituria,  955 

Insane,  general  paralysis  of,  1147 
Insanity,  acute  alcoholic,  1215 
Insects,  parasitic,  374 
Insolation,  1237 
Insufficiency,  aortic,  615 

mitral,  622 
Insular  sclerosis,  1140 
Intention  tremor,  1141 
Intercostal  nerve,  paralysis  of,  1077 

neuralgia,  1041 
Interlobar  pleurisy^  571 
Intermittent  claudication,  1106 
fever  of  Charcot,  863 
malarial  fever,  337 
masked,  343 
pernicious,  339 
paraplegia,  1106 
Internal  language,  1023 
Interstitial  emphysema,  548 
endocarditis,  chronic,  612 
hepatitis,  890 
neuritis,  1043 
pneumonia,  129 
chronic,  544 

in  chronic  tuberculosis,  251 
Intestinal  actinomycosis,  320 
calculi,  835 
catarrh,  804 
chronic,  805 

secondary  or  complicating,  805 
hemorrhage  in  tjrphoid,  31 
infarction,  818 
mycosis,  298 
obstruction,  835 
acute,  835 

symptoms,  837 
adynamic,  837 
chronic,  836 

symptoms^  838 
from  impaction  of  gall-stones,  865 
peristalsis,  paresis  of,  837 
sensibility,  diminished,  852 
stasis,  844 
toxemia,  847 
ulcers,  818 
Intestine,  carcinoma  of,  842 
diseases  of,  797 

methods  of  diagnosis,  797 
disturbances  of  motility,  852 
examination  of,  physical  or  external,  799 
intussusception  of,  835 
neuralgia  of,  851 
neuroses  of,  850 

treatment,  853 
secretory  disturbances  of,  850 
sensory  disturbances  of,  851 
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Intestine,  ttranpiktkm  of,  835 

fltrittures  of,  837 

tubercuioeis  of,  269 

volvulus  of,  836 
Intoxications,  1214 
Intracranial  growths,  1130 
ntrameningeal  hemorrliage,  1083 
ntra-ocular  paralvsis,  lO&i 
ntussusoeption  oi  intestine,  835 
pecac  in  bacillary  dysenteiy,  70 
ridoplegia,  1055 
rregular  gout.  425 
rritabilitv  of  bladder^  1006 
rritable  heart  of  soldiers,  676 
tch.  ground-,  304 
xodes,  376 

albipictus,  376 

bovis,  376 

carapato,  376 

ricinus,  376 


Jackbonian  epilepsy,  1018,  1157,  1159 

Jaffc's  test  for  indican  in  urine,  945 

Jail  fever,  59 

Jaundice,  855.    See  also  Idenu. 

Jaw-jerk^  1028 

Jendrassik's    method    of    reinforcement, 

1028 
Jieger,  375 
Johnson's  picric  acid  test  for  albuminuria, 

943 
Joint,  hysteric,  1180 
Joints  in  typhoid  fever,  39 

syphilis  of,  390 
Jumpers,  1169 
Juvenile  tabes  dorsalis,  1108 

type  of  muscular  atrophy,  1208 


Kakke,  436,  1229 

Kala-azar,  329 

Karell  diet  in  chronic  valvular  disease,  644 

Keratosis  follicularis,  330 

Keniig's  si^n,  1080 

in  cerc'brospinal  meningitis,  90 
Keuchhusten,  219 
Kidney,  adenoma  of,  999 

amyloid,  965 

angioma  of,  999 

carcinoma  of ^  999 

circulatory  disorders  of,  937 

cirrhotic,  982 

concentrating  capacity  of,  957 

congenital  cystic  degeneration  of,  998 

congestion  of,  937 

contracted,  978  | 

cyanotic  indiuration,  937  ' 

cystic,  997  » 

diluting  capacity  of,  957 

dis«»ju*t»s  of,  9iW 
drojisy  of.  960 

mon>hologic  C4>nstituents  of  urine  in, 
95S 

tlisli>cat«Hl,  933  ' 

echiniHHHVus  of,  350 

emlK>lio  infarctions  of,  938 

fattv,  978 


Kidney,  fibroma  of,  999 

floating,  933 

function  of,  tests  of,  956 

genuine  contracted,  982 

gouty,  982 

hemorrhagic,  981 

hyperemia  of,  active,  937 
passive.  937 

hypernephroma  of,  999 

in  diabetes,  405 

in  diphtheria,  152 

in  gout,  423 

in  typhoid  fever,  19 

large  red,  979 
white,  978 

Upoma  of,  999 

lymphadenoma  of,  999 

movable,  933 

Dietrs  crises  in,  934 

new  growths  of,  999 

pale  Eranular,  979 

palpable,  933 

primary,  982 

pure  arteriosclerotic,  986 

red  granular,  982 

rhalxiomyoma  of,  999 

secondary,  978 

sarcoma  of,  999 

small  white,  978 

siu*Kical,  990 

syphilis  of,  389 

tuberculosis  of,  275 

variegated,  979    * 

wandering,  933 
Klebs-Ldffler  bacillus,  152 
Knee-jerks.  1028 
Kopp's  asthma,  489 
Korsakow's  psychosis,  1045 


Lactose  in  urine,  955 

Lactosuria,  955 

Lacunar  tonsillitis,  acute^  727 

Laennec's  acute  suffocative  catarrh,  5b 

cirrhosis  of  liver,  891 

egophony  in  serofibrinous  pleurisv,  5t59 

r&le,  552 
La  grippe,  130.     See  also  Influenza. 
Lamblia  intestinalis,  326 
Landry's  paralysis,  1092 
Language,  internal,  1023 
La  i>erl^he,  718 
Lardaceous  infiltration  of  liver  875 

spleen.  906 
Large-cell  splenomegaly,  462 
LiU^'al  superacidity,  792 
Liiryngeai  crisis,  1066 

diphtheria,  157 
Liuyngismus  stridulus,  513 
Liiryngitis,  acute  catarrhal,  510 

chronic,  512 

edematous,  515 

herpetic,  512 

membranous,  514 

mild  catarrhal,  with  spasm  of  kuTOX,  414 

nervous.  513 

sp:isnu>dic,  513 

sicca,  510 
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Larynx,  diseases  of,  510 

in  typhoid  fever,  20 

paralysis  of,  1066 

spasm  of,  1066 
mild  catarrhal  Iar3mgiti8  with,  514 

tumors  of,  516 
Laseque's  sign  in  sciatica,  1042 
Latah,  1169 
Latent  pneumonia,  110 
Lateral  sclerosis,  amyotrophic,  1105 

primary,  1103 
Lathyrismus,  1230 
Lead  encephalopathy,  1223 
Lead-arthralgia,  1223 
Lead-poisoning,  chronic,  1222 
Leber's  disease,  1051 
Leech,  376 
Le^,  weak,  436 
Leishman-Donovan  body,  329 
Leishmania  donovani,  329 

tropica,  330 
Leishmaniasis,  329 

dermal.  330 
Brazilian,  330 

systemic,  329 
Lenhartz  diet  in  peptic  ulcer,  779 
Lenticular  degeneration,  progressive,  1125 
Lepra,  292 

alba,  293 

mutilans,  293 
Leprosy,  292 

anesthetic  form,  293 

bacteriology,  292 

clinical  history,  293 

diagnosis,  294 

etiolo^,  292 

historic  note,  292 

macular,  293 

modes  of  infection,  293 

pathology,  292 

predisposing  causes,  292 

prognosis,  294 

treatment,  294 

tubercular  form,  293 
Leptomeningitis,  1079 

acute  spinal,  1082 

cerebral,  1079 

chronic,  108S 
Leptospira  icterohsemorrhagi^,  81 

icteroides,  81 
Leptothrix  pulmonalis,  522 
Leptus  autumnalis,  374 
Lethardc  encephalitis,  1128 
Leube-Kiegel  test-dinner,  750 
Leube's  test  for  motor  function  of  stomach, 

753 
Leucin  in  urine,  953 
Leucinuria^  953 
Leukanemia,  478 
Leukemia,  471 

acute,  symptoms,  473 

aleukemic,  476 

blood  examination  in,  475 

chronic,  symptoms,  474 

complications,  476 

dia^piosis,  477 
differential,  477 

lymphatic,  476 


Leukemia,  l3rmphoid,  472 
myeloid,  472 
pathogenesis,  473 
patholo^,  471 
prognosis,  477 
spleen  in,  474 
treatment,  477 
Leukocytes,  diapedesis  of,  in  tuberculosis, 
228 
in  urine,  959 
Leukocvthemia^  471 
Leukoplakia  oris,  723 
Leukosarcoma,  478 
Leukosarcomatosis,  479 
Levulosuria,  alimentary,  895 
Lice,  374 
Liepmann,  perseveration  of,  clonic,  1026 

intentional,  1026 
Linmcea  truncatula,  350 
Lingual  psoriasis,  723 
Lipaciduria,  955 
Lipoma  of  brain,  1130 
of  kidney,  999 
of  peritoneum,  932 
Lipomatosis  universalis,  1232 
Lips,  tuberculosis  of,  269 
Lipuria^  955 

Lithemie  neurasthenia,  1186 
Lithuria,  951 
Little's  disease,  1123 
Liver,  abscess  of,  882 

malaria  and,  differentiation,  885 
adenocarcinoma  of,  899 
adenoma  of,  902 
alcoholic,  891 
altered  shape  of,  854 
anemia  of,  871 
angioma  of,  902 

anomalies  in  shape  and  position,  854 
atrophy  of,  875 

acute  yellow,  886 
blood-vessels  of,  affections  of,  875 
cancer  of,  syphilis  and,  differentiation, 

386 
carcinoma  of,  898 
medullary,  899 
cardiac,  872 

circulatory  affections  of,  871 
cirrhosis  of,  890 
alcoholic,  891 
atrophic,  891 
biUary,  891 

diagnosis,  differential,  896 
fatty,  891 
elissonian,  881 
hemochromatosis  in,  894 
h3rpertrophic,  891 
portal,  891 
congestion  of,  active,  871 

passive,  871 
corset-,  854 

cyanotic  induration  of,  872 
cyst  of,  902 
degeneration  of,  875 
diseases  of,  854 

fatty  degeneration  of,  877,  878 
gin-drinker's,  890 
hob-nailed,  891 
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Liver,  hydatids  of,  353 
hyperemia  of,  871 

acute,  871 

passive,  871 
hjrpertrophy  of,  875 
lobar  pneumonia,  97 
in  phosphorus-poisoning,  889 
in  typhoid  fever,  19,  32 
infiltration  of,  875 

albiuninoid,  875 

amyloid,  875 

bacony,  875 

fatty,  877 

lardaceous,  875 

waxy,  875 
malformations  of,  854 
nutmeg,  871,  890 

atrophic,  872 
pseudohypertrophy  of,  875 
sarcoma  of,  903 
sclerosis  of,  890 
syphilis  of,  384 

cancer  and,  differentiation,  386 
tuberculosis  of,  275 
vascular  affections  of,  871 
Liver-fluke,  350 
Lobar  pneumonia,  96 

abscess  in.  97 

acute  nepnritis  in,  110 

anomalous  types,  110 

antipneumococcus  serum  in,  118 

arthritis  in,  109 

bacteriology,  98 

blood  in,  104 

bronchitis  in,  108 

cardiac  clots  in,  109 

catching  cold  and,  100 

circulatory  symptoms,  104 

clinic^  history,  101 

compUcations,  107,  120 

congestion  stage  in,  96 

course,  112 

delayed  resolution,  112 

dia^osis,  112 
£fferential,  112 

diet  in,  116 

digestive  system,  105 

duration,  112 

empyema  necessitatis  in,  108 

enaemic  influence,  99 

endocarditis  in,  97,  108,  109 

en^rgement  stage,  96 

epidemic  influence,  99 

etiology,  98 

gangrene  in,  97 

gastro-intestinal  complications,  109 

geographic  distribution,  99 

gray  hepatization  stage,  96 

heart  in,  97 

hydrotherapy  in,  118 

in  influenza.  135 

in  typhoid  tever,  34 

induration  in,  97 

liver  in,  97 

mode  of  infection,  98 

parotitis  in,  109 

pathology^  95 

pericaroitis  in,  97,  108 


Lobar  pneumonia,  peripheral  neuritis 
109 
physical  signs,  106 
pleurisy  in,  107 
predisposing  causes,  M 
prognosis,  114 

prophylactic  inoculation  in,  119 
purxdent  infiltration  in,  97 
red  hepatization  stage,  96 
respiratory  stimulants  in,  118 
season,  99 
sequels,  112 
serofibrinous  pleurisy  and,  diflferenti 

tion,  573 
serum  treatment,  118 
specific  therapy,  118 
spleen  in,  97 
sputum  in,  103 
stimulants  in,  117 
suppurative,  556 
symptoms,  102 
cerebral,  105 
circulatory,  104 
local,  102 
respiratory,  102 
urinary,  105 
temperature  in,  103 
treatment,  116 
local,  121 

of  special  symptoms,  120 
prophylaxis  in,  116,  119 
serum,  118 
vaccine,  119 
vaccines  in,  119 
varieties^  110 
venesection  in,  118 
Lobstein's  cancer,  837 
Lock-jaw,  303.    See  also  TeUmuB, 
Locomotor  ataxia,  1150 
Ludwig's  angina,  724 
Luetic  curve,  1146 
Lumbago,  312 

Lumbar  plexus,  diseases  of,  1076 
pimcture  in   cerebroq;mial   meningi^ 
92,95 
Lumbo-abdominal  neuralgia,  1041 
Lumpy-jaw,  318 
Lungs,  abscess  of,  556 
brown  induration  of,  535 
carcinoma  of  ^  559 
circulatory  disturbances  in,  534 
cirrhosis  of,  544 
collapse  of,  546 
compression  of,  546 
congestion  of,  534 
diseases  of,  534 
edema  of,  536 
embohsm  of,  543 

fever,  96.    See  also  Lohar  pmeumoma. 
gangrene  of,  554 

emboUc,  554 
hydatid  cyst  of,  561 
hyperemia  of,  active,  534 
hjrpostatic.  535 
mechanical,  535 
passive,  535 
in  diabetes,  405 
in  typhoid  fever,  19 
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Lung:^,  new  growths  of,  559 

sarcoma  oi,  561 

syphilis  of,  387 
Lymph,  humanized,  in  vaccination,  197 
Lymphadenitis  of  mediastinum,  590 
Lymphadenoma,  general,  479 

kidney,  999 
Lymphatic  constitution,  489 

glands  in  diphtheria,  152 
Lymph-glands,  tuberculosis  of,  236 

general  tuberculous  adenitis,  239 
Lymph-scrotum,  372 

from  filariae,  372 
Lymph-vulva,  372 

from  filariffi,  372 
Lyssophobia,  301 


Mace  wen's  sign  in  cerebrospin^  menin- 
gitis, 90 
Macular  leprosy,  293 
Main  en  griflfe,  1047 
Malacia,  797 

in  chlorosis,  448 
Maladie  de  Gilles  de  la  Tourette,  1168 

des  tics  convulsif,  1168 
Malarial  fever.  331 

abscess  of  Uver  and,  dififerentiation, 

885 
cachexia,  342 
complications,  344 
continued,  341 
diagnosis,  344 

differential,  344 
epidemiology,  337 
estivo-autumnal,  341 
etiology,  332 

hematuria  and  hemoglobinuria,  343 
historic  note,  331 
immunity  to,  336 
in  typhoid  fever,  39 
incubation,  336 
intermittent,  337 

masked,  343 
method     of    examining    blood    for 

parasite,  345 
parasitology,  332 
pathology,  332 
pernicious  intermittent,  339 
predisposing  causes,  335 
prognosis,  345 
prophylaxis,  346 
remittent,  341 
treatment,  346 

of  late  effects,  350 
typhoid  fever  and,  differentiation,  43 
hematuria,  treatment,  349 
pneumonia,  111 
Malasma  suprarenale,  487 
Malignant  endocarditis,  608 
mural,  609 
recurrent,  610 
malarial  hemoglobinuria,  940 
pustule,  296 
syphilis,  380 
Mallein  in  glanders,  296 
Malposition  of  stomach,  755 
Malta  fever,  307 

80 


i   Malta  fever,  bacteriology,  307 
diagnosis,  308 

duration  and  prognosis,  309 
etiology,  307 
history,  307 
modes  of  infection,  308 
symptoms^  308 
treatment,  309 
Mammary  glands  in  tuberculosis,  263 

tubercflosis  of,  278 
Mania,  acute  delirious,  1138 

Bell's,  1138 
Mania-^-potu,  1214 
Marechal-Rosen  test  for  bile-pigment  in 

urine,  947 
Marie  and  Nonne's  hereditary  cerebellar 

ataxia,  1108 
Marie's  spondylose  rhizom^lique,  419 

theory  of  aphasia^  1026 
Marmorek's  serum  m  erysipelas,  149 
Mass  reflex  of  Head  and  Riddoeh,  1030 
Masked  epilepsy,  1158 
Massive  pneumonia,  106 
Masticatory  spasm  of  Romberg,  1058 
Ma^tigophora,  326 
MastcKlynia,  1041 
Maw-worm,  362 

McBumey's  point  in  appendicitis,  824 
Measles,  212 

bacteriology,  212 

catarrhal  stage,  213 

clinical  history,  213 

complications,  214 

diagnosis,  214 

eruptive  stage,  213 

etiology,  212 

French,  216.     See  dkso  Rubella, 

German,  216.     See  also  Rubella. 

hemorrhagic,  214 

immunity,  213 

mortality,  215 

pathology,  212 

prophylaxis,  215 

treatment,  215 
Meat-poisoning,  1228 
Meckel's  ganglion,  neurosis  of,  1040 
Median  nerve,  paralysis  of,  1075 
Mediastinal  hemorrhaj^e,  592 
Mediastinitis,  syphilitic,  590 
Mediastinopericarditis,  595 
Mediastinum,  abscess  of,  590 

carcinoma  of,  590 

diseases  of,  590 ' 

echinococcus  of,  355 

inflammation  of,  590 

lymphadenitis  of,  590 

sarcoma  of,  590 

tumors  of,  590 
Mediteranean  fever,  307 
Medulla,  1022 
Megaloblasts,  455 
Melancholia,  alcoholic,  1215 
Melanin  in  urine,  955 
Melanuria,  955 
Membranous  angina,  159 

croup,  157 

pharyngitis,  736 

stomatitis,  714 
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M6ni6re'8  disease,  1064 
Meningeal  apoplexy,  1083 
Meninges,    disturbances    of    circulation, 
1111 
.  hemorrhage  from,  1111 

inflammation  of,  1077 

spinal,  hemorrhage  into,  1083 
MeningismuR,  1082 
Meningitis,  acute  spinal,  1082 

cerebrospinal,  85.   See  also  Cerebrospinal 
meningitis. 

circumscribed  serous  spinal,  1083,  1100 

posterior  basic,  1080 

serosa,  1081 

tuberculous,  243.    See  also  Tvberculous 
meningitis. 

typhoid  fever  and,  differentiation,  43 
Menmgo-encephalitis,  chronic  diffuse,  1 147 
Meningomyelitis,  1082 
Menin^vascular  sjrphilis,  1144 
Meralgia  parapiithctica,  1201 
Mercurial  poisoning,  1225 

ptyalism,  720 

stomatitis,  720 
Mercurialism,  1225 
Mercurialization,  acute,  1226 
Merycism,  793 

Mesenteric  artery,  inferior,  aneurysm  of, 
709 
superior,  aneurysm  of,  709 

glands  in  tuberculosis,  19 

tuberculosis,  238 
Metabolism,  basal,  497 

diseases  of,  403 
Meteorismus  peritonei^  800 
Methyl  alcohol  poisonmg,  1218 
Micrococcus  catarrhalis,  517 

melitensis,  307 
Micromania,  430 
Micturition,  neuroses  of,  1008 
Migraine,  1161 

ophthalmique,  1054 
Mieratory  pneumonia,  110 
Mifiary  aneurysm,  699 

fever,  316 
Milk,  infected,  typhoid  from,  23 
Milk-poisoning,  1227 
Milk-sickne.*«s,  315 
Millar's  asthma,  489 
Mimic  spa«m,  1059 
Mimicry,  boast,  1178 
Mind  blindness,  1025,  1053 
Miners'  cachexia,  364 
Mintz's  method  of  estimating  free  hydro- 
chloric acid,  751 
Mite,  comedo,  374 
Mitral  disea-ne,  congenital,  690 

incompetency,  622 

inpufhciency,  622 

regurgitation,  622 

st-enosis,  627 
rehitivo,  631 
Mobility  of  kidney,  933 
Mobius  theory  of  exophthalmic  goiter,  494 
Mono-articular  rheumatism   174 
Monophobia,  1190 
Monoplegia  facialis,  1060 
Morbus  coxjD  seniHs,  419 


Morbus  maculosus  neonatorum,  471 

werlhofii,  467 
Morphea,  1203 
Morvan's  disease,  1111 
Mosquitos,  376 

in  yellow  fever,  81 
Motility  of  intestine,  disturbances  of,  852 

of  stomach,  neuroses  of,  793 
Motor  aphasia,  1025 
cortical^  1025 
subcortical,  1026 

nerves,  diseases  of,  1053 

oculi,  1053 

tic,  1167 
Mountain  anemia,  364 

fever,  313 

sickness,  313 
Mouth,  dry,  725 

diseases  of,  711 

glassblowers',  725 

putrid  sore,  715 

trench,  731 
Movable  kidney,  933 

cecum,  831 
Muco-cnteritis,  804 
Mucous  bronchitis,  532 

colic,  850 

membranes,  septicemia  through,  166 
Multiple  neuritis,  1043,  1044 

sclerosis,  1140 
Mumps,  225 

cUnical  history,  225 

complications,  226 

diagnosis,  226 

etiology,  225 

in  lobar  pneumonia,  109 

patholofi^  225 

sequels,  226 

S3rmptomatic,  725 

treatment,  226 
Musca  domestica,  376 
Muscidae,  376 
Muscles,  diseases  of,  1206 

reflexes  of,  1028 

typhoid  fever,  39 

voluntary,  in  typhoid  fever,  20 
Muscular  atrophy,  arthritic,  1210 
facioscapulohumeral  type,  1209 
juvenile  atrophy,  1208 
progressive  neural,  1047 

spinal,  1104 
scapulohumeral  type,  1208 

dystrophies,  1207 

paralysis,  hereditary,  1208 
pseudohj-pertrophic,  1207 

rheumatism,  311.    See  also  Myalgia 
MuRculospiral  nerve,  paralysis  of,  H»74 
Mushroom-poisoning,  1230 
Myalgia,  311 

cervicalis,  312 

clinical  varieties,  312 

diagnosis,  312 

etiologv,  311 

lunibafiH,  312 

pathology,  311 

prognosis,  313 

symptoms,  312 

treatment,  313 
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Myasthenia  gravis,  1213 
Myasthenic  reaction,  1213 
Mycosis,  intestinal,  298 

simulating  tuberculosis,  266 
Mycotic  aneurysm,  699 

cystitis,  1002 

diarrhea,  811 
Mydriasis,  1055 

Myelin  droplets  of  Virchow,  518 
MyeUtis,  1093 

acute,  1093 
diffuse,  1093 

central,  1093 

chronic,  1096 

compression,  1093,  1097 

diffuse,  1093 

disseminated,  1093,  1094 

hemorrhagic,  1093 

transverse,  1093 
Myeloid  chloroma,  478 
Myelomalacia,  1093 
Myiasis  vulnerum,  376 
Myocarditis,  660 

acute,  660 
circumscribed^  661 
diffuse  interstitial,  661 
parench3rmatou8,  660 

chronic,  662 
Myocarditis,  tuberculous,  279 
Myoclonus  epilepsy,  1159 

nbrillaris  multiplex  of  Kny,  1166 

multiplex,  1165 
Myokymia,  1159 
Myoinalacia  cordis,  666 
Myosis,  1055 

spinal,  1055 
Myositis,  1206 

infectious,  1296 

progressive  ossifying,  1207 

rheumatic,  312 
Myotonia  atrophica,  1209 

congenita,  1210 
Mysophobia,  1190 
Mytilotoxin,  1229 
Myxedema,  500 

diagnosis,  501 

etiolo^,  500 

operative,  502 

prognosis,  501 

ssrmptoms,  500 

treatment,  501 
Myxoma  of  brain,  1130 
Myzomyia  ludlowi,  333 


Nasal  catarrh,  acute,  504 
chronic,  505 

diphtheria^  156 
Nasse's  law  m  hemophilia,  469 
Nector  Americanus,  363 
Neck,  neuralgia  of,  1041 
Necrosis,  anemic,  666 

in  typhoid  fever,  18 
Necrotic  tonsillitis,  726,  728 
Nematodes,  361 

uncommon,  373 
Neo-arsphenamine  in  syphilis,  1146 
Neoplasms  of  bladder,  1005 


Nephritic  retinitis,  986 
Nephritides,  958 
Nephritis,  acute,  971 
diagnosis,  975 
diffuse,  971 
etiology,  972 
exudative,  971 
hemorrhagic,  972 
lobar  pneumonia,  110 
parenchymatous,  971 
patholo^,  971 
productive,  975 
prognosis,  976 
symptoms,  973 
treatment,  977 
chronic  desquamative,  978 
diffuse,  978 

with  exudation,  978 
exudative,  978 
course,  980 
etioloror,  979 
patholo^,  978 
prognosis,  980.  981 
symptoms,  979 
treatment,  982 
interstitial,  982 
non-exudative,  982 
chemical  theory,  983 
diagnosis,  987 
etiology,  983 
patholo^,  982 
prognosis,  988 
symptoms,  984 
treatment,  988 
urine  in,  985 
parenchymatous,  978 
productive,  without  exudation,  982 
tubal,  978 
in  scarlet  fever,  206 
septic,  167 
trench,  976 
Nephrolithiasis,  967 
Nephroptosis,  933 
Nephrydrosis,  994 
Nephiydrotic  cyst,  994 
Nerfs  radiculaires,  1150 
Nerven  fieber.  17 
Nerves  in  dipntheria,  152 
Nervous  diarrhea,  852 
diseases,  general  symptomatology,  1034 
headache  in,  1035 
organic,  1034 
pam  in,  1035 
dyspepsia,  789 
system,  diseases  of,  1010 
in  diabetes,  405 
in  tuberculosis,  263 
in  typhoid  fever,  20,  36 
S3rphilis  of,  1144 
vomiting,  793 
Neural  muscular  atrophy,  progressive,  1047 
Neuralgia,  1037 
cervicobrachial,  1041 
cervico-occipital,  1041 
crural,  1042 
femoral,  1042 
hypogastric,  851 
intercostal,  1041 
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Oral  actinomycosis,  319 
Organic  nervous  diseases,  1034 
Oriental  sore,  330 
Orthostatic  albuminuria,  942 

purpura,  467 
Oscillating  nysta^us,  1054 
Ossifying  myositis,  progressive,  1207 
Osteoma  of  brain,  1130 
Otitis  media  in  scarlet  fever,  206 
Otoneurasthenia.  1185 
Ovaries,  tuberculosis  of,  278 
Oxaluria,  952 
Oxybutyria,  951 
Oxycephaly,  497.  1194 
Oxyuris  yermicularis,  362 


Pachymeningitis,  cerebral,  1077 

cervicalis  hypertrophica,  1078 

externa,  1078 

interna.  1078 

internal  hemorrhagic,  1077 

spinal,  1078 
Pain  in  nervous  diseases,  1035 
Palate,  tuberculosis  of,  269 
Palmus,  1167 
Palpable  kidney,  933 
Palpitation  of  heart,  673 
Palsy,  Bell's,  1060 

Pancreas  as  causative  factor  in  diabetes, 
403 

calculi  in,  916 

carcinoma  of,  913 

cysts  of,  915 

diseases  of,  907 

pseudocysts  of,  915 
Pancreatic  apoplexy,  912 

calculi,  916 

colic,  916 

hemorrhage,  912 

infantilism,  911 
Pancreatitis,  acute,  907 

chronic,  911 

gangrenous,  910 

hemorrhagic,  907 

suppurative,  909 
Pankreon,  912 
Panniculus  adiposus,  1232 
Papilledema,  1051 
Papillitis,  1051 
Paracentesis    abdominis    in    cirrhosis   of 

hver,  898 
Parageusia,  1058 
Paragonimus  westermanii,  351 
Paralysis,  acute  ascending,  1092 

agitans,  1170 

asthenic  bulbar,  1213 

atrophic  spinal,  1088 

birth,  1123 

Brown-S<5quard,  1034 

bulbar,  1087 
acute,  1127 

cerebral,   of   childhood,  atonic  astasic 
type,  1124 
of  children,  1123 

crutch-,  1074 

diver's,  1085 

essential,  of  children,  1088 


Paralysis,  family  periodic,  1174 
elossolabiolaryngeal,  1087 
hereditary  muscular,  1208 
hysteric,  1178 
infantile,  1088 
intra-ocular,  1054 
Landry's,  1092 
obstetric,  1074,  1124 
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abductors,  1067 

anterior  crural  nerve,  1076 

brachial  plexus,  1074 

ciliary  muscle,  1054 

esophagus,  743 

external  popliteal  nerve,  1076 

facial  nerve,  1060 

great  sciatic  nerve,  1076 

hypoglossal  nerve,  1072 

insane,  general,  1147 


intercostal  nerve.  1077 
internal  popliteal  nerve,  1076 
larynx,  1066 
median  nerve,  1075 
musculospiral  nerve,  1074 
obturator  nerve,  1076 
ocular  muscles,  general  symptomi^ 
tology,  1056 

small  sciatic  nerve,  1076 
spinal  accessory  nerve,  1071 
superior  gluteal  nerve,  1076 
suprascapular  nerve,  1074 
thu*d  nerve,  1054 
ulnar  nerve,  1075 
periodic,  1174 

pseudohypertrophic  muscular.  1207 
shaking,  1170 
sleep-,  1074 

xmilateral  ascending,  1106 
descending,  1106 
Paralytic    vasomotor    neurosis    iA    «i- 

tremities,  1200 
Paramcecium  coli,  326 
Paramyoclonus  multiplex,  1165 
Paraphasia,  1025 
Paraplegia,  intermittent,  .1106 

ataxic,  1108 
Parapraxia,  1026 
Parasites  of  heart,  673 

of  man,  322 
Parasitic  arachnida,  374 
hemoptysis,  351,  541 
insects,  374 
stomatitis,  716 
Parathyroid  glands,  diseases  of,  503  . 
Paratyphoid  carriers,  58 

fevers,  57 
Parenchyniatous  nephritis,  acute,  971 
chronic,  978 
neuritis,  1043 
syphilis,  1146 
tonsillitis,  acute,  726,  728 
Paresis,  1147 

of  intestinal  peristalsis.  837 
Paresthesia,  hysteric,  lloO 
Paretic  curve,  1146 
Parkinson's  disease,  1170 
Parosmia,  1049 
Parotid  bubo,  725 
Parotiditis,  225.    See  also  Mumpe. 
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Parotitis,  225.    See  also  Mumps. 
Paroxysmal  hemoglobinuria,  940 

tachycardia,  6S4 
Pasteur  treatment  of  hvdrophobia,  302 
Pastia's  sign  in  scarlet  fever,  203 
Patellar  clonus,  1028 
tendon  reflex,  1028 
Pathetipus,  1055 
Pediculosis,  374 
Pediculus  capitis,  374 
corporis,  374 
pubis,  374 
vestimentorum,  375 
Peliomata  typhosa,  30 
Poliosis  rheumatica,  175,  467 
Pellagra,  444 

Pentastoma  tenioides,  374 
Pepsin,  test  for,  752 
Peptic  ulcer,  772 

clinical  history,  774 
complications,  776 
dia^osis,  776 

differential,  777 
etiology,  773 
frequency,  773 

castralgia  and,  differentiation,  777 
nematemesis  in,  775 
Lenhartz  diet  in,  779 
patholo^,  772 
perforatmg,  772 
prognosis,  778 
sequels,  776 
simple  or  round,  772 
treatment,  778 
varieties,  776 
Perforation  in  typhoid  fever,  18,  31 
Peri-arteritis  nodosa,  710 
Pericarditis,  593 
acute  plastic,  593 
adhesive,  601 
bacteriology,  593 
callosa,  602 
chronic,  601 

tuberculous,  601 
external  pleural,  595 
fibrinous,  593 
hemorrhagic,  601 
in  lobar  pneumonia,  97,  106 
purulent,  600 
serofibrinous,  596 
dinical  history,  596 
course,  598 
diagnosis,  599 

clifferential,  599 
duration,  598 
etiology,  596 
pathoio^,  596 
prognosis,  598 
treatment,  600 
tuberculous,  acute,  272 

chronic,  272 
varieties,  593 
Pericardium,  air  in,  604 
diseases  of,  593 
dropsy  of,  603 
empyema  of,  600 
tuberculosis  of,  272 
Pericholecystic  adhesions,  chronic,  866 


Periencephalitis,  1138 
Perihepatitis,  880 

acute,  880 

chronic,  881 

fibrinous,  880 

suppurative,  880 
Perimetritis,  921 
Perinephric  abscess,  996 
Perinephritis,  996 
Periodic  paralysis,  1174 
Peripancreatitis,  908 
Peripheral  aneurysm,  699 

nerves,  diseases  of,  1037 
syphilis  of,  1146 
Perisplenitis,  905 
Peristalsis,  intestinal  paresis  of,  837 

of  stomach,  diminished,  794 
Peristaltic  unrest  of  stomach,  794 
Peritoneum,  carcinoma  of,  931 

diseases  of,  916 

dropsy  of,  926 

echinococcus  of,  356 

fibroma  of,  932 

Upoma  of,  932 

new  growths  in,  931 

sarcoma  of,  932 

tuberculosis  of,  273 
diagnosis,  274 
etiology,  273 
symptoms,  273 
Peritonitis,  acute,  916 
diffuse,  823 

adhesive,  917 

cancerous,  924 

chronic,  924 
hemorrhagic,  924 
localized,  924 
tuberculous,  924 

circumscribed,  822,  921 

hysteric,  921 

in  children,  920 

in  typhoid  fever,  20 

local  pelvic,  921 

localized,  921 

partial,  921 

proliferative,  924 

visceral,  921 
Perityphlitis,  820 
Pernicious  anemia,  progressive,  452.   See 

also  Anemia^  yropressive  pemicwiu. 
Perseveration  of  Liepman,  clonic,  1026 

intentional,  1026 
Pertussis,  219.     See  also  Whcapinff<iom^ 
Pestis  ambulans,  143,  144 

minor,  142 
Petit  mal,  1158 

of  epilepsy,  1158 
Pfuhl's  sign  in  perihepatitis,  881 
Pharyngeal  dipntheria,  155 

reflex,  1028 
Pharyngitis,  735 

acuta  simplex,  735 

acute,  735 

atrophic,  737 

chronic,  736 
h>T>ertrophic,  737 

crouposa,  736 

epidemic,  735 
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Pharyngitis,  exanthematous.  735 

follicular,  737 

herpetic,  735 

membranous,  736 

sicca,  736 
Pharyngocele,  744 
Pharynx,  discuses  of,  735 

in  typhoid  fever,  20,  33 

tuberculosis  of.  269 
Phenolsulphonephthalein    test    of    renal 

function,  956 
Phlebosclerosis,  694 

Phlegmon  of  throat,  acute  infectious,  738 
Phlegmonous  cystitis,  1001 

enteritis,  815 

erysipelas,  148 

gastritis,  764 
PUoridzin  diabetes,  404 
Phloroglucin-vanillm  test,  750 
Phosphates,  excess  of,  in  urine,  952 
Phosphaturia,  952 
Phosphorus-poisoning,  liver  in,  889 
Phrenic  nerve,  diseases  of,  1073 
Phthiriasis,  374 

pubis,  375 
Phthisis,  acute,  246 

bronchopneumonic,  in  children,  248 
pneumonic,  246 
clinical  history,  247 
pathology,  246 

chronic    ulcerative,     249.      See    also 
TubercidosiSf  chronic. 

fibroid,  267 

complications,  267 
course,  268 

diagnosis,  differential,  267 
duration,  268 
pathology,  267 
symptoms,  267 

flond,  246 

stone-cutters',  558 
Pia  mater,  inflanmiation  of,  1079 
Pica,  797 

in  chlorosis,  448 
Picric  acid  test  for  albummuria,  943 
Pigeon  breast  in  rachitis,  432 
Pigmentary  retinitis,  1050 
Pin-worm,  362 

Pituitary  gland,  r61e  of,  in  diabetes,  403 
Plague,  141 

bacteriology,  142 

clinical  history,  142 

diagnosis,  143 

etiology,  142 

historic  summary,  141 

incubation,  142 

modes  of  transmission  and  entrance,  142 

mortality,  143 

pneumonia,  143 

predisposing  causes,  142 

prognosis,  143 

prophylaxis,  144 

sequels,  143 

treatment,  144 

varieties,  142 
Plantar  reflex.  1021 
Plaques  k  surtace  reticulde,  18 

jaunes,  1121 


Plaques  opalines,  725 
Plasmodium  malanse,  332 

vivax.  336 
Plastic  bronchitis,  532 
pericarditis,  acute,  593 
pleurisy,  acute,  563 . 
in  influenza,  134 
Pleura,  carcinoma  of,  589 
diseases  of,  562 
dropsy  of,  587 
new  growths  of,  589 
sarcoma  of,  589 
Pleurisy,  562 
acute  plastic,  563 
adhesive,  580 
bacteriology,  563 
blocked,  576 
chronic,  580 
diy.  581 

loiopathic,  581 
'treatment^  5S1 
with  effusion,  580 
diaphra^atic,  571 
dry  fibrmous,  563 
encysted,  571 
hemorrhagic,  572 
in  lobar  pneumonia,  107 
in  typhoid  fever,  20 
interlobar,  571 
plastic,  in  influenza,  134 
pulsating,  578 
serofibrinous,  565 
diagnosis,  573 
duration,  574 
etiology,  566 
Grocco's  sign  in,  560 
Laennec's  egophony  in,  560 
lobar  pneumonia  and,  differentiatioii» 

573 
patholo^,  565  , 

prognosis,  574 
Roentgen  rays  in,  570 
Skoda's  resonance  in,  500 
special  forms,  570 
symptoms,  567 
treatment,  575 

Williams'  tracheal  tone  in,  560 
subacute,  565 
tuberculous,  271,  570 
varieties,  562 
with  effusion,  565 
Pleuritis,  562 
purulent,  576.    See  also  Empyemm. 
retrahens,  579 
Pleurodynia,  312 
Pleuropneumonia,  107 
Plexus^  brachial,  diseases  of,  1073 
cervical,  diseases  of,  1073 
lumbar,  diseases  of,  1076 
sacral,  diseases  of,  1076 
Plica  polonica,  375 
Plumbism,  1222 
Pneumatinuria^  955 
Pneumococcic  infections,  95 
Pneumococcus  septicemia,  107 
Pneumogastric  nerve,  diseases  of,  1065 
Pneumonia,  abortive.  111 
bilious.  111 
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Pneumonia,  central,  110 

colon-,  121 

croupous,  96.   See  also  Lo^Mir  pneumonia. 

epidemic,  110 

ether-,  111 

fibrinous,  96.   See  €dso  Lobar  pneumonia. 

hemolytic,  130.     See  also  Streptococcic 
pneumonia. 

hypostatic,  535 

in  children,  HI 

in  old  i>ersons.  111 

inhalation.  123 

interstitial,  129 
chronic,  544 
diffuse,  544 

in  chronic  tuberculosis,  251 
localized,  544 

latent,  110 

lobar,  96.    See  also  Lobar  pneumonia. 

malarial.  111 

massive,  106 

migratory,  110 

plague,  143 

secondary,  121 

streptococcic,    130.     See  also  Strepto- 
coccic pneumonia. 

terminal.  111 

tuberculous  inhalation,  247 

typhoid,  110 
Pneumonic  phthisis,  acute,  246 
clinicid  history,  247 
pathology,  246 
Pneumonitis,  96.     See  also  Lcbar  pneur 

monia. 
Pneumonokoniosis,  558 
Pneumopericardium,  604 
Pneumothorax,  582 

•  artificial,  in  treatment  of  tuberculosis, 
287 

bell-tjrmpany  in,  585 

circumserib^,  582 

coin  test  in,  585 

cracked-pot  sound  in,  585 

diagnosis,  585 

Hippocratic  succussion  in,  585 

masked,  585 

open,  584 

patholo^,  582 

|>rogno6is,  586 

simple,  582 

symptoms,  583 

treatment,  587 

Wintrich's  sign  in,  585 
Podagra,  422 
Poisoning,  alcohol-,  1214,  1218 

arsenic-,  1224 

chicken-pea,  1230 

fish-,  1229 

food-,  1230 

grain-,  1229 

1^-,  1222 

meat-,  1228 

mercurial,  1225,  1226 

methyl  alcohol,  1218 

milk-,  1227 

mushroom-,  1230 

opium-,  1219 

ptomain-,  1226,  1227 


Poisoning,  shell-fish,  1229 

vegetable-.  1229 

wood  alcohol,  1218 
Polio-encephaUtis,  superior,  of  Wernicke, 

1057,  1127 
Poliomyelitis,  acute  anterior^  1088 

tuberculous  meningitis  and,  differ- 
entiation, 245 
types  of,  1090 
posterior,  1092 

chronic,  of  adults,  1091 
Polyarthritis,  182 
Polycythemia  hypertonica,  484 

with  splenic  tumor,  484 
Polymyositis,  acute,  1206 
Polyneuritis,  1043 
Polyphagia,  797 
Polyplasmia,  450 
Polysarcia  adiposa,  1232 
Polyuria,  hysteric,  1007,  1181 
Ponsj  1021 

Pontme  hemorrhage,  1117 
Poor  man's  gout,  423 
Popliteal  nerve,  external,  paralysis  of,  1076 

internal^  paralysis  of,  1070 
Porencephaba,  1130 
Porencephalus,  1124 
Pork  tapeworm,  357 
Portal  vein,  diseases  of,  872 
embolism  of,  872 
stenosis  of,  874 
thrombosis  of,  872 
Posterior  poliomyelitis,  acute,  1092 

sclerosis,  1150 
Posterolateral  sclerosis,  1108 
Posthemiplegic  chorea,  1124 
Potassium   ferrocyanid    and    acetic   acid 

test  for  albuminuria,  943 
Pregnancy,  hemolytic  anemia  of,  460 
Primary  splenomegaly  with  anemia,  461 
Proctospasm,  853 
Procursive  epilepsy,  1158 
Profeta's  law  in  syphilis,  379 
Progression,  cross-leg,  1103 
Progressive  chorea,  chronic,  1165 

hemiatrophy  of  lace^  1204 

lenticular  degeneration,  1125 

ossifying  myositis^  1207 

permcious    anenua,     452.       See    abo 
Anemia^  progressive  pernicious. 

spinal  muscular  atrophy,  1 104 
Proliferative  peritonitis,  924 
Prophylactic  immunization  in  diphtheria, 

164 
Prostate,  tuberculosis  of,  276 
Pseudo-aneurysmal  dilatation  of  aorta,  707 
Pseudo-angina,  687 
Pseudo-ankle-clonus,  1028 
Pseudocyesis,  hysteric,  1178 
Pseudocysts  of  pancreas,  915 
Pseudodiphthena,  151 

bacillus,  153 
Pseudohydrophobia,  301 
Pseudohypertrophic   muscular   paralysiSt 

1207 
Pseudohypertrophy  of  liver,  875 
Pseudoleukemia,    476,    479.      See    also 

Hodgkin's  disease. 
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Pseudomembrane  in  diphtheria,  151 
Pseudomembranous  esophagitis,  739 
Pseudonysta^us,  1054 
Pseudosclerosis.  1143 
Pseudotabes,  1044 
Pseudo-uremia,  904 
PsUosiS;  816 
Psoriasis,  buccal,  723 

lingual,  723 
Psorospermiasis,  330 

cutaneous,  330 

external,  330 

internal,  330 
Psychasthenia,  1186,  1190 
Psychomotor  center,  Broca^s  convolution, 

1023 
Psychosis,  Korsakow's,  1045 
Ptomain-poisoning,  1226 
Ptyalism,  724 

mercurial,  720 
Puerperium,  hemolytic  anemia  of,  460 
Pulex  irritans,  375 

penetrans,  375 
Pulmonary  actinomycosis,  319 

arteries,  sclerosis  of,  694 
aneurysm  of,  708 

atelectasis,  546 

edema,  536 
collateral,  536 
^neral,  536 
mflammatory,  536 
recurrent,  537 

embolism,  543 

incompetency,  634 

orifice,  atresia  of,  690 
stenosis  of,  690 

regur^tation,  634 

stenosis,  635 
Pulmonic  constriction,  690 
Pulsating  empyema,  578 

pleurisy,  578 
Pulse,  Corrigan,  618 

in  typhoid  fever,  35 

Quincke's  capillary,  618 

water-hammer,  618 
Pulse-beat,  irregular,  678 
Pulsus  altemans,  686 
Pupil,  Argyll  Robertson,  1055 
Pupillary  inaction,  hemianopic,  1051 

skin  reflex,  1028 
Purpura,  466 

arthritic,  467 

factitious,  467 

fulminans,  468 

hsemorrhagica,  467 

Henoch's,  467 

idiopathic,  466 

orthostatic,  467 

pathogenesis,  466 

primary,  466 

•secondary,  466 

simple,  466 

treatment,  468 
Purulent    pericarditis,    600.      See    also 
PericarditiSj  puruient, 

pleuritis,  576.    See  also  Empyema. 
Pus  in  urine.  945 
Pustule,  malignant,  297 


Putrefactive  alkaloids,  1227 
Putrid  sore  mouth,  715 
Pyelitis.  990 

calculous,  967,  991 

hemorrhagic,  992 

infectious,  991 

obstructive,  991 
PyelocystitiSj  993 
Pyelonephritis,  990 
I^emia,  168 

abscess  in,  168 

bacteriolo^,  169 

cardiac  lesions  in,  168 

clinical  history,  169 

diagnosis,  differential,  170 

embolism  in,  168 

etiology,  169 

gonorrheal,  182 

scarlet  fever,  206 

incubation,  169 

lesions  in,  168 

pathology,  168 

paths  of  infection  for,  169 

prognosis,  170 

svmptoms,  169 

thrombosis  in,  168 

treatment,  170 
Pylephlebitis,  adhesive,  872 

suppurative,  873 
Pyloric  relaxation  of  stomach,  794 
I^lorospasm,  794 

I^lorus.  stenosis  of,  hypertrophic,  787 
Pyonepnritis,  990 
Pyonephrosis,  990 
I^opneumopericardium,  604 
I^opneumothorax,  582 

subphrenicus.  585,  880,  921 
Pyorrhea  alveolaris,  721 
Pyrosis,  793 
I^uria,  945 


QuANTrrATiVE  estimation  for  glucose  in 
urine,  950 
test  for  fdbuminuria*  943 
Quincke's  capillary  pulse,  618 
lumbar  puncture  m  cerebrospinal  men- 
ingitis, 92 
Quinsy,  728 


Rabies,  299.    See  also  Hydrophobia. 
Rachitic  rosary,  432 
Rachitis,  429 

bacteriology,  431 

diagnosis,  434 

etidosy,  430 

patholo^,  429 

prognosis,  434 

symptoms,  431 

treatment,  434 
Rat-bite  fever,  309 
Rag-pickers'  disease,  298 
RiUe,  Laennec's,  552 
Rapid  heart,  675 
Rash,  wandering,  724 


Ray  funffus,  318 
Raynaud's  disease,  1198 
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Reaction^  defense.  1027 
Rebounding  pupil,  1029 
Rectum,  neuralgia  of,  1043 

reflexes,  1029 
Recurrent  fever  of  Algiers,  401 
of  Bombay,  401 
of  Tonkin,  401 
Reflex,  convergence,  1029 
Reflexes,  deep,  1028 
mass,  1030 
muscle,  1028 
of  eye,  1029 
skin,  1028 
tendon,  1028 
Regurgitation,  aortic,  615 
mitral,  622 
pulmonary,  634 
tricuspid,  631 
Reinforcement  by  Jendrassik's  method, 

1028 
Relapsing  fever,  398,  399 
bactcriolo^,  398 
complications,  400 
diagnosis,  401 

(Ufferential,  401 
etiolo^,  398 
histonc  note,  398 
mode  of  infection,  399 
of  America,  401 
patholo^,  398 
prognosis,  402 
treatment,  402 

typhoid  fever  and,  differentiation,  43 
varieties,  400 
Remittent  malarial  fever,  341 
Ren  mobilis,  933 
Renal  arteries,  aneurysm  of,  709 
asthma,  963 
calculi,  967 
colic,  967 
cyst,  997 

function,  tests  of,  956 
glycosuria,  949 
gravel,  967 
sand,  967 
Rennet  ferment,  test  for,  752 

zjTnogen  test  for,  752 
Reptilian  heart,  689 
Resorcin  test  for  free  hydrochloric  acid, 

750 
Respirator>'  organs,  echinococcus  disease 
of,  355 
system,  dist\nsos  of,  504 
Rest  cun\  Weir  Mitchell's,  1187 
Retention,  incontinence  of,  1030 

of  urine.  100*) 
Retina,  dist^ust^  of,  1049 
Retinitis,  albuminuric,  1050 
nephritic.  9v^> 
pipinontar>',  KXtO 
sjiihilitio.  1050 
Retn>o»Hiont  pi>ut.  424 
Retroci^lic  sivu^ni.  1070 
Retropharjnigi^al  aK^^oess,  738 
Revact*ination,  time  for.  197 
Rhabilomyoma  of  kidney,  999 
Rheumatic  fever,    172. '  See  alao  Rktt^ 
maiismy  ocuXc  articular. 


Rheumatic  gout,  417 
myositis,  312 
neuritis,  1043,  1060 
Rheumatism,  abdominal,  312 
acute  articular,  172 
bacteriology,  172 
clinical  history,  173 
compUcations,  174 
etioloey,  172 
in  children,  177 
incubation  period,  173 
pathology,  172 
predisposing  causes,  172 
prognosis,  178 

subcutaneous  nodules  in,  175 
symptoms,  174 
cardiovascular,  174 
fever,  176 
muscular,  176 
nervous,  176 
skin,  175 
treatment,  178 
internal,  178 
local,  180 
mono-articular,  174 
muscular,  311.    See  also  Myalgia, 
subacute  articular,  181 
Rheumatoid  arthritis,  417 
Rhinitis,  acut«,  504 
atrophic,  treatment,  507 
chronic,  505 

hypertrophic,  treatment,  506 
fibnnous,  156 
Rhythmic  nystagmus,  1054 
Rice  in  etiology  of  beriberi,  437 
Rickets,  429.     See  also  RachitiM, 
Riddoeh  and  Head,  mass  reflex  of,  1030 
Riegel-Leubo  test-dinner,  750 
Riga's  disease,  713 
Riegs'  disease,  721 

Roberts'  differential  density  test  in  ^y- 
cosuria,  950 
nitric  magnesium  test  for  albuminuria, 

943 
operation  in  cirrhosis  of  liver,  898 
Rock  fever,  307 

Rocky  mountain  spotted  fever,  63 
Roentgen-ray  examination  in  serofibrinous 
pleurisy,  570 
of  stomach.  755 
Romberg's  masticatory  spasm,  1058 
Rosar>-,  rachitic,  432 
Rose  cold.  508 
Rosenbach's  test  for  bile-pigment  in  urine, 

857.  947 
Rotarv'  spasm,  hvsteric,  1178 
Rotheln,  216.     See  also  Rubelku 
Round-worm.  361 
Rowntree  and   Geraghty  test  of  kidney 

function.  956 
Rubella.  2 It) 

clinical  histor>*,  217 
complications.  217 
diagnosis.  21S 
etiolog>-.  216 
incubation.  217 
prognosis.  21 S 
treatment,  218 
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Rubeola  notha,  216.    See  also  RvbeUa. 

Rumination,  793 

Runeberg's    method   of   examination   of 

stomach.  753 
Rupture  ol  esophagus,  742 

of  heart,  671 

of  spleen,  907 


Saccharomtces  albicans,  716 
Sacral  plexus,  diseases  of,  1076 
Saffo  spleen,  906 
SaRva,  hypersecretion  of,  724 
Salivary  glands,  diseases  of,  724 
Salpingitis,  typhoid  fever  and,  differentia- 
tion, 44 
Salt  test  for  renal  function,  958 
Saltatoric  spasm,  1169 
Salvarsan  in  rat-bite  fever,  310 
Sanatorium  treatment  of  tuberculosis,  284 
Sand,  renal,  967 
Sand-flea,  375 
Sapremia,  165 
Sarcocystis  hominis,  330 

miescheri,  330 
Sarcoma  of  brain,  1130 
of  kidney,  999 
of  liver,  903 
of  lung^  561 
of  mediastinum,  590 
of  peritoneum,  932 
of  pleura,  589 
Sarcophila  carnaria,  376 
Sarcoptes  scabiei  hominis,  374 
Saturnine  gout,  1223 

neuritis,  1045 
Saturnism,  1222 
Scabies,  374 
Scapulohumeral  type  of  muscular  atrophy. 

1208 
Scarlatina,  201.     See  also  Scarlet  fever. 
anginosa,  201 
sine  eruptione,  205 
Scarlatinal  angina,  201 

83010 vitis,  211 
Scarlet  fever,  201 

anginoso  form,  205 
atactic  form,  205 
bacteriology,  201 
clinical  history,  203 
compUcations,  206 
desquamation  in,  203,  205 
diagnosis,  208 

differential,  208 
disinfection  in,  209 
eruption,  203 
etiolog\'.  201 
hemorrhagic,  205 
immunity  to,  203 
incubation  period,  203 
invasion,  203 

joint  affections  in,  206      ^ 
mahgnant,  205 
mild,  205 
modes  of  conveyance  and  infection, 

202 
nephritis  in,  206 
otitis  in,  206 


Scarlet  fever,  pathology,  201 
predisposing  causes,  202 
prognosis,  208 
prophylaxis,  209 
pyemia  in,  206 
senmi  treatment,  211 
traumatic,  205 
treatment,  209 
types,  205 

rash,  201.    See  also  Scarlet  fever, 
Schick  test  in  diphtheria,  163 
Schlammfleber,  397 
Schonlein's  disease,  467 
Schott  treatment  in  valvular  disease,  643 
Sciatic  nerve,  great,  paralysis  of,  1076 
small,  paralysis  of,  1076 

neuritis,  1042 
Sciatica,  1042 
Sclerodactylia,  1202 
Sclerodema  circumscriptum,  1203 

diffusum,  1202 
Sclerosis,  amyotrophic  lateral,  1105 

arterial,  693.    See  also  Arteriaaderosis. 

combined  system,  1109 

diffuse,  1143 

disseminated,  1140 

in  tuberculosis,  228 

insular,  1140 

multiple,  1140 

of  liver,  890 

of  pulmonary  arteries,  694 

of  veins,  694 

posterior,  1150 

posterolateral,  1108 

primary  lateral,  1103 

subacute  combined,  of  spinal  cord,  1109 
Sclerotic  thyroiditis,  491 
Scorbutic  dysentery,  441 

stomatitis,  714 
Scorbutus,  440 

bacteriology,  440 

diagnosis,  4^ 

etiologv,  440 

infantile,  443 

pathology,  440 

predisposing  causes,  440 

prognosis,  442 

symptoms,  441 

treatment,  442 
Screw-worm  fly,  376 
Scrofula,  236 
Scrotal  appendicitis,  822 
Scrotum,  lymph-,  from  fllari®,  372 
Scurvy,  440.     See  also  Scorbuttu. 
Seat-worm,  362 
Secondary  anemias,  463 

pneumonia,  121 
Segmental  anesthesia,  1179 
Seminal  vesicles,  tuberculosis  of,  277 
Senile  arteriosclerosis,  694 

dementia,  1140 

emphysema,  554 

neuritis,  1045 

tremor,  1171 
Sensation,    Bemhardt's   disturbance    of, 

120J 
Sensory  aphasia,  1024 
Sepsis,  focal,  170 
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Sepsis,  focal,  diagnosis,  171 

treatment,  171 
Septic  sore  throat,  729 
Septicemia,  165 
Dacterioiogy,  165 
clinical  history,  166 
coagulation-necrosis  in,  165 
course,  167 
diagnosis,  167 
etiology,  165 
from  wounds,  165 
l^onorrheal,  182 
m  tonsillitis,  166 

modes  of  infection  and  introduction,  165 
pathology,  165 
pneumococcus,  107 
prog^iosis,  167 
specific  therapy,  168 
synaptoms,  166 
circulatory,  166 
cutaneous,  167 
fever,  166 

gastro-intestinal,  167 
renal,  167 
through  mucous  membranes,  166 

uterus,  165 
treatment,  167 
typhoid,  25 

without  obvious  wounds,  166 
Septicopyemia,  168.    See  also  Pyemia. 
Serofibrinous  pericarditis,  596.     See  also 
PericarditiSf  serofibrinous, 
pleurisy,  565 
Seroot-fly,  376 
Seropneumothorax,  582 
Serous  apoplexy,  1117 

membranes,  tuberculosis  of,  271 
meningitis,  1081 

spinal  circumscribed,  1100 
Serum  diagnosis  of  typhoid  fever,  41 
treatment  of  cerebrospinal  meningitis, 
94 
of  diphtheria,  163 
of  erysipelas,  149 
of  scarlet  fever,  211 
Seventh  nerve,  diseases  of,  1059.    See  also 

Facial  nerve,  diseases  of. 
Sexual  neurasthenia,  118(6 

reflexes,  1029 
Shaking  palsy,  1170 
Shell  shock,  1176 
Shell-fish  poisoning,  1229 
Ship-fever,  59 
Sick  headache,  1161 
Siderosis,  559 
Simple  tremor,  1171 
Simulium  reptans,  376 
Sino-atrial  block,  683 
Sinus  arhythmia,  678 
Siriasis,  1240 
Sixth  nerve,  1055 

Skin,  edema  of,  acute  circumscribed,  1197 
in  diabetes,  405 
in  typhoid  fever,  29 
reflex,  1027 

pupillary,  1028 
symptoms    in    acute    articular    rheu- 
matism, 175 


Skoda's  resonance  in  serofibrinous  pleuhf  v. 

569 
Sleep,  hysteric,  1178 
Sleep-palsy,  1074 
Sleeping  sickness,  327 
Small-pox,  183.     See  also  Variola, 
Soldiers,  irritable  heart  of,  676 
Solitary  ulcers  of  intestine,  820 
Somnolence,  hysteric,  1178 
Sore  mouth,  putrid,  715 
Oriental,  330 

throat,  clergyman's,  737,  1067 
septic,  729 
Soul-blmdness,  1132 
Spasm,  habit,  1167 
hysteric  rotary,  1178 
masticatory,  of  Romberg,  1058 
mimic,  1059 
of  facial  nerve,  1059 
of  fifth  nerve,  1058 
of  hypoglossal  nerve,  1072 
of  intestine,  853 
of  larynx,  1066 
of  third  nerve,  1054 
retrocolic,  1070 
saltatoric,  1169 
Spasmodic  laryngitis,  513 
Spastic  aphonia,  1066 

vasomotor  neurosis  of  extremities,  1200 
Speech  centers,  location  of,  1023 

genesis  of,  1023 
Sphenopalatine  ganglion,  neurofiLs  of,  1040 
Spinal  accessory  nerve,  diseases  of,  1069 
paralysis  of,  1071 
apoplexy,  1084 
cord,  anemia  of,  1084 
compression  of,  1097 
diffuse  degeneration  of,  1109 
diseases  of,  1140 
echinococcus  of,  356 
hemorrhage  into,  1084 
hyperemia  of,  10i84 
localization  of  centers  in,  1027 
segments  of  localization  of  functioiv, 

1031 
subacute  combined,  sclerosis  of,  1109 
syphilis  of,  382,  1145 
tuberculosis  of,  279 
tumors  of,  1099 
leptomeningitis,  acute,  1082 
meninges,  hemorrhage  into,  1083 
meningitis,  acute,  1082 

circumscribed  serous,  1083 
muscular  atrophy,  progressive,  1104 
myosis,  1055 
nerves,  diseases  of,  1073 
neurasthenia,  1186 
pachymeningitis,  1078 
paralysis,  atrophic,  1088 
serous  meningitis,  circumscribed,  1100 
syphilis,  1145 
Spine,  typhoid,  38 

Spirals,  Curschmann's,  in  asthma,  529 
Spirilloses,  398 
Spirillum  berbera,  401 
carteri,  401 
duttoni,  401 
novyi,  401 


INDEX 


1277 


Spirillum  obermeieri,  398 
Spirochseta  an^cinse  vincenti,  731 

bronchialis,  397 

icterohemorrhagica,  396 

nodosa,  396 

pallida,  378 

recurrentifl,  398 
Spirochetosis,  bronchial,  397 

icterohemorrhagic,  396 

simulating  tuberculosis,  266 
Splanchnoptosis,  801 
Spleen,  amyloid  degeneration  of,  906 

carcinoma  of,  907 

diffuse  waxy,  906 

diseases  of,  903 

dislocation  of,  904 

echinococcus  of,  356 

floating,  904 

hyperemia  of,  904 

in  diphtheria,  152 

in  leukemia,  974 

in  lobar  pneumonia,  97 

in  typhoid  fever,  32 

lardaceous,  906 

morbid  growths  of,  907 

rupture  of,  907 

sago,  906 

syphilis  of,  388 

syphilitic  gummata  of,  907 
Splenectomy  in  pernicious  anemia,  459 
Splenic  anemia,  461 

artery,  aneurysm  of,  709 

fever,  296 

souffle  in  leukemia,  475 

tumor,  polycjrthemia  with,  484 
Splenitis,  904 
Splenomegaly,  462 

hemolytic,  460 

primary,  wnth  anemia,  461 
Splint-belly,  935 
Spondylitis  deformans,  419 
Spondvlose  rhizom^lique  of  Marie,  419 
Sporadic  cholera,  817 

cretinism,  500,  502 

dysentery,  66 
Spotted  fever,  85 

Rocky  mountain,  63 
(typhus),  61 
Sprue,  816 

Spurious  hydrophobia,  1178 
Sputum  in  lobar  pneumonia,  103 

in  tuberculosis,  method  of  examining, 
254 
St.  Anthony's  dance,  1162 

fire,  145.     See  also  Eryaipdaa. 
Staphylococcus  aureus,  123 
Stasis,  intestinal,  844 
Status  eclampticus,  1156 

epilepticus,  1159 

lymphaticus,  489,  490 

thymicolymphaticus,  489,  490 

thymicus,  490 
Steatorrhea,  798 

in  chronic  pancreatitis,  911 
Stenocardia,  686 
tStenosis,  aortic,  620 

bronchial,  527 

mitral,  627 


Stenosis,  mitral,  relative,  631 
of  bile-ducts,  869 
of  duodenum,  841 
of  portal  vein,  874 
of  pulmonary  orifice,  690 
of  pylorus,  hypertrophic,  787 
of  tricuspid  orifice,  690 
pulmonary,  635 
tricuspid,  634 
Steppage  gait,  1044 
Stercoral  typhlitis,  830 

ulcers,  819 
Stereognostic  sense,  1026 
Stismata,  hysteric,  1179 
Stokes- Adams  syndrome,  682 
Stomach,   carcinoma  of,   781.     See  also 

Carcinoma  of  stomach. 
cardia  of,  insufficiency,  794 
cirrhosis  of,  benign,  788 
dilatation  of,  756 

acute,  756,  759 
diseases  of,  748 

methods  of  diagnosis,  748 
examination  of,  external,  753 

for  acetic  acid,  751 

for  fatty  or  volatile  acids,  751 

for  free  hydrochloric  acid,  750,  751 

for  lactic  acid,  751 

for  total  acidity,  751 

physical,  753 

quantitative,    for   combined    hydro- 
chloric acid,  752 
for  lactic  acid,  752 

of  functions,  749 
hemorrhage  from,  788 
hour-glass,  776 
hyperesthesia  of,  796 
in  diabetes,  405 
in  typhoid  fever,  32 
inflammatory  diseases  of,  760 
malposition  of,  755 
motor  function,  tests  for,  753 
neuroses  of,  789 

of  motility,  793 

of  sensation,  795 

special  forms,  791 
peristalsis  of,  dimii^shed,  794 
peristaltic  unrest  of,  794 
pyloric  relaxation  of,  794 
secretorv  function,  examination  of,  749 
tuberculosis  of,  269 
ulcer  of,  772.    See  also  PepHc  vker. 
Stomatitis,  711 
aphthous,  712 
catarrhal,  711 
crouposa^  714 
diphtheritic,  717 
epidemic,  316 
erythematosa,  711 
fetid,  714 
foUicular,  712 
gangnenous,  718 
membranous,  714 
mercurial,  720 
mycosa,  716 
neurotica  chronica,  715 
parasitic,  716 
soorbutic,  714 
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Btomatitw,  ulcerative,  714 
SUfoe,  renal,  967 
Btooe-cutterB'  phthins,  558 
Htoolfi.    Sec  Feee*. 
Htrabismiw,  ia56 

oonverg;ent,  1056 
Htraum's  test  of  hepatic  inmifficiency,  895 
Htrawberry  tonfoie  in  scarlet  fever,  204 
Htreptococcic  pneumonia,  128 
Streptococcus  hemolyticus,  128 

pneumonia,  110 
bacilluM,  128 
clinical  history,  129 
diaioioHiM,  129 
etioloRj',  128 
patholoey,  129 
phyKical  examination,  129 
treatmc'nt,  130 

tonfliUitix,  729 
StreptothricoHiH,  320 
Streptfithrix  eppingeri,  320 

murix  ratti,  309 
Stricture  of  common  bile-duct,  865 

of  eHophagUA,  746 

of  inteHtine»<,  837 
Stroke,  heat-,  1237 
Stronfo^loideti  intestinaliB,  373 
Struma,  491 
StrumitiflL  490 

StrQmpclrH  encephalitis,  1127 
Strychnin-poii4oning,  tetanus  and,  differen- 
tiation, 305 
St.  VitUK'  dance,  1162 
Subphrenic  abncess,  880 
Summer  diarrhea,  811 
SunKtroke,  1237 

anphyxial,  1238 
Kun-traumatiHm,  1240 
SupiTacidity,  larval,  792 
Suppurative  cholangitis,  863 

cncophalitiH,  1126 

gaHtritiH,  acute,  764 

hcpatitiH,  S82 

pancrcatitiH,  909 

pneumonitis,  556 

pylcphlobitiH,  873 
Suprarenal  capsules,  diseases  of,  485 

glands,  rAlo  of,  in  diabetes,  403 
SupniMcaT)ular  nerve,  paralysis  of,  1074 
Surgical  Icidney,  990 
Swamp  fever,  331 
Sweatmg  sickness,  316 
Sydenham's  choirea,  1162 
Symmetric  gangrene,  1198 
Sympatheticotony,  1069 
Symptomatic  parotitis,  725 
Synchoi)exia,  675 
Syndrome,  Adams-Stokes,  682 

(Jradinego's,  10.')5 
Synovitis,  scarlatinal,  211 
Syphilis.  377 

accjuinxl,  clinical  hi8tor>',  379 
treatment,  303 

arsph(»namine  treatment,  393,  394 

cerebral,  1144 

cerebrospinal,  1145 

Colics'  law,  379 

congenital,  clinical  symptoms,  381 


Sjrphilis,  oontagioii,  378 

diaipKwis,  390 
differential,  392 

etiology,  378 

exudative,  1144 

hannofTfaagia  neonatonnn.  471 

hereditaria  tarda,  391 

hereditary,  medicinal  trrmtmn 

in  tuberculosis,  267 

lesions  of,  377 

malignant,  380 

modes  of  infection,  378 

neo-arRphenamine  treatmcBt, 

of  alimentary  tract,  386 

of  arteries,  389 

of  brain,  382 

of  circulatory  system,  388 

of  joints,  390 

of  kidnevs,  389 

of  liver,  384 

cancer  and,  differentiating, 

of  lungs,  387 

of  nervous  svstem,  1 144 

of  peripheral  nerves,  1145 

of  spinal  cord,  382 

of  spleen,  388 

of  testicles,  390 

parasitology,  378 

parenchymatous,  1146 

pathology,  377 

predisposing  causes,  378 

Profeta's  law  in,  379 

prophylaxis,  392 

tertiary,  treatment,  395 

treatment,  392 

visceral,  377,  382 

Wassermann  reaction  in,  391 
SjTJhilitic  aortitis,  692 

arterial  dihsease.  692 

gummata  of  spleen,  907 

retinitis,  1050 
Syringobulbia,  1110 
Syringo-encephalomyelia,  1110 
Syringomyeha,  1110 
System  sclerosis,  combined,  1109 
Systemic  leishmaniasis,  329 


Tababdillo,  63 
Tabes,  diabetic,  405 

dorsalis,  1150 
juvenile,  1108 

ergot,  1230 

mesenterica,  238,  274 
TAches  bleii&tres,  30 
Tachvcardia,  675 

hyst^^ric,  1180 

paroxvsmal,  684 
Taenia,  357 

confusa,  360 

diagnosis,  359 

diminuta,  360 

echinococcus,  352 

leptocephalata,  360 

nana,  360 

natural  history,  357 

philippinus,  360 

prognosis,  359 
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Tsenia  saginata,  357 

solium,  357 

symptoms,  358 

treatment,  359 

varieties,  357 
Taeniarhynchus  hominis,  360 

saginatus,  357 
Tapeworms,  357.    See  also  Tcmia. 
Tendon  reflexes,  1028 
Tenosynovitis,  gonorrheal,  182 
Tenth  cranial  nerve,  diseases  of,  1065 
Terminal  pneumonia.  111 
Test-breakfast,  Ewald-Boas,  749 
Test-dinner,  Leub^-Rieg^,  750 
Test-meal  for  renal  function,  956 
Testicles,  syphilis  of,  390 

tuberculosis  of,  277 
Tetanolysin,  303 
Tetanospasmin,  303 
Tetanus,  303 

acute,  symptoms,  304 

bacteriology,  303 

cephalic,  305 

chronic,  305 

clinical  history,  304 

course,  305 

diagnosis,  305 

etiology,  303 

hysteric,  1173 

immunity  to,  304 

modes  of  infection,  303 

neonatorum,  303 

patholo^,  303 

prognosis,  305 

strychnin-poisoning  and,  differentiation, 
305 

treatment,  306 
Tetany,  1172 
Thermic  fever,  1237 
Third  nerve^  1053 
paralysis  of,  1054 
spasm  of,  1054 
Thomsen's  disease,  1210 
Thoracic  aorta,  aneurysm  of,  700.   See  also 
Aneurysm  of  thoracic  aorta. 

dropsy,  587 
Thread-worm,  362 
Throat,  clergyman's  sore,  737,  1067 

phlegmon  of,  acute  infectious,  738 

septic  sore,  729 
Thrombo-angiitis  obhterans,  1 199 
Thrombosis,  cardiac,  648 

in  pyemia,  168 

of  brain.  1120 

of  portal  vein,  872 
Thrush,  716 
Thymic  asthma,  489 
Thymus  gland,  diseases  of,  489 

enlargement  of,  489 
Thyroid  ^land,  diseases  of,  490 
r61e  in  diabetes,  404 
tuberculosis  of,  5(K2 
Thyroiditis,  490 

sclerotic,  491 
Tic,  1167 

convulsif,  1167 

douloureux,  1039 

facialis,  1059 


Tic.  general,  1168 

Tick  fever  of  West  and  East  Afpca,  401 

Tinnitus  aurium,  1062 

Tongue,  diseases  of,  722 

geographical^  723 

strawberry,  m  scarlet  fever,  204 

tuberculosis  of,  269 
Tonsillar  abscess,  728 
Tonsillitis,  acute,  726 
catarrhal,  727 
lacunar,  727 

parenchymatous,  726,  728 
superficial,  726 

chronic,  732 

folhcular,  726,  727 
diphtheria  and,  differentiation,  729 

herpetic,  726 

necrotic,  726,  728 

septicemia  in,  166 

streptococcus,  729 

superficial,  727 

ulceromembranous,  726,  731 
Tonsils,  diseases  of,  726 

h3rpertrophied,  732 

in  typhoid  fever,  33 

tuberculosis  of,  269 
Topper's  quantitative  estimation  of  free 
hydrochloric  acid  in  stomach  contents, 
750,  752 

test  for  free  hydrochloric  acid,  750 
Torticollis,  312,  1070 
Tortipelvis.  1167 
Toxemia,  165 

intestinal,  847 
Toxic  agents,  secondary  anemia  from,  464 

amblyopia,  1050 

cystitis,  1002 

pstritis,  762 

icterus,  855 

tremor.  1171 
Toxins  ot  diphtheria,  153 
Tracheal  tugging  in  aneurysm  of  thoracic 

aorta,  704 
Tracheobronchitis,  516 
Tract,  optic,  diseases  of,  1051 
Trance,  hysteric,  1178 
Transposition  of  heart,  673 
Traumatic  cystitis,  1002 

hysteria,  1176 

neuroses,  1190 
Traumatism,  sun-,  1240 
Trematodiasis,  350 
Trembles,  315 
Tremor,  hereditary,  1171 

hysteric,  1171,  1178 

intention,  1141 

senile,  1171 

simple,  1171 

toxic,  1171 
Trench  fever,  310 

chnical  course,  310 
diagnosis,  311 
prognosis,  311 
symptoms,  310 
treatment,  311 

mouth,  731 

nephritis,  976 
Treponema  pallidum,  378 
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Triceps  jerk,  1028 
Trichina  spiralis.  366 
TrichineUa  spiralis,  366 
Trichiniasis,  366 

diagnosis,  differential,  369 

patholo^,  367 

prognosis,  369 

symptoms,  368 

treatment,  369 
Trichinosis,  366 
Trichloracetic  acid  test  for  albuminuria, 

943 
Trichocephalus  dispar,  363 
Trichomonas  intestinalis,  326 

pulmonalis,  326 

vaginalis,  326 
Trichuris  trichiura,  363 
Tricu'isid  incompetency,  631 

orifice,  stenosis  of,  690 

regurgitation,  631 

stenosis,  634 
Trigeminus  nerve,  diseases  of,  1057 
Trismus,  303.    See  also  Tetanus. 

hysteric,  1177 
Trommer's  test  for  glucose  in  urine,  949 
Trophic  disorders,  1197 
Trousseau's  sign  in  tetany,  1173 
Trttchter  brust,  733 
Trunk,  neuralgia  of,  1041 
Trypanosoma  brucei,  327 

evansii,  327 

gambiense,  327 

hominis,  328 

rhodesiense,  327 
Trypanosomiasis,  327 

American,  328 
Tsutsugamushi  disease,  63 
Tube-casts  in  urine,  958 
Tubercle  bacillus,  229 

elementary,  228 

Farre's,  in  carcinoma  of  liver,  899 

fully  developed,  228 

of  brain,  1130 
Tubercles  rabiquerf,  299 
Tubercula  dolorosa,  1048 
Tubercular  form  of  leprosy,  293 
Tuberculin  test  for  tuoercuJosis,  264 

treatment  of  tuberculosis,  287 
Tuberculomediastinopericarditis,  595 
Tuberculosis,  227 

acut«,  239 
miliary,  typhoid  fever  and,  differentia- 
tion, 43 

associated  inflanlmatory  processes,  229 

bovine,  230 

bronchiecta^'i8  and,  differentiation,  526 

caseation  in,  228 

chronic,  249,  263 
Calmette's   ophthalmic   reaction   in,  . 

264 
causal  factors,  249 
cavities  in,  250 

physical  signs,  258 
chest  muscles  and  mammary  glands 

in,  263 
clinical  history,  252 
cutaneous  system  in,  263 
diagnosis,  differential,  266 


Tuberculosis,  chronic,  disseminated,  2S1 

gastro-intestinal  timet  in,  262 

genito-urinary  organs  in,  263 

heart  in,  262 

interstitial  pneumonia  in,  251 

location  of  lesions  in,  251 

method  of  examining  sputum  in,  25( 

modes  of  onset,  252 

mycosis  simulating,  266 

pathology^  249 

physical  si^s,  256 

spirochetosis  simulating,  266 

symptoms,  253 
general,  259 

von  Pirquet  reaction  in,  264 
diapedesis  of  leukocytes  in,  228 
direct  hereditary  transmission,  234 
distribution  of  bacilli  in,  230 

of  lesions,  227 
from  meat  of  tuberculous  animals,  233 
from  milk  of  tuberculous  animabs  232 
general  miliary,  240 
geographic  distribution,  227 
hereditary  predisp>o8ition,  2S4 
historic  note,  227 
infection  by  inoculation,  233 

by  swallowing,  232 
inhalation  of  bacilli  in,  231 
latent,  228 
local  causes,  235 
mesenteric,  238 
miliary  acute,  pulmonary  form,  241 

general,  240 

cerebral  form,  243 
meningeal  form,  243 
typhoid  fever  and,  differentiatioD, 
241 
form,  240 
modes  of  infection  in,  231 
nervous  system  in,  263 
night-sweats  in,  260 
occupation  in,  235 
of  alimentary  tract,  269 
of  arteries,  280 
of  brain,  278 
of  bronchial  glands,  237 
of  esophagus,  269 
of  fallopian  tubes,  278 
of  genito-urinary  S3r8tem,  275 
of  heart,  279 
of  intestines,  269 
of  kidneys,  275 
of  liver,  275 
of  lymph-glands,  236 

general  tuberculous  adenitis,  239 

local  tuberculous  adenitis,  236 
of  mammary  glands,  278 
of  ovaries,  278 
of  palate,  269 
of  pericardium,  272 
of  peritoneum,  273 

diagnosis,  274 

etiology,  273 

symptoms,  273 
of  pharynx,  269 
of  prostate,  277 
of  serous  membranes,  271 
of  spinal  cord,  279 
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Tuberculosis  of  stomach,  260 
of  testes,  277 
of  thyroid  gland,  502 
of  tongue,  269 
of  uterus,  278 
of  veins,  280 

of  vesiculse  seminales,  277 
pathology,  227 
predisposing  causes,  234 
sclerosis  in.  228 
sources  of  oacilli  in,  230 
syphilis  complicating,  267 
treatment,  382 

climatic,  283 

dietetic,  285 

of  hemoptysis,  291 

of  leading  symptoms,  289 

open-air  pome,  285 

prophylaxis,  282 

rest  and  exercise,  286 

sanatorium,  284 

specific  therapy,  287 

tubercuUn,  287 
Tuberculous  adenitis,  general,  239 
local,  236 
endocarditis,  279 
inhalation  pneumonia,  247 
meningitis,  243 

anterior  pohomyelitiB  and,  differentia- 
tion, 245 

diagnosis,  245 

patholo^,  243 

prognosis,  246 

stages  of,  244 

symptoms,  243 

types,  246 
myocarditis,  279 
pericarditis,  acute,  272 

chronic,  272,  601 
p>eritonitis,  chronic,  924 
pleuritis,  271,  570 
Tumors  of  larynx,  516 
of  mediastinum,  590 
of  spinal  cord,  1099 
Tunnel  anemia,  364 
Tussis  convulsiva,  219 
Twelfth  cranial  nerve,  diseases  of,  1072 
Tylosis  Hngus,  723 
Typhlitis,  820,  834 

stercoral,  830 
Typhoid,  830 
cholera,  77 
experimental,  21 
fever,  17 

abortive,  40 

acute  miliary  tuberculosis  and,  dif- 
ferentiation, 43 

afebrile,  40 

age  of  incidence,  22 

ambulatory,  40 

arteries  in,  20 

atropin  test  in,  41 

bacteriolo^,  21 

bed-sores  m,  30 

bilious,  401 

blood  in,  21,  36 

bones  in,  39 

carriers,  24 

81 


Typhoid  fever,   catarrhal  enteritis  and, 
differenuation,  44 
circulatory  system  in,  34 
clinical  history,  25 
constipation  in,  30 
contagion,  24 
course  of  fever,  26 
definition,  17 


dia^osis,  41.  45 
differential,  43 


serum,  41 

digestive  system  in,  30 

direct  transmission,  24 

disinfection  in,  46 

elevation  of  temperature  after,  29 

erysipelas  in,  39 

Ehrhch's  diazo-reaction  in,  38 

etiology,  21 

feces  in,  30 

from  infected  drinking-water,  23 

gall-bladder  in,  19 

general  miliary  tuberculosis  and,  dif- 
ferentiation, 241 

healing  in,  18 

heart  m,  20 

hemorrhage  in,  18 

history,  17 

hydrotherapy  in,  51 

immunity  in,  23 

in  aged,  40 

in  children,  40 

incubation,  25 

intestinal  hemorrhage  in,  31 

isolation  of  patients  in,  47 

jaundice  in,  30 

loints  in,  39 

kidneys  in,  19 

larynx  in,  20 

latent,  40 

hver  in,  19 

lobar  pneumonia  in,  34 

lungs  m,  19 

malarial  fever  in.  39 

meningitis  and,  oiff^ntiation,  43 

mesenteric  glands  in,  19 

methods  of  conveyance,  23 

mild  form,  39 

muscles  in,  20,  39 

necrosis  in,  18 

nervous  system  in,  20,  36 

ophthalmic  reaction  in,  43 

patholo^,  17 

perforation  in,  18,  31 

peritonitis  in,  20 

phar^nix  in,  20,  33 

pleurisy  in,  20 

predisposing  causes,  22 

predisposition  to,  23 

primary  morbid  changes,  17 

prognosis,  44,  46 

prophylactic  vaccination  in,  47 

prophylaxis.  46 

pseudomembranous  inflammation,  39 

pulse  in,  35 

recurrences,  46 

relapses,  45 

relapsing  fever  and,  differentiation,  43 

respiratory  system  in,  33 
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Tsrphoid  fever,  rudimentary  forms,  39 
septicemia,  25 
severe,  40 
skin  in,  29 
sloughing  in,  18 
spleen  in^  19,  32 
stage  of  mfUtration  in,  17 

of  ulceration  in,  18 
stages  of,  25,  26 
stomach  in,  32 
symptomatology,  25 
tonsils  in,  33 
toxin,  nature  of,  21 
treatment,  46,  49 

Brand  method,  51 

convalescence,  57 

dietetic,  50 

hydrotherapy,  51 

internal  antipyretics,  53 

intestinal  antiseptics,  53 

specific,  53 

stimulants,  50 

symptomatic,  55 
typhus  fever  and,  di£ferentiation,  43 
urmar^  system  in,  38 
urine  m,  38 

voluntary  muscles  in,  20 
walking,  40 
Widal  reaction  in,  42 
form  of  general  iniUary  tuberculosis, 

240 
pneumonia,  110 
spine,  38 
Typhoide,  17 
Typhomania,  1138 
Typhus,  abdominal,  17 
fever,  59 

bacteriology,  60 
clinical  history,  61 
complications,  62 
definition,  59 
diagnosis,  63 

differential,  63 
diazo-reaction  in,  61 
eruptive  stage,  61 
etiology,  60 
history,  59 
hydrotherapy  in,  64 
incubation,  61 
nervous  disturbances,  61 
patholog>',  60 
pre<lisposing  causes,  60 
prtMTiiptive  stage,  61 
prognosis,  64 
prt)phylaxis,  (>4 
n^lapse  in,  t>4 
symptoms,  62 
tn^atment,  t>4 
typhoid    fever    and,    differentiation, 

Iffvissimus,  39 

siderans.  t>3 
T>Tiv4in  in  urine.  95ii 
T>Ti>sinuria,  9o3 
lS'n>toxic\>n,  1227 

Uffelmann's  tt^t  for  lactic  acid,  751 
Ulcer,  diffuse  catarrhal,  of  intestine,  820 


Ulcer,  duodenal,   772.     See   aim  Peptic 

tllc€T. 

foUicular,  818 

gastric,  772.    See  also  Peptic  ulcer. 

mtestinal,  818 

of  esophagus,  740 

peptic,  772.     See  also  Peptic  vlcer, 

solitary,  of  intestine,  820 

stercoral,  819 
Ulcerative  angiocholiUs,  863 

cohtis,  simple,  819 

endocarditis,  6(^.     See  also  Endocar- 
ditt8f  idcerative. 

stomatitis,  714 
Ulceromembranous  tonsillitis,  726,  731 
Ulnar  nerve,  paralysis  of,  1075 
Unarmed  tapeworm,  357 
Uncinariasis,  363 

treatment,  366 
Undulant  fever,  307 
Urates  in  urine,  952 
Urea  in  urine,  954 
Uremia,  961 

coma  of,  962 

pseudo-,  964 
Uremic  amaurosis,  962 

asthma,  963 

deafness,  962 
Uric  acid,  blood  urea,  creatinin  test  for 
renal  function,  957 
in  urine,  951 
theories  of  gout,  422 
Urinary  system,  diseases  of,  933 

in  typhoid  fever,  38 
Urine,  acetone  in,  951 

albumin  in,  941 

albumose  in,  944 

alkapton  in,  956 

bacteria  in,  955 

bile-acids  in,  947 

bile-pigment  in,  947 
tests  for,  857,  947 

blood  in,  938 

blood-pigments  in,  940 

calcium  oxalate  in,  952 

chlorids  in,  954 

cholesterin  in,  956 

chyle  in,  946 

cystin  in,  954 

diacetone  in,  951 

effect  of  drugs  on,  956 

epithelium  in,  959 

excess  of  phosphates  in,  952 

fat  in,  955 

fat-globuU»s  in,  960 

fatty  dt^generated  ceUs  in,  960 

fibrin  in,  955 

glucose  in,  948 

hcmatoporphjTin  in,  955 

in  chronic  non-exudative  nephritis,  987 

in  tN-phoid  fever,  38 

incontinence  of,  1008 

indican  in.  945 

inosite  in,  955 

lactose  in,  955 

leucin  in.  953 

leukocx-tes  in,  959 

melanin  in.  955 
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Urine,   morphologic    constituents    of,    in 
renal  disease,  958 

pus  in,  945 

retention  of,  1009 

special  pathologic  states  of,  938 

tube-casts  in,  958 

tyrosin  in,  953 

urates  in,  952 

urea  in,  954 

uric  acid  in,  951 

urobilin  in,  948 

volatile  fatty  acids  in,  955 
Urobilin  in  urine,  948 
Urobilinuria,  948 
Urospectrin,  955 
Urostealith,  967 
Urticaria,  giant,  1197 
Uterus,  septicemia  through,  165 

tuberculosis  of,  278 


Vaccination,  196 
arm-to-arm,  197 
best  a^e  for,  197 
complications,  198 
historic  note,  196 
repetition,  time  for,  197 
site,  197 

symptoms  after,  198 
technic,  197 

with  humanized  lymph,  197 
Vaccine  treatment  of  looar  pneumonia,  119 
of  whooping-cough,  224 
virus,  196 
Vaccinia,  196 
Vacuum  dropsy,  1136 
Vagabond's  disease,  375 
Vagotony,  1069 
Valvular  disease,  chronic,  636 
complications,  636 
course  and  duration,  637 
Karell  cure  in,  644 
prognosis,  637 
purgation  in,  643 
symptoms,  644 
treatment,  639 
of  stage  of  compensation,  639 

of  non-compensation,  640 
prophylactic,  639 
Schott-Nauheim,  643 
venesection  in,  643 
endocarditis,  608 
Varicella,  198 
complications,  199 
diagnosis,  200 
etiolog>',  198 
gangrienosa,  199 
prognosis,  200 
symptoms,  198 
treatment,  200 

variola  and,  differentiation,  192 
Varicose  aneurysm,  699 
Variola,  183 
alx)rtive,  191 
hacteriolog>',  185 
black,  190 

circulatory  system  in,  189 
clinical  history,  186 


\'ariola,  complications,  187 
confluent  form,  189 
convalescence  in,  195 
diagnosis,  191 

diflferential,  191 
digestive  system  in,  189 
etiolo^,  185 
fever  m,  188 
historic  note,  183 
incubation,  185 
invasion,  186 
modes  of  conveyance  and  infection,  185, 

186 
pathology^  184 
physical  signs,  187 
predisposing  causes,  185 
prognosis,  192 
prophylaxis,  193 
respiratory  tract  in,  189 
secondary  lesions,  184 
special  sens(»s  in,  189 
suppurative  st-age,  194 
symptoms,  187 
joints,  189 
nervous,  189 
renal,  189 
treatment,  193 
special,  195 
vancella  and,  differentiation,  192 
Varioloid,  190 
Varix,  aneurysmal,  699 
Vascular  degeneration  of  brain,  1113 
Vasomotor  disorders,  1197 
neurosis  of  extremities,  paralytic,  1200 
spastic,  1200 
Vegetable-poisoning,  1229 
Vegetations,  adenoid,  732 
Veinp,  sclerosis  of,  694 
tuberculosis  of,  280 
Venesection  in  chronic  valvular  disease. 
643 
in  lobar  pneumonia,  118 
Ventricle,  right,  of  heart,  hypertrophy  of, 

651,  652 
Ventricular  flbrillation,  682 

hemorrhage,  1117 
Vertigo,  1063 
ocular,  1056 
Vesical  emphysema,  548 

hemorrhage,  1005 
Vicarious  hemoptysis,  539 
Vincent's  angina,  159,  731 
Virchow's  albinism,  550 
myelin  droplet^^  518 
white  hepatization,  387 
Virus,  vaccine,  196 
Visceral  neuralgia,  1043 
peritonitis,  921 
reflexes,  1029 
syphilis,  377,  382 
Viscroptosis,  801 
Vision,  double,  1056 
Visual  agnosia,  1053 
aphasia,  1024 
cortical,  1025 
subcortical,  1025 
Vitamins,  436 
Volvulus  of  intestine,  836 
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Winckel's  diacMme^  471 
Wintrr  cou^  of  ai:ed.  321 
Wintrich's  sisn  in  pneamocbsij 
Witzejijucht,  1131 
W(xkJ  alcohol  poiaoning,  121> 
W(H)d-tick,  376 
W<x>lHorters'  diseaee,  296, 298 
Word-blindness,  1024 
Word-deafness,  1024 
Wound  diphtheria,  156 
Wounds,  septicemia  from,  165 
Writing  center,  1023 
Wry-neck,  1070 


Xantheljisma,  857 
X:intho|)sia,  857 
Xon)(>toiiia,  725 
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